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Abstract

Background  Recently, large and small emergencies are constantly occurring around the world. In
particular, the risk and importance of emergency situations at an individual level are increasing due to the
increase in chronic diseases from an aging population, excessive stress due to overwork, and overcrowding
of urban populations. Existing individual emergency research lacks consideration of psychological factors
and has limitations in that empirical research has not been sufficiently conducted. Based on empirical
research, this study proposes a behavioral change induction design that considers the decision-making
process and psychological factors from the perspective of the victim's surroundings, considering the
characteristics of individual emergencies.

Methods Through previous studies, we examined the disaster situation (emergency) and decision-
making process that are the background of this study, and analyzed the reasonable decision-making
obstacles that occurred in this process. Then, after selecting a behavioral change induction model to
overcome the derived cause, an intervention design using the model was proposed. Experiments were
conducted by group using the proposed design and quantitative and qualitative result analysis were
verified for design effectiveness.

Results In the event of an emergency, it was confirmed that factors that interfere with rational
decision-making and behavioral changes due to negative psychological factors occurred in the victim's
neighbors. The two designs proposed in this study (design to overcome cognitive bias and design to
transfer expertise information) were effectively applied in the situation to induce behavioral changes.

Conclusions  Considering the characteristics of emergency situations, the study is significant in that
it presents a design guide that can induce rational decision-making and behavioral changes from the
perspective of the victim's surroundings. It is expected that emergency situations that may occur in daily
life can be efficiently overcome through the use and application of the design proposed as a result of the
study.
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2 5pme] Asel, 4, o2 0] Sl /5o, YEF, HHNAE 53} 2 e el 13
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£ Ao A= oA A sk= 13439 F8 §AS vEfote] A A4S FESt= E&0] e UX
ARlS AT, TRkl At Il A Efsfof T S-AF Q] EA o m AR FHIle] Faol
et 0374 A Al FafiRte] FHe 9l ARl S48 (AL ebdTol FakE wlA]7] Aol e Al
A71 A 7F gajArEolA & Fae v 5= 917] Eo|ch(Y.S. Shin et al., 2014). o] whef, B A oA
Atote YAl 543 T8 Al fafiz Sl YRR A2 A6k T Al gaE o=
olF g AL & Yt YukelE tigoF kD, Kahneman., 1982). th& o2, 22 Fro] 71345
S0 digh A3t oA B 5= = AEd Bl digt 127} B astciludwig et al., 2017;
Leach, 1994). [1574%ollA 7119 Ag] Aeie F9d 5= dlol, HdH o= ARtE e S5 7<) AA
Aol A AAA R A5t of7] wizolth tEAd Eold o g Al AEAE Woflol= Y
WA, AEE Fe A o), AEEy e & HE7| = JIAHF WA Fol EXgttHMusharraf et al., 2013).
2 ATl ol AEAD o)A FAgH AAAY, AR A4 BZo= Qs YYo= BT
AR S F2 thEHD. Kahneman, 2011; Kinsey et al., 2019).
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AFE FlH 71ET AN TR 5 9k A welstel, Gelel AARE wahahe

= = = A4 £ 1 =
BAH Q48 S8 fl9 AR $3lo] I 4 §le 5 Bist RES &83 UX RIS AAIst S5
RdE3} o]of U= JAg A 4A/AE A A4S Fgoto], oaia; o] o]F AR A Aol A AT
5 e B A a4st B A ] BE EAE SET £ IEF 71 T JAEA ¢ 9F
W3 3t= T &FelS A A5 A} Shek(Simoes et al., 2020)
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2.1. 134%
Al-Dahash(Al-Dahash et al., 2016)&= 153 #& A2 Aol (Disaster), $171(Crisis), 1543
(Emergency) 2 & 73519t Asll(Disaster)= A, B3, T2t 22 § "o @2 AFREgA &
FFE AL AR AR, AFE]F GO thoket gelo g whAeich A HAY Al sl Ao EelH
oot AFSA whij7L HAgsEy] wizel olE S5 W iAlslr] g AAl &9 AlAEle] B asttCoppola,
2015). $71(Crisiske 7H9l, I1F T 2Fo| Awet Aoz Az SR Qe HAAdHd 43S
ou]gtth(Moe. & Pathranarakul., 2006). 3ot vliste] 22 Wl FFE v A A, T34
4% BskE FEste FARS Bt $7] A% grtaA HejskA] 8 o, AR gE 4 gl
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A8t Hofo] o]2 F 3ltolth(D. Kahneman, 2011). & 7FA 1A A28 F A WA
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etal., 2019).

348 ArA A JerqoM AAEFS A= E e ez vlgHe] &40] ltkHirose,
2014; Jeong, 2019). H]-§-He] £42 EF 9] T+ L& 5ol FAst= b
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siahel et S0l A7 St ABY A9 2 A% BE HUS ¥ 4 ok B4 0L
@ Aol e AZol opun, WAt 27 2 grin N AFolth, Al AT IFS
a1 4 gl AAA Gashe Bagststel Balol /& BEE A%eA Aet. B4 avhe 255N
Fosb gAY B fAsHs Bolch, WA ke f A FeE ww, Q) @9le] 1Al A

OO =
FRNA &3] AL = A= AFolH.

Ankelo] o|F HEA ] HA oA TASI= AXHF EAE FE5H] 913l FMB 28, & 2 (Hooked
Model), 27| 2&(Nudge Mode)& 2-&3ttHFogg, 2009; Eyal, 2014; Thaler, 2009). 7153432l 4%,
FUgk Aol g E Fgo] Wron A% Qo] ofge ELAE A o]d whel, & Aol 7]Ee]
Shin(Shin, et al., 2019)¥} Basso(Basso, et al., 2006)2] AFAH 7|7t h5& Bt P% W3} oA
Hloju}, AR S5 glo] £7hE ¢l Ego] bt mElS ARg-gict

Fogg(Fogg, 2009)9] FBM R &2 35 tjAel T4 whEol7l 5 mdolrt, 5 fUst= Al 7HA
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stu7E Ao s 9 of Ysts Psol doubA] gt A olsttt. Eyal(Eyal, 2014)2] & RE-2 A&
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A 71(Trigger), 3%5(Action), 7FA2] KAK(Variable Reward), £AHInvestment) 4942 FA =W 7+ GA=

rlo

o,
=
o
tio
N
3
(o
Hu
jina)
ut)
A
rr
=
ro,
1o
ogly
of
i)
1o
>,
i,
oX,
9
%
00 0
o
=
ﬁn{
rr
Fo
i)
o
£
H
2
o~
-0,
oY
o
to
N
1L o

Aohe vt o2 Ag50l2 AYRe] A Uek AF AANT AF AL ANoR de 1
Fu9lo] AT QABFL Fuekn 12 P9I2 ol Pohv] Bag FAH Were] 23bo] ek,

3. g7 Wy

AT A A A GIAQ oa 9 A Wte) a el a9 AX B, FE AR A4 94
EAZ SR 1% e AATE 228004 A AFATOIA A5 e W] A 74 A6
382 913, 2 QAT T A AAF 420k BF WG §E 2D ABHES 13 o|F A7}
aioh AT 72 AR A4 BA) EAE 23859 G40 AR AES o A44 fx)
AZPA 4% R S Ak,

B4 HEFS FE] 6 A5 S AFcte] @A o] Bas tE2vte AS AV|AIY ol
A, 2.38 9] ZEE F Fogg(Fogg, 2009)2] FBM RE oA A 7|& &4 5FA|7]+= Signal as Trigger WH
Caraban(Caraban et al., 2019)9] 7FSHReinforce) ZFH 289 %= Just-in-time-prompts ¥
gg-sth(Figure 1). Signal as Trigger WHE2 A2 5 F3ll ETAE M7= 7IHog +4
A7 715 ARtk 2 AFoAs WA 9 ZFekA} ofo| 2y HAEES o 1154 UEhd
Just-in-time-prompts Y2 AAG A7t FFE FoteF ot WP EolH ¥¥(reminder) &
Fofl s WIE FEgTh 2 ATl e olE At A1 84 E FofAte] B 22 AA Al dig
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Caraban(Caraban et al., 2019)9] ¥*(Fear) 7Fe| 222l 3l+= Reducing the Distance %23} Fogg(Fogg,
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2009)9] Motivator: Fear 84% &-&3tc}, Reducing the Distance W E3} Motivator: Fear 84%=
ATE= AEE Foff Ut 51 qiidate] A4 AdE 4aAA e s Hat gigt 5715 &
= WHEth £ AFolAe weiatet TRl AZE 8 ARE &8 44 A=
A

A3 27 FE-S 98], Caraban(Caraban et al., 2019)2] Make Resources Scarce B2} Thaler(Thaler,
2009)9] Simplicity: Time 845 243ttt Make Resources Scarce 7|#H-2 Fold 24| Zo15& £3
FENE AT Y5 HE feots WHEL & A= 138 Al 7 F8e A F vkl
AZHEE BDS 83t AATC R £olEs ZE BYS YATOEHN S0l Ao gt 3272
A=ste] PF WIHE f=3tt £9], Simplicity-Time 845 &5t Fo]3d 2AR7HE FAPHo 2
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(x| 2)
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Simplicity- time = e
tt %l) —— ()\H_})

3.2, X ME X[ Mg

Figure 104l Atet T2l g2, 24 sl2e At gArEA Aol FiA
A AFOA =28 AARI O R Hol7lA Hrt. o] uf, Ad A% HARTHFHD = A si2dS g A&
A2l Fasirt, FRIQlo] ZHA AL Y= AE A4S gt Ao whet =24 A AR AIHAEA] B
F7] gt B WSt A)7F EEkR] 7] djREolrh(e]¥-e €., 2009; Kahneman, D., 2011; Norman. et al.,
2017). &, A& A9 it do] #5545 2219 FFel wE AT Aol wobA Brf A4
A 7F 7hEor AR, WA AP AR AAo] A e FHUL A A4o] FAHo0R WL 2T
ojYrt ¥ AHI} W ET stElete s AR ditt BP0 R et Ale] A Bt 454 950l
A&H. o]& FEo] fof & dAtolAes 134NN ARE aHo 8 A9 4 Je= JEIHS
g3t g&}el 7he] E(Figure 2)E AlorettH(Son &Yi., 2022).

to J

B9 AABFES 3%

AR G A £ F v T DAk S Fastek 2] Aot 79 Aol whet ol
T o gerol 2eby] |tk webA R AFAAL 7R 24 BAOE o] WA ARG B
G ol Absh A28 )5 U S FEITHOIAE, 2021), BT, A R AHE AL 5+ YES
L2 ARt Aol WA FH 9 Fio] EIRES ATFHL A AES 92 drER G
AZGOZA, BAER DG Fuit Aedste] ol 5 YT AASG EIAT G1E AL
59, TS BEoke Tl AP ok 234 A NS AT
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NZH 24

A 71 HEAE At A28 7|9 Fo HIZ
HemEEME ) HEDY HAS 29 Y AHI

e ey CHAE MMl "E A

Figure 2 Expertise Transfer Model

3.3.4
3.3.1. 48
Figure 1 291 7|Who 2 TR Figure 3% 5o A< AWAT}, 2ol F4L 7RO sn)
RAE TASe] AARFS FRUT. Figure 19] FF Aol 94T A MA 82 Wk 344 AF
SE5}7] 913 tiAelols, S ofolEat FEA WA HlAE Uy %

AR Aol Haol chache A2 Wael deizc date TA4 9
Aol et EAS BRAY FA 5712 BAAA F4H AFS FEAE 9 st 97
T WA AB)E B ke A GRS 325 A dAlels, Fuclat Faikt Alole] A
Gkl B1ORH HRet FHcle) AeE Aesl dAH D ol =L I3 57] 482 olojtt.
£ A7 wido] S AL A e WIS Aoz 5] thel] wshae] X7 s ke
S50l ol AFH2 YF Wsh 57k 7Kl ok FAG] FHclo] EoFA Qe wle] Aol
FEAE WA S/ 5 Gle. Aeld AR Zol7] SI5t 371 o Baetel Ae] 15718 vl weI%h
WAE 2 W E713, Figure 39 9.2 steto] XI5 Al WA LAC)KE A ©RE FH] Sla
o AT 0FE FE] 93] B AU FaAIA de TEE % BE hgolet. A

SRR
NBAM Fo] i BE e AuE oz Y=k ALk A /4K axsh B wep
B Yl AES FAh AZE fach A% B BT WA ATFORA Acss tzele] that

A& S7H12 4 AchAlbert et al., 2019).

400HE0 i S.0100%8

Figure 3 Design for Overcoming Cognitive Bias
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Figure 4= Figure 2 92 7|02 F@stgon, 72 A8 A4 AL 9% dAeloz Bahqch
AN B B P2 AR 1HARE sHAZ HEIRS FHo Tt 4 @A
IR 4 dAEL HE §A9 29 /W UL obd, 432 gHolk AaEYS Auow
Feh, WA BRF BAY JHE A3 FA) T PYS AYshe FE GAER P Ate]
HETNo 2 B HEHY W ADAS FBRtt o]k NFATAA HETH ofn|S A HHsHe
AL PAT Wt olUlet o|F TS T AE AL FHdtel BF WIS 9F 5712
73hAI7Ie}

40-mo A =8 100%0

A2 3 BX0 of 5
Of2f ZX|§ HFM2.

' i
=

Figure 4 Design for the transfer of expertise

3.3.2. G O
Feng(Feng et al., 2018), Gerling(Gerling et al., 2020)3} Zo] VR 7|4t 24 9 A9, ASES Y3t host
A7 QAL 5o Adel I Al A& tiuE fIeF oheket VR 1S FHl =7 EA3THL et al., 2017).
ey VR 842 gA4AE Gole F2&o] ofd A AlA A Adst] & A At o 8=
7] wfi2oll, A Aol 2ol Wold AR 4L AFAL GAH PF o= el AA A gl A
L7le AT B5E w6 odlg HAIE 7HA L Sinh. ofof] whet, 2 A oA Algtete dARIe] adt
H5E 9ol VR 22 714 2ol opd AA| B ollA] aishalet. At s 1940 o4 A2l didolH,
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SNs¢t A9 38 ZAEE F3 B AT dde] &= F 1007eln WAk 391, o7 61 o R
TN A RS At AT FolE 1790k A+ EH” 10092 #2912 U] 25O Uesich
A WA 2AFAE DY A3 dAdRolAE & AFoA Aetshe tadlo] A=A i, & HA
IF(AF 2)9] A7 ddAelAE JAAAFE FES 95 AR (figure 30 AFateiet. Al A 1F5(1F 3)
AT AR Al T 71 DRI (figure 3, 4)& 5 AlFsHAL, vHAY I8(3F 4) 97 S AA=
AR 24 AGL 95k tlAel(figure 4)9F A8kt figure 5% 7134 B8 3 o]F AR A o2}
Bl I ol A A S AR AT, A4 =5 A F Aobsle ARl /S Bzt

QIE|ET
#lol:

Figure 5 Design Intervention

3.3.3. 43 2t

WA A7 el AR sotehs Ael 48e AWRT © AP AT dAAHE 134 Bl gt
AP Aok 267k G AR SAAA 9 A% WSHE AAaor ek, o] IgelAl, Fol Ak tAelat
WA el me) Aol A Aol JIL A 4 ek A3 BA HANA A AAo dFL
sfelst7] S1al A Ale] AARE QAR 1919 AR sretaks 4l 4} 71202 Goldberg(Goldberg,

1990)9] Big 5 Zd-& &-83t% ot Big
Alg] AXZA QB Ao 78kt A Fo]&o]th(ohn et al., 2008). & thAl 714 =<l /HH(Openness
(

n
3l
g,
rlo
rel
=
jabal
iCh
ol
ok
=
>
o,
o
yisd
o
i)
£‘.=

FHOR FEHI U=

to experience), 444 (Conscientiousness), 2| FA (Extraversion), +3 4 (Agreeableness),
A7AZ(Neuroticism)S 2R3} AL A4 A 5714, RS, JARe AN, HI7

k) 2, o0 &2 o0
AAGE 42 AL, A, BluAs, $42 ole, g2, 39S dotidn A geR
AT A4, A4, Aoket S5 ST 2 AolMe A7 iAol 1o | 499 AdE )

& EREA 7L Zol7HAI(FPEL, 202008 S8

A figure 631]. 7Po] Al \:go]
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AZEHrh(Figure 6. AU 2 3). 3ol d&E &, A7 WAV 23 Tl wet A=E E2 s
Tuplof & Aol A Altshs ARl HYLo R Algdrt. 15 12 IFA3% AT Juglol A= EAT
| EAFE 25 29 A5, A S A5 JANEFE S5S AT bR (Figure 3)°] AlSE. G
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