JER Myl imas > 1158 > BB 113 % 6 A -103-

XL R FRE4E ) &R R RRAT
B — A 2016 F i £ IR HLE 2
2018 itz E & E E AL AP

B, I )

jl‘%'j —?— Extendedabstractdownload

2016 Y R EHESSIRIIEE ke 2018 SFERYTLHEIIER G AL 1 % 28 ST » 5 A L0 o Rkl
5 > KR A RGN R AR 2R o [RATBUR IR & B LAIRG &R - Ed e
R T B P R XS (A s SO B A - FLSaR P A 2 WS N AR A - B
(TEREE ? W R R 1% Y Pl 48 R A (o P BER T7355 A (i - RO i {18 AV AIR 285 ) B A+ 1
f& o SRINBUR ERSFR T2 RBERGHFEGN > &R AR EAE ST - Wk
SCIRRRE LR TR RS 3%3 » o SZ PR IER I Tobit BRALETT (LG > Bk RGeS0 (a7 F
RASHERS » (HERALE 7B SAER RN  ASEA] Double-Hurdle FREAUIMT  fi5 5
UK E AR E R ~ TR ~ Fr(Etth 5 a3 MR ~ A B 7 i A
{56 F & BRERMBURT 2> o 58 S B A BE » R s R 2 BB o v 75 T 5 0A e BB HE

B IR KRERIES A &% 0 AL A4 » Email: yenlien@mail.ncku.edu.tw ©
CTBEIRARFIEETEA AR LI -

DOI : 10.7086/TJAE.202406 (115).0003

RS RE 11251 A 188 s #&Bh: RE 1125 11 A29 8 :
#aM: RE 1134544308

(1)


Mac
打字機文字
Extended abstract download

Mac
打字機文字

Mac
打字機文字

Mac
打字機文字

Mac
打字機文字

Mac
打字機文字

Mac
打字機文字


— 104 B LR S AN R K R E A — DL 2016 - i SE IR AR B 2018 4R L3I R
i 72 i A 2L 5 151

JEEIRF - ERCE R - HRAECHEZ2H (&) TR K EFREMREL - B EES
AR ~ R0 F BB R ) BT B R ) - P DR S (T B AR R

REBEE : FREETTR ~ ZIRIESFEL ~ Tobit ~ Double-Hurdle
JEL D¥E(K5% : D8O ~ Q54

2



JER Myl imas > 1158 > BB 113 % 6 A -105-

2L 8 FIRAg4E F &R & REAT
B8 — A 2016 F 5 M £ R 3 E 12
2018 ittt 3 E 5% E B AL &P

>

Y S
TR OF

T 1 A R L B ER AR 25 —ER 2016 A 02 F 06 H 03 I 57 77 @i SE
IR SCHIIR 6.6 38 5 26 ERS 2018 4 02 H 06 H 23 I 50 73 {658 iR [UHIAR 6.2 HhIEE -
A R S AR E AT 7 #% 2ME 1999 4 9 A 21 HBUE 7.3 7 2% BE
E G R E NI - ATOHEREIER 117 ARREE » Hrh 115 BB EEEREK
IR AR TR A o W R A F] — K » 3 AR LSRR R R iz 7 i sthB > SR SR [ 2016
TR MRS BRI AR o MRS 17 ARREE ~ 25 291 A5
{HR B SR % G R BB ~ PR T 2 R AR M SOt B 28 e » sBB R (A 2RI 5 LI E
MIBRAE S AR - RS2 S [ IB) BOPNBIOHS A SR » BT i 2 St R AR 2 e - R R
TERE RN I FE BRI TR K

HER G MRETEH] > B H AR SRR LB AT R R ~ 0= RN S - 0%
QI S B A B R IRR [T PR o B AR SV ) ES « THUE R E R » JEYIA & -
SRR KER 7 55 L I TR 3 24 (1) i B HE S PO e o St 3 A NG P R R A BRI T
PR ERHRARIZ R E R B ZENGE - NEEHER SRR - &6 WUERHSE S HE -
SRR ~ BRMIREE) ~ —RERETE A @B (Pietrantoni and Prati, 2009) © 3% EHF
FEIFR > R AN LAY SO SRR B I (Prati et al., 2012) o MIEEIGF A AL

3)



— 106 B LB S AN R S R AT B A% — LL 2016 - i S IR AR B 2018 4R LI ER
i 72 i A 2L 5 151

(W) S4B s DUBORFFHT R LR A TR R B T 2 (R b2k - TS k30 S HE - i
I AR AR S E AN BB - A SRR AR SR - MR B R R ARIUE
FRERIRG SEAT R » A RAE ER S SR B RS T BURASF AR R b all HL AR SR 4 PREE SR AR R
SRR AR o g T L - SRR AR o T RN PR o SR S BS
QUARTSRN B E 1 5 2R S A R o BRI K T B RO F Lo i o o s L 7 ) A 1 B 6
SRR (A S DL b)) RBUEITEEMGHRE  FAEMES B EHEE TIRIUATE -
LUT FBER R T > DU BB & - IMHmERSEI PR ~ For iy S g i ~ i
BV ERE R ER (willingness-to-pay, WTP) e WTP 7] LU LUE F 1512 B L5 5
BT K

FHA H B2 A SRR e ah SRS - T sKAET il eI ER A FE i BB T B R Z -
HRIETMIGIA EIA WTP I > —E G H — L2530 & BRI  (EE BRI » 8
HEHE WTP 3255 % < SRR B H T 2ORF A R 77 5231 e NS 2 B BUR TR B AH
% o WO > HEIBURIRHEF S RERIEE (hazards) Bl G - WA 2016 5
BT o R BN B R > 2 K ) 2 S MR AR I 1 A A o 5 AR AT RSt EE P, -
HRSEA R R 3 R R A TR A AR PR AR SR > ARSI EE R ~ BUBISEEAA o K
B VB BAE FI FE 25 SR 8 B A B > (B RE 51 Hh dsth B 3 e e A e [ %
G FRCHE B 2 AR R B B AR B St N S RS E R R < S e B LTS
R AR 32550 2 R - A T 2 PR (L ARt B i 370 - SR EE WTP & AR Ll el 5
FEESAT o BRI » BRAEF AL » AUENIE ~ Fr @ BB K RIS SEE A » HARE B b &
HEA AN 2 SR E A AGIEFTA AT 2 o R4 BIGR B TH R B & a3 m
{TBURFTEE FER A S @ T E AR S d g < H > s UL K& AR EE L
TR - HA RN > DURBEE ST # R WTP KRR, 73 BIETA

“



JER Myl imas > 1158 > BB 113 % 6 A -107-

B\ SCRK BT RR

HEEGHE » /G~ KK EE SERHOE & AN BUR M R g2t - thaia R
[ 138 SE A MNME B E R w] LU @ 20 - i A A R ke R (Bt TR
T (FTREE AR S) o M — MU BB B > FTLAGEA i (E R R & - FErh
S5 £ AT LU F A6 4F 3 £ %5 (contingent valuation method, CVM) filiZt » &% /5 i @
Ciriacy-Wantrup (1952) & JeHeakid FIR&HRIE TS AL i S R ER - Hi% Davis
(1963) Fta{E A IERFFEEREEM o RS HRETEETF S > (HERKRIE
PEAER B o0 A o BRI 0B RS R BRI A E R SRR AT
(Arrow et al., 1993) ° B H A EHR L « & R R — (8BS R TIFHEE T
BZRHK > Hanemann (1985) FEaz (s & 5 — /0 #8580 » BIMRIB 2302 56— G ER [0 fE
PR (I ERE » Ak e DS B8 5232 RRHE RS 5 o

Bl CASEFF S CEMH VM R G R R MR BRI EE (Park et al., 2016;
Anaman et al., 2017; Quédraogo et al., 2018) - BIRN A MIEES (2021) #H CVM ##HE2
REFERE TR R ERGEIT T o BRBEHREE (2020) IR I CVM EHEL O MR
TR SRR B Ak E T i T P R AR AN E#% o 7E Boardman et al. (2017) HIRK
R Rl ET - il cvM oW RBFEE BIREE K EHEA LT L D EAE
Flaa o BASCRRET B 1 W R E RIS » MY KB EREFEN > 2
FFETEM ~ B IRFGREOEEEE ~ SOREHA o

{£ CVM fliEt /7357710 » Park et al. (2016) KEPEHSE (2020) R — /7%
AT T(5E © Anaman et al. (2017) ~ Ouédraogo et al. (2018) KARFH{ESE (2021) #5948
FABARIRERNY 77 X 5235 % B2 B FA (T 588 > Anaman et al. (2017) 127 PAREHIZRIA (S
271 > ATRE R AH % Wi/ N E /51 (ordinary least squares) * Ouédraogo et al. (2018) 5

)



— 108 B LB SEE AN L EE S BE 1B A% — DL 2016 i SE IR AR B 2018 4R L3I R
i 72 i A 2L 5 151

FRAE(ESE (2021) HIEA Tobit MEITIEET > MRIEESE (2021) =S LAD (least absolute
deviation) H#E{T{HET ° Tobit BRI F H Tobin (1958) $EHT » FHA IR # fre Fe 88 TH <7 [R >
FHEIE < BIER CVM FRRERNT BAS I & A 323 RIS AR ST B R B
J& o LA ROMkET 7780 A AR - B — 28 o HRRACHERS R R E IR

HHA A B R aR & S HER(EE - DAT RIS BRI TR AR ()
Park et al. (2016) FIRNZHIRYBIZ A SRS » T KR Hhy A IO ArT HE RS A B LU e
B ORI » PRBE R A HSRGRRES - B E A E A /7 X & & (R » Anaman et al. (2017) Ak
TR 258 R E N R AN GBI > thie 23 DM 25 60 R R A AR SR B 2 TS AR
# WTP 55 o FAEESE (2021) MR RERREAN) WTP » 88 1R RAT(EER
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F*1 2016 FSHEEBMEERRFRAST

2016 FEEHERME F198) fZHERE BXE =N E]
T fn 53.267 14.307 96.00 25.00
Fir et i KRR 265.164 52.208 374.99 221.78
A (&t H) 4.505 5.486 28.00 0.00
= BURR SEAATHER OT) 63.1579  119.611 315.00 0.00
BREITRS

1EHER K 0.144 0.351 1 0
()Nl 0.159 0.366 1 0
RAS KB R 0.161 0.368 1 0
BT IN 0.123 0.328 1 0
BT R 0.114 0.318 1 0
NFEE 0.110 0.313 1 0
HESERTER AR (%)

£ 0.626 0.484 1 0
iz 0.282 0.450 1 0
RIS 0.117 0.322 1 0
HE 0.140 0.347 1 0
NGIES =] [F7 0.021 0.143 1 0
e R 0.185 0.389 1 0
=t

ER 0.695 0.461 1 0
INEKIE 0.137 0.344 1 0
ANz 0.166 0.372 1 0

R IURSRACY -0

Bk 0.458 0.498 1 0
HERE (%) 12.117 3.537 18 0
HRA KA 0.177 0.382 1 0

B3 5K B B EUE A 2.923 1.322 5 1

R A A 0.220 0.414 1 0
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2018 TEIEEHE FIIE 1ZHEE RAE =UNE]
GH 56.825 16.091 97.00 18.00
P et i K 323.770 128.114  465.96 107.80
FEUCA (EIT/A) 4.194 5.450 25.00 0.00
F LR K E R ER OD) 42.723 105306  315.00 0.00
1EERTT 5 0.065 0.246 1 0
(EX)¥iiTl 0.188 0.391 1 0
A s E 0.110 0.313 1 0
HxA 0.024 0.153 1 0
TR 0.048 0.214 1 0
TR e 0.396 0.489 1 0
SRR (1538
e 0.652 0.476 1 0
iz 0.315 0.465 1 0
ENLES 0.126 0.332 1 0
HEREE 0.106 0.308 1 0
[& 4% 0.029 0.169 1 0
HER 0.177 0.382 1 0
J7 i
K& 0.021 0.143 1 0
T 0.143 0.350 1 0
S g 0.691 0.462 1 0
Sl A 5 0.048 0.214 1 0
R RSw AL
B 0.433 0.496 1 0
HERE () 11.547 3.691 18 0
P 0.359 0.480 1 0
B3 K B BRI 3.064 1.248 5 1
R S St B 0.243 0.429 1 0
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The Adoption and the Willingness to
Pay for Customized Emergency
Information Applications: A Case Study
of Strong Seismic Areas During 2016
Kaohsiung Meinong Earthquake and
2018 Hualien Earthquake

Yen-Lien Kuo “and Ting-Hua Hsieh™

Abstract

The 2016 Kaohsiung Meinong Earthquake and 2018 Hualien Earthquake in Taiwan were
major disasters. Some residents in the strong seismic areas fled their homes. After the disaster,
some people also needed to take refuge because their houses were damaged. During such
disasters, if the Taiwanese government provides customized evacuation information through
smartphone applications; however, the benefits of such services and who is willing to adopt
and pay for them remain unclear. Accordingly, the present study adopted the contingent
valuation method to assess individuals’ willingness to pay for such information services.
Because the Taiwanese government already provides substantial free hazard information, many

of the respondents expressed unwillingness to pay for them. In other studies, those
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respondents’ willingness to pay has been set to 0, and a limited dependent variable model has
been employed to estimate the average willingness to pay of all respondents. That cannot
distinguish whether respondents are unwilling to participate or whether their willingness to pay
is 0. The results of the present study demonstrated that high household income, educational
level, seismic hazard, younger age, Internet usage, print media readership, and awareness of
shelter locations were associated with high willingness to adopt customized emergency
information applications. Those who have a higher willingness to adopt would become the
target audiences when exploiting the market or promotion by the government. Additionally, of
those willing to adopt such services, individuals with higher income and those living in eastern
Taiwan exhibited a relatively high willingness to pay for them. Those who may become the

target audience when promoting the paid professional version.

Keywords: Behavioral Reactions to Earthquake, Limited Dependent Variable, Tobit,
Double-Hurdle
JEL Classification: D80, Q54

Extended Abstract

I. Introduction

In recent years, Taiwan has experienced two devastating earthquakes, namely the 2016
Kaohsiung Meinong earthquake and the 2018 Hualien earthquake. These events resulted in
substantial casualties and damage. Residents of the high-intensity seismic zones faced the
immediate challenges of evacuation and seeking shelter. Earthquake hazards are uncontrollable,
and current technology can only provide earthquake alerts and early warnings a few seconds in

advance. Seismologists know that earthquakes do not kill people—buildings do. People’s
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environment and behavioral reactions during an earthquake are key determinants of injury rates
and severity. Additionally, after an earthquake, when houses are damaged, addressing
evacuation and shelter needs is crucial. How people find shelters considerably affects their
post-disaster recovery.

Currently, the Taiwanese government provides free information on hazard and disaster
prevention. In 2016, Taiwan established an earthquake early warning system that sends
earthquake warning messages to smartphones through its disaster prevention alert cell
broadcast system. The Central Weather Bureau also provides weather updates and information
about earthquake epicenters and magnitudes through a smartphone application. Hazard maps
are created by relevant authorities for various types of disasters; such maps include active fault
maps produced by the Central Geological Survey of the Ministry of Economic Affairs.
Information on evacuation and shelter locations is compiled at the village level and used to
generate disaster prevention maps, which are subsequently provided to residents. Because this
information is free, a considerable proportion of people would be unwilling to pay for
smartphone applications providing local routes of evacuation and shelters. However, apps
providing instant customized disaster prevention information, such as location-specific and
disaster-specific disaster prevention information, would be costly to develop and run. The
present study aims to explore the potential benefits of providing customized emergency
information through smartphone applications, focusing on localized evacuation and shelter

information and identifying people who are willing to use and even pay for such services.

I1. Methodology

The present study used data obtained from telephone surveys conducted six months after
the 2016 Kaohsiung Meinong earthquake and the 2018 Hualien earthquake. The surveys
targeted residents in areas where seismic intensity levels of 5 or higher were been recorded. For

the Kaohsiung and Hualien surveys, 2,109 and 2,049 valid samples, respectively, were
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collected. Respondents were asked about their behavior reactions during an earthquake, their
willingness to pay (WTP) for customized disaster emergency information, and their
socioeconomic data.

To analyze the collected data, the present study employed the double-hurdle model, which
was proposed by Cragg in 1971. That separates the decision to use customized emergency
information from that on how much to pay for such information. This model can differentiate
between respondents who are unwilling to pay and those whose WTP is zero. During the first
stage of the model, Probit regression was performed to estimate the likelihood of using a
customized emergency information service, and in the second stage, Tobit regression was

conducted to estimate the amount that the respondents were willing to pay.

I11. Results

The descriptive statistics revealed differences in WTP between the two earthquake
samples (Kaohsiung and Hualien samples collected after the 2016 Kaohsiung Meinong
earthquake and 2018 Hualien earthquake, respectively). The average WTP values for the
Kaohsiung and Hualien samples were NT$63.16 and NT$42.72, respectively. Numerous
respondents were unwilling to pay, highlighting the importance of differentiating between
nonparticipation and zero valuation. The data also revealed variations in socioeconomic
characteristics, with the Kaohsiung sample respondents having slightly higher average income

and education level compared with the Hualien sample respondents.

A. 2016 Kaohsiung Earthquake Sample

Table 3 lists the double-hurdle model regression results for the WTP for customized

emergency information in the Kaohsiung earthquake sample.

(37
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Table 3 Double-hurdle Model Regression Results for WTP for Customized
Emergency Information in the Kaohsiung Earthquake Sample

Kaohsiung Earthquake Participation decision Consumption decision
Behavioral reactions

correct disaster behaviors -0.120 (0.118) 19.113 (17.036)
fleeing outside —0.299%* (0.120) 1.073 (18.183)
freeze 0.088 (0.112) 3.194 (15.547)
find one’s family -0.111 (0.121) 9.974 (17.284)
open the door —-0.142 (0.122) 10.875 (17.325)
no need to act —-0.156 (0.134) 1.967 (19.800)
Sources of evacuation information

TV 0.035 (0.086) —-0.768 (11.875)
Internet 0.220%** (0.081) —36.968%** (11.481)
print media 0.388H*** (0.098) -3.007 (13.004)
education institution 0.071 (0.095) -19.592 (12.926)
company 0.341 (0.212) -20.582 (26.090)
no specific —-0.285%* (0.151) —56.327%%* (25.888)
Housing types

townhouse —-0.097 (0.105) 1.721 (15.876)
apartment —0.068 (0.135) -10.765 (19.737)
age —0.009%** (0.003) —-0.383 (0.457)
maximum seismic intensity —-0.001 (0.001) 0.049 (0.108)
education years 0.057**%** (0.015) —4.514 (2.371)
monthly household incomes 0.016*** (0.006) 1.877** (0.849)
male —-0.024 (0.068) —4.420 (0.995)

the effectiveness of govn.

carthquake education —-0.003 (0.027) -5.014 (3.820)
has a disaster preparedness kit 0.126 (0.084) -1.510 (11.600)
aware of evacuation sites 0.180** (0.079) —7.843 (11.133)
Constant —-0.758 (0.396) 339.988****  (60.444)
sigma 102.241 (3.612)

Note: (a) **** indicates a significance level of 0.1%, *** indicates 1%, ** indicates 5%, and *

indicates 10%. (b) Regarding housing types, “townhouse/apartment” corresponds to the
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reference variable “single-story house.” (c) The sample size for the Kaohsiung Meinong

earthquake is n = 2,109. (d) Sigma indicates a significance level of more than 5%.

B. 2018 Hualien Earthquake Sample

Table 4 lists the double-hurdle model regression results for the WTP for customized

emergency information in the Hualien earthquake sample.

Table 4 Double-hurdle Model Regression Results for WTP for Customized Emergency

Information in Hualien Earthquake Sample

Hualien Earthquake

Participation decision

Consumption decision

Behavioral reactions

correct disaster behaviors —-0.304 (0.185) -7.774 (20.071)
fleeing outside 0.056 (0.129) 13.114 (13.559)
freeze -0.114 (0.152) —-16.396 (16.129)
find one’s family —-0.301 (0.255) -15.771 (27.982)
open the door 0.047 (0.189) —-0.659 (19.436)
no need to act —0.363%** (0.120) 6.022 (13.118)
Sources of evacuation information

TV 0.039 (0.105) —-13.536 (10.959)
Internet 0.315%*** (0.094) —17.341 (10.539)
print media 0.107 (0.118) —-18.579 (13.045)
education institution 0.089 0.127) -7.812 (12.967)
broadcasts 0.454%%* (0.204) —17.089 (20.794)
no specific —0.102 (0.205) —44.632* (25.581)
Building structures

Wooden 0.339 (0.332) 1.772 (35.551)
Brick 0.006 (0.188) —-10.837 (22.254)
Reinforced concrete 0.213 (0.149) 22.937 (16.678)
Steel frame 0.575%%** (0.208) —5.657 (21.361)
age —0.016%*** (0.003) 0.174 (0.342)
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Table 4 Double-hurdle Model Regression Results for WTP for Customized Emergency
Information in Hualien Earthquake Sample (Continue)

Hualien Earthquake Participation decision Consumption decision
maximum seismic intensity —-0.000 (0.000) —-0.057 (0.035)
education years 0.023 (0.016) —2.549 (1.843)
monthly household incomes 0.034%*%** (0.007) 0.265 (0.714)
male —-0.000 (0.084) -3.235 (9.002)
tel;itﬁzfszgevzgf:aziﬁovn 0.045 (0.034) ~1.750 (4.011)
has a disaster preparedness kit 0.042 (0.086) -9.492 (9.831)
aware of evacuation sites 0.017 (0.092) -8.964 (9.862)
Constant —0.821** (0.370) 347.391**** (42.443)
sigma 71.447 (3.021)

Note: (a) **** indicates a significance level of 0.1%, *** indicates 1%, ** indicates 5%, and *
indicates 10%. (b) Regarding building structures, “wooden, brick, reinforced concrete,
and steel frame” correspond to the reference variable “no opinion” (including
respondents who refused to answer or indicated that they did not know or had no
opinion). (¢) The sample size for the Hualien earthquake is n = 2,049. (d) Sigma

indicates a significance level of more than 5%.

C. Combined Sample

Although the 2016 Kaohsiung Meinong earthquake and 2018 Hualien earthquake were
both major earthquakes that recently occurred in Taiwan, they differed in terms of magnitude
and intensity. Additionally, notable differences exist in the characteristics of the residents from
Southwestern versus Eastern Taiwan. For instance, those from Eastern Taiwan experienced
earthquakes more frequently than those from Southwestern Taiwan. To achieve greater
variability in each variable, the survey data from the two earthquake samples were combined

and analyzed (Table 5).
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In the participation decision analysis, younger age, higher monthly household income,
higher education level, and higher seismic hazard level in the area of residence positively
influenced the likelihood of participating in customized emergency information services.
Additionally, individuals who acquired their evacuation knowledge from the Internet, print
media, or company/broadcasts were more willing to use customized emergency information
applications. Those who were already aware of evacuation sites were more willing, likely
because of stronger risk perception. Conversely, those who experience earthquakes frequently
or perceived the earthquake as minor and requiring no action were less likely to participate.
Additionally, those who refused to answer or were unaware of how to obtain disaster
information exhibited lower willingness to participate.

Higher maximum seismic intensity in a given area of residence reduced the respondents’
willingness to participate, possibly because the respondents prioritized a building’s structural
integrity over evacuation. Compared with the residents from Southwestern Taiwan, those from
Eastern Taiwan were less willing to participate. Separate analyses of the samples from the
Kaohsiung Meinong and Hualien earthquakes revealed that maximum seismic intensity was a
nonsignificant factor, possibly because using customized emergency information is a
mitigation behavior and not directly influenced by earthquake intensity. However, when the
samples were combined, maximum seismic intensity had a significant negative effect on
participation, possibly because of the more severe effects of the Kaohsiung Meinong
earthquake (relative to the Hualien earthquake), during which building collapses hindered
evacuation efforts. Seismic hazard level, which considers both earthquake intensity and
frequency, had a significant positive effect on participation willingness. The respondents from
areas with a higher seismic hazard level were more willing to use customized emergency
information applications, aligning with expectations. This indicates that promotional efforts
should prioritize areas with higher seismic hazard levels.

The results of a consumption decision analysis revealed that individuals with higher
monthly household income exhibited higher WTP for customized emergency information.
Compared with the respondents from Southwestern Taiwan, those from Eastern Taiwan were

more willing to pay for customized emergency information, even though they were less willing

(41)
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to use the application. The respondents who acquired their earthquake evacuation knowledge
from the Internet, those who refused to answer, and those who were unaware of how to obtain
disaster information exhibited lower WTP. A higher level of education was associated with
lower WTP, possibly because more educated individuals are more capable of independently
acquiring disaster prevention information. Additionally, the respondents who perceived
government efforts to implement earthquake education and promotion as being effective were
less willing to pay for customized emergency information, possibly because they felt that they
were sufficiently informed or believed the customized information provided no additional

value.

Table 5. Double-hurdle Model Regression Results for Combined Kaohsiung Meinong
and Hualien Earthquake Sample

Combined Participation decision Consumption decision
Behavioral reactions

correct disaster behaviors —-0.158 (0.098) 13.656 (12.856)
fleeing outside -0.115 (0.087) 6.871 (11.621)
freeze 0.005 (0.089) -1.313 (11.394)
find one’s family —0.158 (0.105) 11.071 (13.457)
open the door —-0.099 (0.101) 7.458 (12.978)
no need to act —0.274%** (0.087) 8.354 (11.895)
Sources of evacuation information

TV 0.046 (0.066) -5.301 (8.251)
Internet 0.256****  (0.061) —30.293%*x* (7.993)
print media 0.268****  (0.074) —-10.502 (9.403)
education institution 0.088 (0.075) -14.18 (9.399)
company/broadcasts 0.348** (0.145) -25.453 (17.360)
no specific —-0.210%* (0.120) —51.240%** (18.697)
Housing types

townhouse —-0.045 (0.084) 5.799 (11.510)
apartment 0.068 (0.081) 1.797 (11.436)
age —0.013****  (0.002) —-0.161 (0.286)
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Table 5. Double-hurdle Model Regression Results for Combined Kaohsiung Meinong

and Hualien Earthquake Sample (Continue)

Combined Participation decision Consumption decision
maximum seismic intensity —0.001** (0.000) —-0.085 (0.056)
seismic hazard levels 0.487** (0.243) 39.197 (34.267)
education years 0.032%** (0.010) -3.670* (1.469)
monthly household incomes 0.024%***  (0.004) 1.307* (0.581)
male —-0.002 (0.052) —4.318 (6.839)

the effectiveness of govn.

carthquake education 0.013 (0.020) —4.606* (2.776)
has a disaster preparedness kit 0.086 (0.059) -3.668 (7.727)
aware of evacuation sites 0.123%** (0.059) —-6.739 (7.677)
Hualien —0.365****  (0.080) 44 840%*** (10.698)
constant —0.754%** (0.262) 315.845%*** (36.797)
sigma 92.260 (2.466)

Note: (a) **** indicates a significance level of 0.1%, *** indicates 1%, ** indicates 5%, and *

indicates 10%. (b) The reference variable for housing type is “single-story house,” which
includes the ‘“single-story house” housing type from the 2016 Kaohsiung Meinong
earthquake survey and the “wooden” and “brick” structures from the 2018 Hualien
earthquake survey. The housing type “townhouse” includes the “townhouse” housing
type from the 2016 Kaohsiung Meinong earthquake survey and the “reinforced brick”
structure from the 2018 Hualien earthquake survey. The housing type “apartment”
includes the “apartment” type from the 2016 Kaohsiung Meinong earthquake survey and

LR I3

the “reinforced concrete,” “steel frame,” and “steel reinforced concrete” structures from
the 2018 Hualien earthquake survey. (c) The combined sample size was n = 4,158. (d)

Sigma indicates a significance level of more than 5%.
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IV. Conclusion

Because the government provides free hazard and disaster prevention information,
numerous respondents were unwilling to pay for customized emergency information. If their
responses are regarded as zero WTP, the average WTP would be extremely low. If the Tobit
model was used for analysis and the lower limit was set to zero, the averaged WTP would be
negative. Because goods and services cannot be sold at a negative price, this negative result is
not helpful for promoting customized emergency information applications. When the average
values for 24 variables were substituted into the double-hurdle regression model (Table 5), the
probability of adopting customized emergency information applications was 10.50%, and the
average WTP amount for customized emergency information applications was NT$266.46.
Demographic factors significantly influenced both the respondents’ willingness to adopt such
applications and the amount they were willing to pay for customized emergency information.
Higher monthly household income and education levels, younger age, prior disaster knowledge,
and an area with higher seismic hazard level were key predictors of higher participation
willingness.

Compared with older respondents, younger respondents were more accepting of
customized emergency information. This may be because younger individuals are more
accustomed to using mobile applications to receive personalized messages. Therefore, policy
promotion or market development should start by focusing on younger individuals. The
respondents who obtained earthquake disaster evacuation knowledge through the Internet or
print media were more willing to participate in using customized emergency information
applications. Therefore, commercials about customized emergency information applications
should be promoted through Internet platforms or print media. Furthermore, collaborations
with the government or relevant organizations should be established to promote such
applications during disaster evacuation drills, earthquake evacuation cover demonstrations, or
disaster education exercises. For those willing to participate in using customized emergency

information applications, providers can charge for premium features, such as advanced
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customization options. This model would be particularly effective for higher-income

populations and residents of Eastern Taiwan.
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