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L RD LN TS,
KT DOIEET IV

AN D HEATENCBA S 2019813, U R 2 0 UTEI OGO 7= o iIchAF T e
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I T o/l &b, kD Y 2 758N & i KATE) O BEfR I D T
5. ATHNZ Db O TR ASATHERZHHT 5 2 L2 HWE LTz &z
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a2 L2 BURBPIFFLCw3E 2 & IcHkd 2 HE TH 2 S r R E
L. [HEDITEIZ KSR L > Twb 2 b | ichkT 2 HEiTH 270
ARSI XA %, RIS IL. Deutsch & Gerard (1955) DA #EiRTRZE I
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O DM g B IRE I NS ICE EE 5T 5,

7272 L. Goub AR <0 BRah L E R RN D 52 BT D\ TS L 72 FEEERY 72 B 5K
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FREIE T CIOER I Twd tExbN5, 2D X BBIRTIX, il
HCWE 726 E 0T 52 I X o TITEIZEET 2 R/ NI nWeEZbNE C
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Wrxhzdn»rbThb,

i S$ATEN LSS O R C. FLib I #EI 3 B & L WL TE) 2 (23 2 2h R ic o
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Hi D PR DI EREEIC LR S N KEY OEETE 2 L CL 25560835 5
LERELTWw 5,

KRR S BAKEF T 2 KTE L 138272 b DD, Y 2 7 LTH)
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filt - R OZBICEH S 5, CBRRELL. TSR OME T % i L
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Mulilis & Duval, 1995) , BZED K& X DFHli D A Tix7e < . BEEHM & A D
BIR O FI O R IC X o TITBIA A U 2 & v o MR, B SET8ioiic s 1
%Y 27 RAUNOEL e OMAELEOELEEEZRL TS EWVWR 5,
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FNT ) R 7 BRI NT Ky 7 ZCDWTRRMN L7285, U R 7 &3P s
i DB IS & 12T HITRETH 2, B, VAZ LI BITRAICE
Do THEE L WHERPERT MR L., ZO0EE L RWHHROEA L
Lo TERINDIDLTHB, 22T, AL CIIBEBITME Y = 22850 ¢
AL DEAhaL TR 2D 2, $72, SO WTid, BiSEIEER%
& 5 L DMREICO T ORI L 35, BB IC 3510 2 0T LEET
Wiz, SIRMLAMCH O & MG a 2 P DS R E DD, ARIFFECRE L
ZIFEBRHETEIE, BN EET 2 WEEC KIS A P 2 RE L
72bDTHY RO T ORI & M LEE & RS Ick S b A TE D L
Zzbivb,

PLER~TE X5 0c, PEBIBREGR T, B L LT BT D W T il
2. SUUTENZ AL X4 5 &) GEEEZRIIRE LTWwd, —/TU X 7384
NI Fy 7 RE, ZOHBAL D F R BHITRICN I 2 FHRET O B2 R L T
W3, T, EFIIHATENIC O W DA T & 3 2 [ R I
b L O EBRBR T,

Bk

KERSME BT ORI REE 108 4 (H1E29 4. KT 4. F
i M=19.92 %, SD=476) 2&NE & L7, EhiikiZ 20137 ATH -
2o SINE X, B E 72 3 (IRK8 %) TERICSIML 7z, Ehize</
— M PC ECfTo7z, /—FMRIPCUHSME LHKICOZ 1 BERExbNT,
%/ — PUPC OiOMAYI Y Ic X b, ZMF XD SN o [ % % < %
T Eh. AER, hosFELAET LB LN,

BIRFR HWEICZ 2IFER L LT, 85V 23EE L, Hiljiz, 55y
DI 2 B K IEH B L LTS & < SEE B 2 RERSIN o H
ELTHLHREDLOTH S, EFTHO NV T VR 8 [EAY v
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SNv (Fr v THRE)) (B2 0 250 . FEERFRERE S CERIAR Y 4 4ELA
FEEFDOL D) TH o7,

FRE MEEE LTI XA (MK 2 KHE) LHUATEIORNRE (5
K2 KHE) 2L 7z, chbidwIhd SmEMERcH b, KKk 27 4
TR ICHLY L Tz

Y 2 7 BMOEEEIC X, Kievik & Gutteling (2011) ® U 2 ZEFHWD 7 4 — F
v 7wz, Thid, SiEoRER—BICHELZ MZF e BEIhTe
3. B 7 7ERMBEOERIEICOWTOERE, BMFELICPCEX
—hiZ74—=F v 2 F2bDTHLZ, ZMEIL [ D77 DHIEICH T 2 kR
WEEtET 2720 CHRI N, Fin, Wi, EKEZSXUTFEb0RE F
i, EERHM, JREERE, FEERHERINIC OV TOMfAEHRE AL 72,
Zzotk, [GHET2] A2 v 2HTe, SMETLICHEY X 7100w,
(272 0 @ falitt] &2 0k [k VRl &wv ) JRilL e e dicx
vE—VBIUREBEERT7 4 —F Ny I NG, L LERICE., Rt nzH
MNER E FEBERIC, WINDL—FTDT7 4= F Ny 7 E2RRTEHILTY RS
RHOBER T2, b, WINDO Ay -, NEFOMIEL 7 7EK
HIEEXN SRRV — % v 7 7 v — 7 (NI, 2012) OEFICHEML THH | E
B RNEIIR—ChH o722, HEO 7L — 1283 e, Thbb, &
A7 RBAFMFIC BT, SNE 2 EET 2 BT I B W CORE S L5 5EE
DFEH (16,600 &) ZIRL, ZhiCH L DOWT [k b Enaktkl &3
L7=—/T, {KY R 7T B TIIIEERD AT 5D 2 E & (0.08%)
EIRAL, ZOENEI NI %D - T [k VEOEEE] &Lk,

WUUTE DRI Z BE T 2 720, WAV IREDRIEICOWT DR 2 2
DA Yy v —VREIR L7z, BRIRMESIE Tl REANRE B L R
BLick s, v 0b OKEFRO BRI T 2 R EICOVWTOXEE
fm Lz, —77. R MSMCld. BiInRIC X 2523 V& TItmEL
TWwi e, BIXPHRHAREXKICBWTHILESFHEL B o7 2iTDoW0n
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TOIBERZIRT Lz, k. ERTHOAEZ AV HEDORMEICO VT
Ay =V ZAERITR L 72,

KL TR, 77V —7 4 V27TV, RTOSMEFICEBRPICRRL 752
ST M TOEMERT L, Zhid, EFCTRALE—HOADHERIC X -
TBERRRPEBE 525 2 L2720 TH 5,

YR 7RMZBES 5720, HENKITEHEROWE TCHwo, JT
o mke - i (2008) o EMEE ( [HoOfFEA T 2HUHIZ, HIECTKE
RYECHE S AREESEVEE S | | [SEATYE L AT, HEIC X 24
HFRRZLTWHIMZ LS ] L SR 30ELSVORIC, K LHEICE
ITERBHBEAH] D3HH, Vv h—PFRT—=A5ME) TRV, X
7= ShSL M EE % HIE $ % 72 % Kievik & Gutteling (2011) & MIEH % HAGE
fbL72dD ([HESZ 20 OBEDRIC, XV EHET LR 4RT
HEORZRIIN L THEMTHELEBWETH] . Vyh—FRT = 5K
ZHw7=,

IoiT, AL LT, L vimETEICN S 2BE, THEN. FER
EPUTEN ZHE L7z, BREARMIE T 2 REX. 828y OffE % BRI T
e o RNV ERE L] . TNV D& X TR 272108 T 72v» (&
BIEE)] @ 3TEE (Vv h—FR7— A5 B, BEE I3 EEBERERT
%o 2 [MRAIE L 7z, RIC, HzXv oY LAt (L {HH7- #1250 M) 2R L7
5 2T, fTEEME L BN A BEREREHE L 72, &Eic, ERSmo
WL LCRIFA —F (500 M) & [FFEREHDEL Y D 2 DDEFKD 5 b D>
b, EEITEH b EEEDIC K o TIEHEBERITE 2 HE L 72,

RBRLER

BIEF = v 7 ofRICoO VT, AnIEHOEEC L o FHfE % Table 1 i
NL7ze VAZRAMEAEL 72 3HBOE#EM T« =68 TH Y, +4ricmn
VR oTz, 22T, ZNEZNOHH OB ZEBER., VAI7RA &
INRMEZRITER L T2 2 HRDO LR E N 21T 072, ZDRER. VR 7
AHDOTENEDOAEFEETH Y (F(3,102) =4.30,p<.01) . ZHEMEO TR LK
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Table 1 TIFEERICE T 21T = v Z7IHH Ol (n=108)

= Y R 7 G KU 27 38K
B B
= AR T AL 8ig IR T AL
ESiin ESlis ESlin ESlin

N
=

pan

-3

N
]

=

<
v

p={11)
(2=
e
e
24
—
-
By

CH s O

=~
NS

333 (1.00) 3.44 (112) 278 (0.85) 270 (0.91)

ek
=
o« H
H/
g
23

el Oy
T
%-'I

F=

3.04 (L09) 3.07 (0.96) 2.70 (0.87) 2.70 (0.91)

A o>

R
L <
e v
a8
Rk
e 7

v O BT

“

o
+
P
N
<~

(U
=
o
i
N1

el

e 2o

389 (0.70) 3.85 (0.91) 3.78 (0.80) 3.93 (0.78)

=N

=]

NS

R 57

HE v

b
RY AT

A Em
B v T
)

g
A5

4 N
&
CIDEEAE O el e S N

& H

437 (0.79) 3.93 (L00) 437 (0.56) 3.67 (0.83)

P
SN -y

b %
Cx N

5}
Star 7
[\

N
B
b o N

v

<~
s

o s

S

IPRTEf R 2

B
o
N
y
i

Table 2 THHEERICH T 2 EH LRITH., [THEX., BE (n=108)

SRR TET X 7 28
_ ES - ES
=T [E/E XS = R A TE TN
o E36E E3Gs E3Gs ESGs
T8 GEE ERITE))
IR R ERL 72816 26 (30.61) .22 (28.13) .19 (25.49) .22 (28.13)
- GH IR R ZS Y iE)
TEE
. %Fﬁﬁﬁ%i‘éﬁ A LR D Ll 5 5 5 5
FEERARAE Hi P fiE 359 (0.58) 3.73 (0.67) 3.68 (0.78) 3.72 (0.78)
(1A )
FERERE R D T fE 423 (058) 3.99 (0.69) 4.14 (0.79) 3.88 (0.73)
(FrHEfR 72)

HERIZEE TR (F(3,102) =0.04,ns.; F(3,102) =0.30, n.s.) . Y A7 3841

DEVEIZRIN L7z, 23R IO WTh . U R 7380 & Rt & s A
e T2 28RO To728 2 A, MREDFHBROAVBEETH Y

(F(1,104)=1352,p<.001) . VARZBHMOEMPELLZAEFEHITAEE TR (F
(1, 104) = 0.69, n.s.; F (1, 104) = 0.69, n.s.) . WMo EED KL 72,

Table 2 i, FEHAEPUTE), TEIEM, BEORKREELZRT, 3. L v
I KEMIEFBEZBRL 2SMEOEHE X, MY X 758H - mhRESRN:
ROEDP oz, & TAPR, FECLICIEERBERITHZ & 5 22 nE 0HEA
DOWIEBEAE % Ko T, U 2 7 38AE X OBh R %2 BN & 3 2 58T 217

vy

o)
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o272t A, FRBIUKHERAITTNROEE TR -7 (X4(1)=0.22,
ns.; X?(1)=0.00,ns.; X%1)=0.22,ns.) o

TEIER L L Colig N VIEEA LR O P REILZ, WIhofcd 5fcdh
2770 I DEGNEDNE X Nrd > 72 7=, Bonferroni iEiC X o CTEMREK%
WHIEL7Z9 2T, VR 738 & sh 3% HK & 9% Mann-Whitney #E % 1T -
A WTNOEKOYMEDFEEThD o7z (U=1432.00,ns,; U=
1284.00, n.s.) o BLAEBIFEHEGRA R ORFIC X 2 THIREK O ZER 1Z580 b in b
ST wz X9,

REFERIER OFE S VG TENCN§ 2 BB IC D W CHIE L 7z 3THH o NI
Gl a =85 PRV EERER L7z, £ 2 TSINE T & ICABRERE KD,
VA7 RMB LR A ER L T 208N %2 To7e 25, WTNOHER
DEME, RHEAE DICHE TR -7 (F(1,104) = 0.61, n.s.; F(1, 104) =
3.52,n.s.; F(1,104)=0.00,ns.) . £ 2T, HATEED L DREEELEL KD,
FRRICOT BT ZiTo72 8 25, MIREDTFHRIFETH o7 (F(1, 104) =
9.79,p<.01) ., ZIRMZ&ED 2 IEWRMIEA, WETH~D KT T 1 7T REER
KERST ZepnIn, L, VAZEMOENE (F(L, 104) =1.71,
ns.) . ¥LUOREEHIZEE TR > 72 (F(1,104)=0.16,n5s.) »

LIEDKRD» O, PiEROBIEL B RIEDOFTHIICHE L 2030, 1T
B I MTHERICETEEL W P HERI N, ZofRIE. VX 758H
720 CIEKEREETEINHACE w35, VAZEM NI Vv 7R E[HL
TAECHZE vz X9, Lal, SEHOMENBEEINLAOBB L LT,
REICEWTEIEL 72 ) R 738A L . AT E) O BEE 0 55 X 235588 L 7= Al ReE
bEZLNS, Thbb, VRAZBAMOEEL LTKEICX ZEHEEEE 2
L. RO EME L L CERREOMREERZ IR L 7225, W#F ILBhE S 5
b DOOFLICHIGT 2KEDHERL T2k, 20D, BENERL-—
77T YR ZRANC X 2ITENE~DRNR D B & 1178 > o 7= Al REME A EHEITE)
FEGR (Ajzen, 1991) 22 dFE 2 bNd, Tz, TIHERICEH T 5 EERERIE X
Kievik & Gutteling (2011) ZB5EL L 7223, ZiISNE BMTEOEGI2 b HEE X
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N 2734 PICT 70 AL T TbLz, 23K L CRIFZE Tl EREIC
BIFLEMERELEML 72720, LCSMEOHCRRCHAMNEZT L T D
WEDPTR B ONTA[RRMEDRH Y, T D L BEFEBIEDA o7 P ARDIF
KNEo/-mfetEd B %, LFio X ) RRECEED 4 v o5 s b 23 t4ricii <
mhoAEEEREINE 0D, LarL, el &b SHORBOE T

X VA7 RRMEICO T ORI B BB R I N6, {TENICITEE
Ligh o7z, % 2 CHROFEBRDFEZHIHIRIC, Y R 7 Luh R0 Gl %

Z. DX RS NEBDSEITENC O R B h v S IO wWT, e
HEIICEH L CUU T oM %2175,

AEER
BATENIC RIF T HENEE DR

TlFERClX. WEKEZERICN T 2MADA L A Liz, Ll H
EYRZ7F, AATITHAAARELRERTH 2 L ES TN, AAICX
5 LA ATRE 22 B IS 0 3 2 AR e v L TE 2 BitH s 2 =7 v & LT, B
RN R 2 R S # R AT BEE 7 (FIK - %R, 2005) 255 %, %
ARINGEESE 7 VL, PRI ER ARSI 2. thadHili e L CEITEES
POHN & HIERR A S AT TEN 2 A U X2 2 LIRET %, HUER K & 11
I M AR BE LI TH 2 EALESTEL 728 &, SUUTENIC RIS T 1S
R ORGHI V> 2 S BEEIC R 2 L FZ b,

ML TENICEES 9 % L v = —HF5E (Solberg et al., 2010) (%, HhEERHULITHE)
IEHET 2 HRE & L CHSHFOFENTE I NS b DD, EiFWN RifiEd
BWERELTWS, 72, BIEINFEFEE (Rogers, 1983) . U X
JRHINT Ky 7 ZICDW»TD L E a—im3 (Wachinger etal., 2013) Tl, fk
KB ICET 2 AP I N T WS, 2L, 2B HIF. VA7
AL TR OO AR E LT e R Cnzic T E v, TRFER
DRERPRT LI, VAZZBHBST LHIITELHEF O bIFTlEARWEL
B PIEEBRCRET L 72, B & A TENICN 5 2 Bl BA o 7 ATEN 2N IR
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INDZ LT AERNAEERRE 70 XTIl . B RIEEMICT
BB L RIS T REM 2 a3 2 0 E0 B 5 LB B, DX ) HRIEREIW
BEERREEEE L., EK2ET ) X278 L BRERUE T O W TR
SfL7zeTre LT, ZHEH#E 7L (Ohtomo & Hirose, 2007; KK -+ JAHH,
2007; Ohtomo, Hirose, & Midden, 2011) 23» o 3, —EEKE T VIZ, K
IROBEMIC K 2 FCbRYEEL A, FERE IR LERE % CITEI A I8 2 T3 T
LERLTWS, T2 Tw)lldiEi L 1k, TERIRBED X ) IRz % -
TWah] EWIIEHRTH 5 & EFKE 1L (Cialdini, Reno, & Kallgren, 1990) . £
AHIPEEE T VICE T 2 RITEEIGRM L ZIZR—oEETH 2, b
5E 2, REBRCIIEERIEE E L CERIROIEE BIFETH OB % R
L. ZOREICOWTHRETT %,

KREEB T, METEHOHEHRZ DD O TH 2BREICIZ., % DMEI%
b72H LT e IcOWT, Zofh# & DBIREDOHESBEIT 5, 2h
X, FUBAURIEIZ b 72 o3t & OBARIEIC X Y. T EIRDIR 2 8\ ) 1B
T LA EI ORI NS L EX - b TH B, i & DR ICE
LC. fth# & OMAIER DS 2BHIC BT, i 0T & HEH 5 5 i 28
BT B LML TS (Fehr & Schmidt, 2006) . % L T, CibARHE X%
BIROIEEBICNT 2 G 2RTF2R2»VE L THWS LR TE S, 2D
B, fh#F & OMAIERA D B % BRMEIC B\ CRib W BRE o3 B 235m < . MHALE
23 72 WEARRTEIC B CRLRRIREI O RN 2355 72 5 & THIL 72,

ARFEEETIE, HERKITENC IS T2 E e U<, b yBREICEHR L
THET 21T 9, T oic, SRRHEIIMF OBFIMIC L > TH b INDE N, £
DA #E & DBIRIEDREIC OV THMETT 5 2 & T, FLbHIBIET DRI % K
WKiBEST 2 2 L 2 HINE T 5,

Bk

KERESME BT ORI R A 1134 (BrE32 4. krEs1 4. 4F

it M=20.04 7%, SD=1.28) 2&N& & L7-, EhERIZ 20134F 12 ATH -
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2o SIMBECEREREOMS ZITo 72, b, FHERICSML Z2SMNE &
KREBSINE OBEE IR\,

FhE AFEBRIPHERL AKOZEOHTEML 72, )R 27 LRI
DWTIETIERO G ) R 7 B, @RS R—oFE ez L o
2o TAUIPKATENC MUE TR EL BRI T 5 720, PRER CHZAL -
YR 7 RIME NN %2 —EOKEICKHH T2 Z EBEE L WD TH S,
B IOBE. @) RAZRA - ERMESEFICH— LDk, TRERICE T S
HEoX VBN 2 BIFLE KA o722 2o, BRI LT 3720, BINE
RED B HATHRE L2700 TH D, RERTIX, SBAHE (FE2
KHE) B X UM & DM AR 2 X ¢ 2 15 (HEER OB 2 ki) © 2
D QPR e ZINEHRCE CEIE L. SN 2 JE1ER ICic ) L 7.

WRIRE ORI IR, JEHBZEME T2 8MFAEEZZEL., o Az 208
ZNICENLSDWVBHIL TV %RT T & TiTo7, ClbiE D b ST
X, fhDSINE D %EIR (117 4 h 104 4. 88.9%) 2SBINFHE ICSINL T3
VEBTWR L ERTHIEL 77 7 &R LTz, —J, reibREEE 7 L4t ic
BLTid, ZEIRIGENMAERICSIML LT, 1174F 134 (11.1%) O A
PSBMHABECSML T A Y 2FTHE RN LT, ibHEORIED 72
DR L2 ERIIERE P RIEL 2B ED D THh o7z, FERRICT 7
V=74 v T %172,

HEFERD Y S&thcid. JEEBZHE T2k, ATkl &
EENCHRIBERD-DICR 20 I RELREREED ZTEITT] L E
RIEL®E L, AV RHET S 2 L SKEROMEREP., thESSNE %
MFaceicokhsl bixlb~7, RFHC, §28v ZHAEICPLY LY T 51
AMEZR L7z, —J. MEMFRZRLEECIER. [FFEREZHEST S22 LT
FRHCH Tl ANDiEF 5 L I RERERSD {TH)TT ] Lid~x7) 2z
T, WXVIC o TARI 2 2 L 2RITHEARER L2, &2 TREZ Y
HEDBSMEMADMEMHERICTFE L ICORB B L, BLUKERICHSY
D BT 5 2 L 0EEEE IR,
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HEIBAER L L Cz s VRETENC N 3 2 B8, fTEIEX. R BAFTEZ
HIE L7z, BB LITEIRERKI PMERL F— 0 Fh & CHIE L 2, FHERAT
7B L. Wzo¥ v 2 (#9500 F143) 2B e 3 2. AlE coBEMm#FHE~D
SMEHE L7, BINFAEREARAKEL ZBEGROAVWL I —0HMRFAETH
b, FTERIEA 5 cH o7z, T, EEEEML ZFEREDL S, JIHO
EINFABEEMGI E <k, [E5H T 3B EIT 2 0 ERH 572, T b DR
[ 2 2 MLEMFAEOENOIRICHHR L 72, BIFAE~oSIMERIZ. F
3. PC ECHZET 2 X oK, X6, BMFRAEICERICSML 722> % HIE
L7z 7ads. FEBIIK 15 pBITHR T T2 0ETH o 7248, SINEZEERICIE
FREmfil% 30 7L LCwizo T, £TOSMEIC L > GEMFHEICSMT
IREEIRB T 21 B 0 . KRR IC D W T O AZ OB ITFH 2 h T
Wiz,

“H, EE~DOSMEZROL T H#ERICENTT 7Y =74 V7R {T0v, &
HCT—2HfA~DOEEBELZ RS, AEEZEONEDL 72BN E 64) OT — X
I SR L 7o, Z OFER. SERAHEID v - HEMER B Y ZF 1 30
4. sl HIRIEL D O - HAMEM 7 LSetfic 22 4, sl rysiEi 7 L - MHAMEM
HYFEMIC 244, FRRIBIHIZ L - HAER 2 LRI 31 &4, AFF107 £
T — X &N L7,

RBRLER

REBROMIEH I TR, EENICHEHMEARER, 777 72K X > T
TES N EENHNIEREMES T 6N, 2wz, EFOEKEIS 2 IC
T, BEOMIG~DF v V) —F — N —DfEfltk 2l 2 2 & 2EMAL, BIE
F v 73 fThbkh ok,

Table 3 1. JFEHBAFTH. THEN, BEOMHRELZ RS, 3. FFEREL
W & 3 2 BMFAE~OSMEZER L, EEOTHE L EFREEZAFL 25
& OHIGIE, BRHED Y - HAFERAZZ LEFCBL TR EL, R T
SLIRAHIEI D » - AR S 0 5t SLRMM#E 2 U - SHAER & LS. &
HFRE 7 L - AHEAER B 0 &b vz, ST L IIERBATITEZ & o
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Table 3 AFEERICH F 2 IFHRBAFITE., TEIEK. BE (n=107)

GO AR FLL AL
WE S 7 LS

A FH HATEH A EH MHAEFH

WES 7 LT BES (S e LSAT
TE) FRERATITH)

AR IC SN L 2 ElE 83 (65.91) .91 (7245) 54 (47.39) .71  (57.40)

CCN % v 1))

TEE X

gf%%ﬁ%;%%ﬁ@%@@ 533 (4.00) 6.91 (11.21) 6.75 (10.16) 4.23 (3.34)
e A

L %%ﬁm’;ﬁ)u@%’ﬂﬁ 358 (0.76) 352 (0.70) 3.14 (0.98) 3.67 (0.77)
EERERER O I E 412 (0.71) 400 (0.64) 3.92 (0.72) 4.03 (0.78)
(BEYEfR 7E)

=S hN#F DEG OWIERAEE %2 Ko T, Ol AVREE & AH AT o f % EK
T BN R T 072, % DR, LBRIBE O ERRIHE (X4(1) =8.99,
p<.0l) THY, ZEIRAPEFREAFL T 285510, MADFKITEAE
HEIND ZEREINTZ, —J7, e OMEFERERO EHRIIHEE TR,
o7 (X?(1)=219,ns) » ¥7. KAFHOBEETIEZRL (X41)=0.10,
ns.) . MHAMERH & v 5 i & DB S RN REI O R 2 T 5 L v 51K
BT TR E N D o 72,

TEIER & LTz VIBEAEERICOWT, RRYHE & AR o f i

HK & T 20N ziTo7 b 25, lbry#H 35 X O AA/EHER D F5)

%\ﬁﬁ#ﬁﬁme%ﬁ%@&#ot(HLmazm&anLm$:am,
n.s.; F(1, 103) =1.95,n.s.) ©

KRBV R O VHETTENC N 3 2 BRI D W CHlIlE L 72 3 THH 0 NIYEE
AlEEa =78 TRV EZ R Lz, £ 2 THINE L ICHEREREZ KD,
FLRMHE S X O AR OB MEZER & 3 2 08T 2fTo72 L T A, Wi
NOER D TR, LKA L bICHEE TR o7 (F(1,103) =0.38, n.s.; F(1
103) =0.01 n.s.;; F(1,103) =0.72,ns.) . % Z T, HATHEE 2L DAL EZ KD T
FRRIC BT 21T o 7ed, WIhOERO TR, RAFEM L b ICHETH
7o 7= (F(1,103) = 0.21, n.s.; F(1, 103) = 3.61, n.s.; F(1, 103) = 2.02, n.s.)
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PAEAR~RCTE 72 X 5 ic, BisSITENC RIT T a2 U<, stibi#Fi o
BEBREPRD bNTz, Lo L. FEOITENCIIEBNEE O ER 4 61
ZICHBD ST, TEIER, BEE L D ICWBTROMTERORE D B LN
o7ze TOT EIE, HEIRDITENCO VT DIERMBITEIL ~ NV DOEEL L -5
L7203, ZNIRFEE BMETENCN 3 2 FZBINRHEi 28 L T b D Tld 2\ »a]
BEMEZRRT 2, 2% 0, LRI L > T B0 RW{TEIZ L HBT L, H
bEFAT 2 &0 BRREMTONZDIF TR, HROWFICONTDHE
AR LICEEWEMTb N 2 REEZ R L T3, ZoffRIE—R, 7]
fRICEBDNZ Db LIvends, KEMIECTIIRK - ILHE (2007, 2014) I X -
T, LR ARE A IERE AR & L CHBR S TEhIC BT 2 2L 2 AL T
W3, AR, BESAROBERBIEIC X L FITHERSALNZE T, K
K - N (2007, 2014) OFIA L BEEITH D &2 5,

RAEER

AWTFEIE. EEREICH T 2 HEN KATEOUE 28 U, EEROP KT8 %23
HT 2 HAZHS 2T 2L HZHNE L, VA ZRENC X 2 WL TE O
oML, VR ZZMETHOBBEDOH I ZMET L2 —WIEEZH
Zy TERTIX, VR 27 ZMZMLATE O F:7- 2 BUE K & 3 2 P sh i G
T OB 21T o7z, 2 DRIR. FIEBRCESATENICN S 2 ) X 732
MoOBEBERFERBEINADL 572, OB, ) 2 27BM LT ORRE
LT LTI VWI L ERTEEZLNS,

Z CCARFERTIE, ) A ZRAMEBRZ CEBOBKITE 2 ST 2 A1
BILOWTOMET 2 {To 7o AEEBRTIE, [ZEIRAED L S KRE->Tw 3
2] LW TEHRICDH & O aHHEiTH B RLIRREI OB R BT L 72, RE
BRofE R, e & OBz XIS HAEHOEMIC X 2 MR IR Iz
B0 Te B3, RLRRHIEI O ERNRBHER S 7z, ThiE, [BEIRPMEE L T
5] SO ERICDH & O GUBrIEEIC X 0 SEURICHEG L < KATEI 34
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The Effectiveness of Social Norm Approaches

Social norm approaches, aiming to nudge people toward desirable behavior, are
widely applied in various research areas (as a meta-analysis exploring the effectiveness of
social norm approaches in field experiments, Bergquist, Nilsson, & Shultz, 2019; as an
opinion letter, Nyborg et al., 2016). One of the most comprehensive frameworks of
normative influence is the focus theory of normative conduct (Cialdini, Reno, & Kallgren,
1990), which distinguishes social norms as two main parts: injunctive norms (norms
concerning the expectancies of other people) and descriptive norms (horms concerning the
actual behavior of other people; i.e., the percentage of others who perform the designated
behavior).

Cumulative literature shows that descriptive norms promote desirable behavior in
various domains. The literature indicates that informing people that many others commit
desirable behaviors makes them behave in line with others. The effectiveness of descriptive
norms has been observed in disorderly public settings (Keizer, Lindenberg, & Steg, 2008)
and concerning pro-environmental behaviors (Goldstein, Cialdini, & Griskevicius, 2008;
Melnyk, Herpen, Fischer, & van Trijp, 2011; Schultz, Nolan, Cialdini, Goldstein, &
Griskevicius, 2007; for a meta-analysis, Bergquist et al., 2019; for a review, Farrow,
Grolleau, & Ibanez, 2017). The effectiveness was also discovered in risk domains, such as
the promotion of a healthy diet (Plows et al., 2017; Stok, De Ridder, De Vet, & De Wit,

2014), prevention of risky alcohol consumption (Lewis, Neighbors, Oster-Aaland, Kirkeby,
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& Larimer, 2007; Neighbors et al., 2011), and safe sexual behaviors (for a meta-analysis,
Sheeran, Abraham, & Orbell, 1999). Overall, descriptive normative approaches could
influence desirable behavior (for reviews, Cialdini & Goldstein, 2004; Dempsey,
McAlaney, & Bewick, 2018; Lapinski & Rimal, 2005; for a meta-analysis, Rivis &
Sheeran, 2003). Even when personal behavior change is targeted, it is also essential to
consider social influences.

Injunctive norms have also been shown to play an essential role in social norm
approaches. Not only injunctive norms but also the combination of injunctive and
descriptive norms were found to successfully promote desirable social behaviors (e.g.,
Alcott, 2011; Costa & Kahn, 2013; for a review, Farrow et al. 2017).

Descriptive Norms Can Backfire

We investigated not only the promotive effect of descriptive norms but also the
pitfalls of them, such as the boomerang effect (Richter, Thagersen, & Klockner, 2018;
Schultz et al., 2007). Schultz et al. (2007) reported that a descriptive normative message
triggered the boomerang effect, but that injunctive norms resolved the negative outcome
induced by descriptive norms. While this research demonstrated that the reconstructive
power of the injunctive norms, the mechanisms of the backfire’s occurrence were not
directory examined. In the current study, we focused only on descriptive norms, not
injunctive norms, as descriptive norms were assumed to trigger the boomerang effect. The
sole examination of descriptive norms in the current study would allow us to understand the
mechanisms of the backfire effect. While the possible pitfalls of descriptive norms have

been stated, the mechanisms behind their backfire are less understood because the results
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came from field experiments (Farrow et al., 2017). There are also contradictory theories.
Werch and Owen (2002) reported in their literature review that there is an unignorable
possibility of a boomerang effect on the health promotion domain, whereas Prince, Reid,
Carey, and Neighbors (2014) denied the possibility based on a series of studies. We thus
developed controlled, high-powered experiments to explore the backfire effect and
examined the descriptive norms process.
The Double Meanings of Descriptive Norms and Attitude as a Moderator

We focused on the double meanings of descriptive normative information and
attitude as a potential moderator to investigate the adverse effects of descriptive norms.
Descriptive normative information includes two discrepant meanings: most people behave
in a desirable manner; however, a minority of people do not. Usually, the majority is
focused on; however, the existence of the minority has been highlighted in some cases.

Attitudes also play an essential role in reasoning descriptive normative information.
It is well known that individuals are motivated for attitude consistency: for example,
cognitive dissonance theory (Festinger, 1957) and balance theory (Heider, 1958). To
maintain consistency, people selectively accept or refuse the presented information. People
tend to interpret the information along with their held attitudes (Brock & Balloun, 1967;
Fraser-Mackenzie & Dror, 2009; Lord, Ross, & Lepper, 1979; for a review, Frey, 1986).
Kunda (1990) summarized motivated reasoning and described bias, in which people utilize
information to reach their desired goals. This is also known as confirmation bias—the

tendency to ignore information that does not suit one’s preferred beliefs and utilize the
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information that matches one’s expectations to confirm their personal beliefs (Snyder &
Cantor, 1979; Wason, 1968; for reviews, Baron, 2000; Nickerson, 1998).

People who already possess negative attitudes toward the designated behaviors may
focus on the minority who did not act in the designated way. Moreover, they might try to
utilize the minority trend, by implying that because some people did not perform the
desirable behavior, their previously possessed attitudes are confirmed. When people plan to
persuade others using normative information, confirmation bias can be an obstacle
(Nickerson, 1998). We considered that individuals’ way of reasoning may induce the
adverse effects of descriptive norms. By contrast, those who held positive attitudes would
be straightforwardly influenced by the majority, thus fostering the promotive effects of
descriptive norms.

We assumed that attitudes may play a moderator role. Melnyk et al. (2011) noted
that descriptive normative messages promoted pro-environmental behaviors; however, the
promotion only occurred among the participants who believed the normative messages
were real. Our reinterpretation of those results is that the believers held relatively positive
pre-attitudes compared to the non-believers. This resulted in normative information being
received without conflict; i.e., a promotive effect. Non-believers who held negative
attitudes, on the other hand, did not utilize the information to confirm their attitudes; thus,
there was no influence on the norms. Although Melnyk and colleagues did not directly
assess previously possessed attitudes, we believe their results suggest that descriptive

norms work differently in marginal conditions.
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An Alternative Explanation of the Backfire from Social Identity Theory

The backfire effect of descriptive norms can be predicted using social identity
theory (Tajfel, 1982; Tajfel & Turner, 1979; Turner, 1982), which considers not only the
unidirectional effect of social norms but also the normative influence as the group
processes (as a counterargument to the informational dependence approach: Hogg &
Abrams, 1988; Hogg & Turner, 1987; Turner, 1987). Thus, the receivers of social norms
would not just be passive but have the motivation to maintain their social identity. This
perspective views conformity as an identification contingent. Empirically, the moderating
effects of social identity on the effects of social norms have been reported (Neighbors et al.,
2010; Rinker & Neighbors, 2014).

Social identity theory also distinguishes the influence of group norms derived from
the in-group and out-group because social identity is attributed to the source of the norms.
Known as group polarization (Myers & Lamm, 1976; Wetherell, 1987), a group member’s
opinion becomes polarized when confronting the out-group’s opinion as a means of
distinguishing the difference between the in-group norm and out-group one (Mackie, 1986;
Wilder, 1990). Further, the social identity approach has already applied to analyze the real-
world problem, such as the one that we aimed to examine (Reicher, 1987).

In our current studies, positive attitudes holders were those who tended to identify
themselves with the majority of people who had already prepare for the disaster because of
their similarity in beliefs. Such identification would encourage those with positive attitudes
to follow the majority. However, participants with negative attitudes participants were those

who could not view themselves as belonging to the majority. They instead identified

44



themselves as being in the minority group who did not prepare. Consequently, they were
willing to follow the minority and tended not to prepare: the backfire effect.
Social Norm Approaches on Disaster Risk Reduction

Practically and theoretically, disaster preparation can be investigated using social
norm approaches. In recent years, the importance of personal preparation for natural
hazards has been widely recognized (for a review, Levac, Toal-Sullivan, & O’Sullivan,
2012). However, there is a limitation to promote disaster defense without social norms
because the traditional approaches did not fully consider the social norm effects (Solberg,
Rossetto, & Joffe, 2010).

Lack of preparation toward disasters is a key practical issue. In 2015, a United
Nations conference—the World Conference on Disaster Risk Reduction—adopted the
Sendai Framework, which declared that, not only should the public sectors be prepared, but
individual citizens also share a responsibility to survive future natural disasters. The U.S.
president also published a proclamation that called for citizens’ personal preparation for
catastrophe, and he defined September 2016 as “National Preparedness Month.” Although
Japan is one of the most disaster-prone countries, individual mitigation activities are still
insufficient (Onuma, Shin, & Managi, 2017).

Theoretical concerns concerning disaster risk reduction are also associated with
social normative approaches. Most commonly, risk perception has been the primary
explanatory variable for disaster preparation behavior in conventional psychological
models (i.e., the Protective Action Decision Model, Lindell & Perry, 1992, 2012; the

Protection Motivation Theory, Rogers, 1975, 1983; and the Person-Relative-to-Event
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Model, Duval & Mulilis, 1999; Mulilis & Duval, 1995). Their central assumption was that
high-risk perception would promote preparation. However, recent review literature showed
that the relationship between risk perception and behavior was weak or even null (Bubeck,
Botzen, & Aerts, 2012; Ratner & Riis, 2014; Shreve et al., 2014; Solberg et al., 2010;
Wachinger, Renn, Begg, & Kuhlicke, 2013). Furthermore, a meta-analysis showed that the
correlation between risk appraisal and behavior was seemingly small (Rivis & Sheeran,
2003). Wachinger et al. (2013) named this expected but not strong relationship as the “risk
perception paradox.” Their consideration implies the necessity of exploring the factors that
promote preparation.

Descriptive norms are one of the potential promotive elements of disaster
preparedness. Solberg et al. (2010) noted that social norms might promote behavior toward
natural hazards, even though there have been insufficient empirical investigations. A variety
of researchers suggested the potential effects of social influences; for example, subjective
norms (Ajzen, 1991), normative beliefs (Paton, 2003), environmental elements (Rogers,
1983), and peer influence (Wachinger et al., 2013). Even private disaster preparation can be
influenced by social pressures. Some studies have already shown that descriptive norms
play an essential role in disaster preparation (Lo, 2013; Kunreuther et al., 1978; Morsink &
Geurts, 2012; Paek, Hilyard, Freimuth, Barge, & Mindlin, 2010; Vinnell, Milfont, &
McClure, 2019).

Notably, the backfire effects of descriptive norms have not been investigated in the
disaster risk domain. We thus conducted two experiments to clarify the effectiveness and

possible pitfalls of the normative approach in this context.
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Study Overview

We hypothesized that the attitudes that were previously possessed (pre-attitudes)
would moderate the effects of descriptive norms. The pre-attitudes were measured to
identify the participants’ default standpoint regarding preparing for future disasters (i.e., the
following normative information would be interpreted along with the pre-attitudes). The
valence of the pre-attitudes could range from negative to positive. Negative pre-attitudes
meant that the participants had unfavorable position toward preparation on the affective,
behavioral, and cognitive dimensions, while participants with positive pre-attitudes seemed
to be in favor of the preparation.

We showed participants descriptive normative information that described that most
other participants had already prepared for the disasters and the minority did not. The
moderation effect can thus be described as follows: participants’ preparation behavior
would be promoted by descriptive normative messages when they held positive pre-
attitudes. This effect results from their focus on the majority who have already prepared for
the disasters. By contrast, among participants who held negative pre-attitudes, the
promotive effects of the normative messages would be too small to be detected because the
unintended focus on the minority would attenuate the positive influences of the norms.
Consequently, those holding negative pre-attitudes might focus on the minority to confirm
their attitudes.

Farrow et al. (2017) claimed that the information processing of social norms is still
unknown, even though the effectiveness of social norm approaches is recognized. Our

hypothesis testing will theoretically contribute to clarifying the mechanisms behind
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descriptive norms and their implications. Additionally, identification of the moderator of
social norms will be useful when applying social norm approaches in disaster preparation
policy.

The present studies were pre-registered using the template presented by van’t Veer
and Giner-Sorolla (2016). All materials and the pre-registration manuscript were uploaded
to the Open Science Framework (OSF) prior to data collection. All studies were conducted
single blind. During the first study, however, we ran into problems with participants from a
U.S. crowdsourcing site. The considerable number of responses suggested repeated
participation by the same participants. Thus, we decided to terminate data collection in
Study 1 in the middle of the collection process and conducted Study 2, in which we
recruited participants from another trustworthy online survey panel in Japan. The study

protocols were approved by the Institutional Review Board.

Study 1
Method
Differences between the present study and the pre-registration. This study
corresponds to “Study 3” in the pre-registration. Although the pre-registration described
three experiments about the boomerang effect of descriptive norms, we only conducted
Study 3 in the pre-registration because of the first author’s lack of research resources.
Despite its incompletion, we decided to conduct Study 3 as Study 1 in this paper because it

was the central part of our hypothesis testing.
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In Study 1, we terminated data collection in the middle because we suspected that
some of the participants participated in the experiment more than once. We attempted to
restrict multiple participation using tools provided by CrowdFlower and Qualtrics before
data collection; however, given the responses, we deemed these efforts to be insufficient. To
handle this problem, we excluded the suspect participants as an additional criterion to the
pre-registered exclusion criteria. The other part of the study was identical to the pre-
registration.

Sample size calculation. In this subsection, we summarize the description of
sample size calculations reported in the pre-registration. We set two-tailed significance
level (o) at .05 and intended to obtain power (1 - B) at .80 to detect the estimated effect
sizes. To assess effect sizes, we referred to Melnyk et al. (2011), which investigated the
effect of descriptive normative messages on the number of thoughts, attitudes, and
behavioral intention toward environmentally friendly processed farm products. That study
included an online experiment as well as our recent surveys. They reported a medium-sized
effect of descriptive norms on participants’ behavior intention (odds ratio = 2.08). We
assumed a smaller effect on actual behavior than on intention, using the odds ratio of 1.44
(equivalent to Cohen’s d = 0.20), which we posited was the minimum effect to detect real-
world application.

To detect the effect size in the logistic regression model, the requisite sample size
was calculated. The base probability of reading the leaflet was set at 68.2%, which was
adapted from a preliminary study. We estimated that the covariates would explain 25% of

the variance of the outcome. We considered that 382 participants were necessary. An
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instructional manipulation check was presented to exclude satisficers (Oppenheimer,
Meyvis, & Davidenko, 2009). We assumed 80% of participants would pass the instructional
manipulation check (Klein et al., 2014). Furthermore, an attention check was presented to
ask participants to confirm their memory of the provided descriptive normative
information. We estimated that 90% of participants would successfully pass the attention
check. The pass rate estimation was set based on the difficulty level of the attention check
and our previous experiences. Finally, we planned to recruit 531 participants.

Participants. Participants who could understand English and lived in the U.S. were
recruited from CrowdFlower. Participants were paid $1.50 for participation. A total of 428
responses were collected. Retrieved latitude and longitude location data were used to
exclude suspected multiple participation (n = 127).! Identifiable information was removed
and replaced with unique flags for replication when the obtained data were uploaded to
OSF. We referred to a discussion on an Internet forum regarding exclusion
(https://groups.google.com/forum/#!topic/otree/H8_xleangAKk). We also referred to a
discussion about recruiting participants on a crowdsourcing site by Paolacci, Chandler, and
Ipeirotis (2010).

According to the pre-registration, we used latitude and longitude location data to
exclude participants who participated in the experiment outside of the U.S. (n = 2).
Participants who did not complete the questionnaire (n = 41), responded that they

participated in a similar survey (n = 30), participated for less than one minute (n = 19),

1 We observed 16 unique combinations of the exact same latitude and longitude (about 14 digits for each
latitude and longitude). In one case, 24 responses were recorded from the same location. We believed that a
bot (i.e., a computer program) was used to complete the responses instead of a person. In addition, the
responses that did not contain location data were also excluded.
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failed to pass the instructional manipulation check (n = 33), and failed to pass the attention
check (n =17) were excluded. The excluded participants above included duplications.

As aresult, 262 participants were finally included in the analyses (179 women, 81
men, and 2 other). Recalculation indicated statistical power (1 - B) = .64 based on the actual
sample size. In other words, the actual sample size yielded power of .80 to detect effects as
small as odds ratio = 1.56. Based on the findings that white women are more sensitive to
risks than men (Flynn, Slovic, & Mertz, 1994), we considered sex as a control variable. Sex
was coded as women = 1 and not women (men, other, and “prefer not to answer’’) = 0.
Participants’ mean age was 37.72 years (SD = 13.29).

Procedure. The experiment was conducted on the Internet, and the questionnaire
was built using Qualtrics. At the beginning of the questionnaire, we presented a description
of a natural disaster in the U.S. This description provided details about recent catastrophic
disasters in the U.S. and noted the importance of preparation. Following the description,
risk perception of natural disasters was measured by four items on a 7-point Likert scale
ranging from 1 (extremely low) to 7 (extremely high). The items concerned 1) effect on
physical risk, 2) probability of physical risk, 3) effect on financial risk, and 4) probability of
financial risk. According to the definition of risk (National Research Council, 1989), risk
perception was calculated as 1) * 2) + 3) * 4).

After measuring risk perception, an instructional manipulation check item was
presented. Participants who failed to follow the instructions could proceed to the next

questions; however, their answers were not included in the analyses.
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In the next section, pre-attitudes were measured using 10 items on an 11-point
Likert scale ranging from 1 (disagree very strongly) to 11 (agree very strongly). To measure
pre-attitudes, participants were asked to rate their thoughts about, “In preparation for
natural disasters, what do you think of ‘knowing information about preparation.’” The
items were as follows (items with an asterisk refer to reverse scored items): “I want to learn
preparation routinely,” “I think it is interesting to know information about preparation,” “I
think checking information about preparation spontaneously is important,” “I think I need
to look for opportunities to know information about preparation,” “I am always aware of
need for preparation,” “It seems time-consuming to learn information about preparation®,”
“I do not think knowing information about preparation is essential to survive*,” “I am
negative about knowing information about preparation*,” “I think knowing information
about preparation is boring*,” and “I prefer avoiding information about preparation*.” The
scale covered the three components of attitudes—cognitive, emotional, and behavioral
(Rosenberg & Hovland, 1960). The items were developed based on laypersons’ discourse of
information-seeking preparation toward natural disasters.

On the next page, an explanation of a ten-page leaflet containing useful tips and
information to help households be fully prepared for natural disasters was presented. The
leaflet was produced by the Tokyo Metropolitan Government
(http://www.metro.tokyo.jp/ENGLISH/GUIDE/BOSAI/index.htm).

After the explanation, an experimental manipulation was conducted between
participants. Before participants decided to read it, half (randomly assigned, Qualtrics

generated random numbers) saw descriptive normative information, and the other half did
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not see normative information (controls). Descriptive normative messages stated that the
total number of the past participants in this study was 107, and most other participants
(68.2%) read the leaflet during this survey and the minority of them did not (31.8%). The
proportion was obtained by a preliminary study using the same sample pool; we did not use
deception. The proportion was somewhat moderate when adapting the descriptive norm
manipulation (cf. 75% in Goldstein et al., 2008; 64% in Melnyk et al., 2011; 91% or “at
maximum degree” in Richter et al., 2018). The moderate level of the descriptive norms was
beneficial compared to using strong descriptive norms because it meant that the designated
behavior was not prevalent, suggesting that there was ample for social improvement using
the social norm approaches. Along with both percentages, the reasons why other
participants read or did not read the leaflet were also shown; for example, “seemingly
useful information in the leaflet” and “already well prepared for disasters.” Descriptive
normative messages explained that other participants made their choice independently.
After the manipulation, the actual behavior to read or not read the leaflet was observed.
Participants were explicitly informed that they would be paid regardless of their choice.

In the next section, the need for cognition was measured by 18 items. The need for
cognition (Cacioppo & Petty, 1982; Cacioppo, Petty, & Feng Kao, 1984) was assumed as a
covariate for analysis because the extent that participants examine a message can influence
the depth of their reasoning about the behavior of others. Subsequently, we asked about the
participants’ sex and age. Finally, as an attention check, participants were asked whether the

message stated that over 50% of past participants decided to read the leaflet, and then they
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were thanked. Participants who correctly answered the attention check were included in the
analysis.

We did not conduct an experimental manipulation check because the manipulation
of descriptive norms seemed obvious. Alternatively, we adopted the attention check to
confirm that the participants were under the effects of descriptive norms.

Results and Discussion

Descriptive statistics. All analyses were conducted using R version 3.6.1. The
experiment was conducted from January to February 2017. Table 1 indicates the number
and proportion of participants who performed disaster preparation behavior in each
condition and their combined pre-attitudes (stratified by median). Participants who held
positive pre-attitudes and were in the descriptive norms condition had the highest
probability of reading the leaflet about disaster preparation. However, contrary to our
hypothesis, participants who held negative pre-attitudes also had a high probability of
performing the behavior when they were presented with the normative message. The
median reading time of the leaflet was 63.65 seconds. Half of the participants who chose to

read the leaflet read it for more than one minute.
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Table 1.

The Number and Proportion of Participants who Read the Leaflet (N = 262)

Behavior
No Yes
n (%) n (%)
Condition
Control Pre-attitudes  High 23 (36.5) 40 (63.5)
Low 44 (59.5) 30 (40.5)
Descriptive norms Pre-attitudes  High 9 (12.9) 61 (87.1)
Low 18 (32.7) 37 (67.3)

Note: The pre-attitudes indicating high or low stratified by the median (8.40).

Confirmatory analysis: model comparison between the main effects model and
the interaction effect model.? To test the interaction effect between descriptive norms and
pre-attitudes, we constructed two logistic regression models. Preparation behavior
(dichotomous variable: read the leaflet = 1, not read = 0) was introduced in the logistic
regression models as an objective variable. Descriptive norms (dichotomous variable:
descriptive norm condition = 1, control condition = 0) and pre-attitudes (continuous
variable: centered to avoid multicollinearity) were considered as explanatory variables. Pre-
attitudes and need for cognition were computed by averaging each scale, and they showed
excellent internal consistency (Cronbach’s o = .90 and .93, respectively).

Sex, need for cognition, and risk perception were entered into the models as

covariates. To test the interaction effects, we conducted a likelihood-ratio test between two

2 The pre-registered hypothesis test is reported in this confirmatory analysis section. Further analyses not
described in the pre-registration are reported in the exploratory analyses section.
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models. The main effects model involved the explanatory variables and the covariates,
which meant there were only main effects. The model was considered as the null hypothesis
model. The interaction effect model involved an interaction term between descriptive
norms and the pre-attitudes with all covariates and the main effects. The model was
considered as an alternative hypothesis model. It is known that the difference between the
two model’s deviance follows the chi-square distribution. The likelihood-ratio test did not
reject the null hypothesis model, ¥%(1) = 0.63, p = .43. The interaction model was not
adopted. Akaike Information Criterion (AIC) also indicated that the main effects model was
valid. The Variation Inflation Factors (VIFs) of the main effects model was less than 1.34,
and it seemed that there were no multicollinearity problems. The results of the logistic
regression analyses are shown in Table 2. The table was created using R package “texreg”

(Leifeld, 2013).
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Table 2.

The Estimates and the Standard Errors of the Logistic Regression Models (N = 262)

Main effects model Interaction effect model
Intercept 0.31 0.37
(0.83) (0.83)
Risk perception 0.00 0.00
(0.01) (0.01)
Need for cognition -0.09 -0.11
(0.22) (0.21)
Sex -0.00 -0.01
(0.30) (0.30)

Pre-attitudes 032 ™ 0.27 ©

(0.11) (0.12)

Descriptive norms 1.19 ™ 1.22 ™
(0.28) (0.29)
Pre-attitudes * Descriptive norms 0.15
(0.19)
AlC 319.60 320.97
BIC 341.01 345.94
Log Likelihood -153.80 -153.48
Deviance 307.60 306.97

Note: The preparation behavior was regressed by the explanatory variables and covariates.
Descriptive norms and the pre-attitudes were explanatory variables. Sex, need for
cognition, and risk perception were considered covariates. The preparation behavior was
coded as 0 = not read the leaflet, 1 = read the leaflet; descriptive norm was coded as 0 =
control condition, 1 = descriptive norm condition; and sex was coded as 0 = non-female, 1
= female. Pre-attitude was centered. AIC refers to Akaike Information Criterion and BIC
refers to Bayesian Information Criterion.

“p<.05 “p<.01, p<.001.
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Table 3.
Effect Sizes of the Main Effects Model

Coefficient

(log odds Odds Risk Cohen's
ratio) 95% ClI ratio 95%CI ratio 95% ClI d 95% ClI
Pre-attitudes 0.32 [0.02,0.51] 1.37 [1.11,1.70] 1.06 [1.02,1.09] 0.18 [0.06, 0.29]

Descriptive norms 1.19 [0.66,1.79] 3.30 [1.89,5.75] 1.33 [1.21,1.42] 0.66 [0.35, 0.96]

In the main effect model, significant promotive effects of descriptive norms and pre-
attitudes were observed. The estimated log odds ratios were converted to odds ratios, risk ratios,
and Cohen’s ds for interpretation (Table 3). When the effect size of descriptive norms
corresponded to a Cohen’s d, it is considered an intermediate effect size. Risk ratio was
calculated using the transformation method developed to control its inflation by Zhang and Yu
(1998) and Grant (2014). The relative risk ratio represented that showing a descriptive normative
message multiplied the chance of taking preparation behavior by 1.33 times as compared to not
showing the message. These effect sizes are meaningful for actual application concerning
promoting preparedness toward natural disasters.

Exploratory analyses: examining reading time of normative messages. The results
that descriptive norms promoted the designated behavior regardless of their pre-attitudes were
contrary to our prediction. To examine the influence of descriptive norms, an exploratory
analysis was conducted. We analyzed the data concerning the duration on the page of the
Qualtrics questionnaire, which informed descriptive norms.

One hundred twenty-five participants were shown descriptive normative messages during
the survey. When we stratified participants by the median of pre-attitudes (8.50), we found the
following descriptive statistics about the reading time of normative information. Among those

who held negative and positive pre-attitudes, median reading time was 34.85 and 46.52 seconds,
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respectively. The simple correlation between pre-attitudes and reading time was r = .15, 95% CI
[-.03, .31], p = .11.

The duration time was regressed by an explanatory variable—pre-attitudes. Sex, need for
cognition, and risk perception were entered into the model as covariates. We did not apply the
experimental condition and the interaction term because this analysis was conducted on the
extracted participants. The duration time did not follow a normal distribution; thus, we adopted
generalized linear modeling. The objective variable—reading time—was a non-negative
continuous variable; therefore, we considered it would follow a Gamma distribution (Palmer,
Horowitz, Torralba, & Wolfe, 2011), and the inverse function was used as the canonical link
function. The generalized linear model showed a significant effect of pre-attitudes, indicating
that pre-attitudes correlated with reading time (coefficient = -0.004, 95% CI[-0.006, -0.002], p
=.001. The minus coefficient meant a positive correlation because we used the inverse link
function and the predicted value was the inverse of reading time. The intercept of the model was
27.36 seconds, the inverse of the coefficient of the intercept = 0.037, 95% CI[0.018, 0.055], p
< .001. If pre-attitudes increased one unit from the intercept, mean reading time increased to
30.43 seconds (3.07 seconds longer than the intercept and the inverse of 0.037 minus 0.004).
Reading time decreased with a decrease in pre-attitudes in a hyperbolic way. Those who held
negative pre-attitudes read the normative messages for less time than did those who held positive
pre-attitudes. Although the former saw normative information for a short time period, descriptive
normative messages promoted their behavior. Descriptive norms might induce conformity
without reflection of normative information among those who hold negative pre-attitudes.

The hypothesis that pre-attitudes moderate the effects of descriptive norms was not

supported in Study 1. We found no evidence that descriptive norms backfire owing to pre-
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attitudes. The results showed the promotive effects of descriptive norms on overt preparation
behavior, and the effect size was considerable. The exploratory analysis suggested that holding
negative pre-attitudes might not lead one to process normative messages as deeply as those who
hold positive pre-attitudes; therefore, they impulsively conformed to the majority.

However, we could not determine whether descriptive norms cause undesirable
consequences because the sample size was inadequate. In Study 2, we adopted a reliable sample

pool to replicate Study 1.

Study 2

Although our pre-registration only assumed Study 1 during the initial phases of the study,
we decided to conduct Study 2 for a direct replication to resolve the sample quality problem.
Study 2 had an identical study focus and almost the same procedures. We recruited reliable
participants from a Japanese participant panel, which was retained by a Japanese marketing
company (Cross Marketing Inc.). All materials were uploaded to OSF before data collection.
Method

Participants. The requisite sample size was identical to Study 1: 382 participants.
Considering the failure rate of the instructional manipulation check and the attention check in
Study 1, we aimed to recruit 416 participants. This sample would result in statistical power of .80
to detect an effect size odds ratio of 1.44. Cross Marketing Inc. already conducted the duplication
checks about participants’ registry and ensured the uniqueness of the participation; thus, we did

not exclude participants based on geolocation data.
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Participants who could understand Japanese and live in Japan participated. Participants
were paid non-monetary incentives, which can translate to some services and goods. A total of
541 responses were collected.

Participants who responded outside of Japan (n = 3), did not provide informed consent (n
= 25), did not complete the questionnaire (n = 41), participated for less than one minute (n = 75),
participated for more than one hour (n = 1), failed to pass the instructional manipulation check (n
= 66), and failed to pass the attention check (n = 72) were excluded.

The number of participants who failed to pass the instructional manipulation check and
the attention check exceeded our expectation; therefore, the actual sample size (N = 329; 107
women, 209 men, 13 did not report their sex) was insufficient to obtain our desired power.
Recalculation of power indicated that the actual power was .74. The actual sample size yielded
power of .80 to detect effects as small as odds ratio = 1.48. Participants’ mean age was 52.89
years (SD = 10.34).

Procedure. We translated the English questionnaire used in Study 1 to Japanese. We did
not apply back-translation because the authors’ first language was Japanese. The description of
natural disasters was modified to fit the Japanese context (i.e., focusing on earthquakes instead of
hurricanes and other disasters as in Study 1). The need for cognition was measured by the Need
for Cognition scale—Japanese edition (Kouyama & Fujihara, 1991). The other questionnaire parts
and the procedure were identical to those of Study 1.

Results and Discussion

Descriptive statistics. The experiment was conducted in May 2019. Table 4 indicates the

number and proportion of participants who read the leaflet in each condition and their pre-

attitudes (stratified by median). Participants who held positive pre-attitudes and were in the
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Table 4.
The Number and Proportion of Participants who Read the Leaflet (N = 329)

Behavior
No Yes
n (%) n (%)
Condition
Control Pre-attitudes High 14 (12.4) 99 (87.6)
Low 17 (17.9) 78 (82.1)
Descriptive norms Pre-attitudes High 4 (7.5) 49 (92.5)
Low 18 (26.5) 50 (73.5)

Note: The pre-attitudes indicating high or low stratified by the median (8.70).

descriptive norms condition showed the highest probability to take preparation behavior. More
importantly, participants who held negative pre-attitudes and were in the descriptive norms
condition showed the lowest behavior rate. Those who held negative pre-attitudes suppressed
their behavior when they were presented with descriptive norms. The median reading time for
the leaflet was 42.83 seconds.

Confirmatory analysis: model comparison between the main effects model and the
interaction effect model. As in Study 1, we constructed two logistic regression models: the
main effects model and the interaction effect model. Preparation behaviors were regressed by the
explanatory variables and covariates. Pre-attitudes and need for cognition were computed by
averaging each scale, which showed excellent internal consistency (Cronbach’s o = .91 and .88,
respectively). To test interaction effects, a likelihood-ratio test was conducted to compare the
deviance between the main effects model—that only included the main effects of descriptive
norms and the pre-attitudes and covariates—and the interaction effect model with the interaction
term between descriptive norms and pre-attitudes. Consequently, we rejected the main effects
model and supported the interaction effect model, ¥?(1) = 11.66, p = 0.001. This result confirmed

our hypothesis that the interaction term significantly affected behavior. Pre-attitudes moderated

62



the effect of descriptive norms. AIC also indicated the superiority of the interaction model. The
VIFs of the interaction effect model were less than 1.86, indicating no multicollinearity

problems. The results of the logistic regression analyses are shown in Table 5.

Iﬁte)lés%mates and the Standard Errors of the Logistic Regression Models (N = 329)
Main effects model Interaction effect model
Intercept 249 ° 259 °
(1.04) (1.07)
Risk perception 0.00 0.00
(0.01) (0.01)
Need for cognition -0.19 -0.26
(0.22) (0.23)
Sex 0.31 0.28
(0.37) (0.38)
Pre-attitudes 0.57 ™ 0.29 *
(0.13) (0.14)
Descriptive norms -0.20 0.41
(0.32) (0.42)
Pre-attitudes * Descriptive norms 091 ™
(0.29)
AlC 274.78 265.12
BIC 297.55 291.69
Log Likelihood -131.39 -125.56
Deviance 262.78 251.12

Note. The preparation behavior was regressed by the explanatory variables and covariates.
Descriptive norms and the pre-attitudes were explanatory variables. Sex, need for cognition, and
risk perception were considered covariates. The preparation behavior was coded as 0 = not read
the leaflet, 1 = read the leaflet; descriptive norm was coded as 0 = control condition, 1 =
descriptive norm condition; and sex was coded as 0 = non-female, 1 = female. Pre-attitude was
centered. AIC refers to Akaike Information Criterion and BIC refers to Bayesian Information
Criterion.
“p<.05, “p<.01,

Kk

p <.001.
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Table 6.
Effect Sizes of the Interaction Effect Model

Coefficient
(log odds Odds Risk Cohen's
ratio) 95%Cl  raio  95%Cl  ratio  95%Cl d 95% Cl
N *
Pre-Altitudes 091 [0.34,148] 249 [L41,440] 111 [L.05,1.14] 0.50 [0.19,0.82]

Descriptive norms

The log odds ratio of the interaction term was transformed to other effect sizes to further
interpretation (Table 6). These effect size were somewhat larger than the predicted effect size.
This effect size can be interpreted as a medium-sized effect. The interaction term consists of a
product of dichotomously coded descriptive norms and centered pre-attitude; therefore, the
obtained larger-than-one relative risk ratio meant that the probability of reading the leaflet
increased by 1.11 times with every one-unit increase in pre-attitudes (reflecting positive
attitudes) and decreased by 0.90 times with every one-unit decrease in pre-attitudes (reflecting
negative attitudes) in the descriptive norm condition. This direction of the obtained estimation
empirically confirmed our prediction. In sum, negative pre-attitudes induced the adverse effects
of descriptive norms.

Exploratory analyses: examining the interaction between descriptive norms and
pre-attitudes. A simple slope analysis (Aiken and West, 1991; Cohen and Cohen, 1983) was
conducted to examine the interaction.® The results of the simple slope analysis are shown in
Table 7. Descriptive norms affected behaviors in the absolutory opposite direction, along with

the values of pre-attitudes. The analysis showed that descriptive norms restrained the behavior

3 We pre-registered that we would stratify the participants by a median of pre-attitudes and perform logistic
regression repeatedly to examine the interaction effect. However, a simple slope analysis is more appropriate for our
objective than the stratification method because it allows for omnibus data analysis and does not sacrifice degrees of
freedom. We primarily reported the results of the simple slope in this article. The results of the stratified logistic
regression analysis are reported in the Appendix. The results showed non-significant but similar directed effects of
descriptive norms. Among those who held negative pre-attitudes, descriptive norms decreased the chance of taking
preparation behavior (log odds ratio < 0), whereas the opposite was true for those held positive pre-attitudes (log
odds ratio > 0).
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where the moderator pre-attitudes were negative. The significant suppression effect was
interpreted as evidence of the backfire effect. Descriptive normative messages could cause an
unintended harmful result because of pre-attitudes. By contrast, descriptive norms promoted
behavior when pre-attitudes were positive.

The results of the simple slope analysis confirmed our hypothesis. However, the
suppression was far beyond our prediction. Though we pre-registered that the promotion effect
of descriptive norms would just be nullified among those who held negative attitudes, the results
indicated that the norms even decreased the behavior. The results implied a larger pitfall than we
imagined. Not only was the desirable promotion effect of descriptive norms diminished by
negative pre-attitudes, but also the desirable behavior decreased. Further, among those who held
positive pre-attitudes, descriptive norms worked as a promoter for the preparation behavior, and

the effect size was roughly equivalent to the effect size found in Study 1.

Table 7.

The Effects of Descriptive Norms on Each Pre-Attitudes Point

Coefficient 95% ClI Risk ratio 95% ClI
Negative Pre-Attitudes -0.82 [-1.58, -0.05] 0.84 [0.63,0.99]
Positive Pre-Attitudes 1.63 [0.25, 3.01] 1.14 [1.03,1.17]

Note. Negative pre-attitudes was Mean - 1 SD of pre-attitude. Positive pre-attitudes was Mean +
1 SD of pre-attitudes. We adopted baseline risk (baseline possibility to act) as the probability of
reading the leaflet in the control condition (85%).
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We hypothesized the process of the backfire effect in that the participants who held
negative pre-attitudes selectively paid attention to the minority who did not adopt preparation
behaviors. It was predicted that this unintended focus would attenuate the promotive effects of
descriptive norms. However, the obtained interaction effect and the results of the simple slope
analysis might support our assumed hypothetical process of the backfire effect. If participants
who held negative pre-attitudes completely ignored normative information, the interaction effect
should not have emerged, and descriptive norms should have had neither a positive nor a
negative effect among these individuals. The suppression effects of the norms implied that even
the participants who held negative pre-attitudes were subject to the double meaning of the
normative messages: most adopted preparation behaviors; however, the minority did not.

Exploratory analyses: examining reading time of normative messages. Measuring
cognitive responses (Petty & Cacioppo, 1977, 1979) or eye-tracking methods to gauge whether
participants observe the minority are straightforward ways of examining information processing.
However, the recent data might be helpful to understand the mechanisms underlying the backfire
effect.

We conducted another exploratory analysis to investigate the information processing of
descriptive normative messages using the obtained data concerning the reading time of the
normative messages. We presumed reading time as the amount of effort to process normative
information. If the pre-attitudes did not relate to reading time, we would capture indirect
evidence that participants who held negative pre-attitudes reflected upon the descriptive
normative messages as the participants with positive pre-attitudes did.

One hundred twenty-one participants who were shown descriptive normative messages

during the survey were extracted for the present analysis. When we stratified the participants by
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the median of pre-attitudes (8.50), we found the following descriptive statistics about the reading
time of normative information. Among those who held negative pre-attitudes, median reading
time was 28.41 seconds. Among those who held positive pre-attitudes, median reading time was
29.10 seconds. A simple correlation between reading time and pre-attitudes was, r = .07, 95%
CI[-.11, .24], p = .46.

As in Study 1, their reading time was regressed by an explanatory variable—pre-
attitudes. Sex, need for cognition, and risk perception were entered into the model as covariates.
As in Study 1, a generalized linear model was built where the objective variable followed a
Gamma distribution and the default inverse link function was used. The analysis suggested that
pre-attitudes did not significantly affect the reading time of the normative messages, coefficient
=-0.002, 95% CI[-0.006, 0.002], p = .30. The point estimate of the pre-attitudes included zero in
the confidence interval. It is presumable that participants processed the normative messages
almost equally, regardless of their pre-attitudes.

Even though the non-significant results cannot be strong evidence to support our
assumption, they provide partial insight into information processing of descriptive norms. The
result that pre-attitudes did not strongly affect the duration time of normative information
implied that the participants who held negative pre-attitudes reflected upon the normative
messages similar to their counterparts. Allocating almost similar effort to the processing of the
normative messages regardless of pre-attitudes gives rise to a possibility of focusing on the

information of minorities among those who held negative pre-attitudes.
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General Discussion

Backfire of Descriptive Norms Caused by Attitudes

The main statistical tests of model selection were inconsistent between the studies. In
Study 1, the predicted interaction effect model was not adopted; however, the model was
affirmed in Study 2. The results of Study 1 did not support the moderation hypothesis, and the
promotive effect of descriptive norms was found regardless of participants’ pre-attitudes.
However, in Study 2, the moderation effect of pre-attitudes was obtained, and its direction was in
line with our prediction. Positive pre-attitudes enhanced the promotive effect of descriptive
norms despite that negative pre-attitudes led to the boomerang effects rather than just removing
the promotive effects. Among those who held negative pre-attitudes, preparation behavior was
suppressed by the normative messages compared to those in the control condition.

The conflicting results can be understood consistently through the exploratory analyses of
the duration of reading the normative messages. In Study 1, in which the moderation effect did
not occur, participants who held negative pre-attitudes read the normative messages for less time
than their positive pre-attitude counterparts. This implies that the participants who held negative
pre-attitudes did not examine the normative messages as much as the positive ones and
impulsively conformed to the majority. Such a shallow process of normative information might
lead to the uniform promotive effects of descriptive norms regardless of individuals’ pre-
attitudes. By contrast, the results of the exploratory analysis of Study 2 showed that pre-attitudes
did not modulate the amount of processing time of the normative messages. We estimated that
the participants who held negative pre-attitudes processed normative information relatively
carefully. This might bring participants to focus on the minorities who did not adopt the

preparation. Consequently, we conclude that descriptive norms backfire because of pre-attitudes
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under certain conditions. We have considered that the saliency of descriptive norms could serve
as a possible marginal condition, as discussed below.
Explanation of the Inconsistent Results

Admittedly, the nationality of the participants differed; however, an influence process of
descriptive norms might be a possible source of the heterogeneity. We used the same descriptive
normative message in both studies—“68.1% of the participants read the leaflet.” This proportion
was obtained from a preliminary study with U.S. participants. The actual percentage in Study 1
was 64.1%—roughly equivalent to the presented information—however, 85.1% of the Japanese
participants read the leaflet in Study 2. The effect of normative messages was thus relatively high
in Study 1 as compared to Study 2. When the U.S. participants faced the normative information,
they might have estimated their own possibility of acting as if they had read the leaflet without
the normative messages; in other words, they put themselves in the other participants’ shoes.
This possibility might be equal to or lower than the presented percentage; in fact, 51.1% of the
participants in the control condition read the leaflet without descriptive norms. Comparing their
estimation and the real information, they might assume that the normative information was
salient. By contrast, the Japanese participants might have favored reading the leaflet and
estimated that their own possibility was high. The obtained results in the control condition
supported our assumption (i.e., 85.1% of the participants decided to read). The comparison

between the estimation and the actual percentage was thus unsurprising. Consequently, the
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participants in Study 2 might think that the normative information was reasonable. We suggest
that the distinct saliency of the normative messages played a key role.*

The saliency of descriptive norms might be an additional moderator. When the saliency
was considerably high, participants processed normative information first because the features
were prominent, and they terminated further information processing. This coincides with
compulsive conformity to the majority, regardless of individuals’ attitudes. When the saliency
was low, however, people might consider, in parallel, both normative information and other traits
like their personal beliefs or attitudes.

Ando, Ohnuma, and Chang (2007) found that U.S. university students were more
sensitive to descriptive norms than Japanese students. The sensitivity difference also partially
supports our speculation. U.S. participants might be uniformly affected by the normative
messages because of their high sensitivity to descriptive norms and the relatively high saliency of
the normative messages in Study 1; however, Japanese participants may be more resistant to
descriptive norms. Previous cross-cultural examinations regarding the relationships between
group norms and social identity provide clarification on these discrepant results. Bagozzi and
Lee (2002) found that the group norm promoted behavioral intention among American
participants, but not among Korean participants. Rather, the Korean participants were influenced
by the social identification of social norms. The authors theorized that while American
participants were directly subject to social pressures, Korean participants were indirectly affected
by the effects of social pressure through their internalization of the pressure. This previous

empirical difference between individualistic and collectivistic cultures bolsters our results that

41t is assumed that individuals can infer other people’s tendency accurately. However, there can be a misperception
concerning how descriptive norms occur, especially when people become involved with an issue or interpersonal
communication about a topic is activated (for a review, Lapinski & Rimal, 2005). By contrast, in these studies, in
which we incidentally presented descriptive norms, neither feature was present. We posit that the degree of
misperception was low in the current studies; thus, participants could infer others’ behavior accurately.
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suggest that the descriptive norms directly influenced U.S. participants, but attitudes moderated
this effect in Japanese participants. Furthermore, Bergquist et al. (2019) indicated that social
norms were more influential for those living in individualistic countries than in collectivistic
countries, contrary to their initial assumption.

The difference in the circumstances surrounding the natural disaster risk might contribute
to inconsistent results between the two studies. Japan is more likely to experience natural hazards
compared to the U.S. Thus, Japanese participants might believe that Japanese citizens ought to
prepare for natural disasters. In such circumstances, Japanese participants might be likely to
assume that most other people would read the leaflet. The estimation could be somewhat higher
than we reported in the current study. Consequently, the descriptive norms appeared to moderate
and then cause the backfire.

From the social identity perspective, the internalization of norms could be another
possible explanation for the lack of the backfire effect in Study 1. Hogg and Turner (1987)
discriminated compliance without the agreement of the norms from conformity with the total
acceptance of group norms (i.e., internalization of norms; Sherif, 1961). Two of their
experiments demonstrated that conformity that occurred among those who identified with the
group. Another in their series of experiments did not report a significant interaction between
norms and social identity; however, the authors suggested that extrinsic categorization was easily
overridden by the natural categorization derived from the response feedback by other
participants. In our experimental context, the extrinsic categorization was offered by stating that
the majority of the ex-participants read the leaflet. However, the participants could easily find the
subcategories of readers and non-readers, making the natural categorization dominant. In Study

1, the participants with negative attitudes found it particularly challenging to identify with the
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majority who were prepared, but they complied without changing their attitudes. The participants
with positive attitudes, however, could identify with most other people and internalized the
normative information, which could also lead to the promotive effect of descriptive norms,
although their motivation regarding following the majority could differ between those with
negative and positive attitudes. This interpretation should be confirmed in future research that
examines post-attitudes, which could clarify if negative pre-attitudes participants only conform
to the majority, without changing their post-attitudes.

The Promotive Effects of Descriptive Norms

In line with prior research, descriptive norms promoted desirable activities. In Study 1,
we obtained medium-sized promotive effects targeting the actual behavior rather than a
behavioral intention. We posit that descriptive normative approaches can be applied to promote
disaster preparation.

In Study 2, an interaction effect between descriptive norms and pre-attitudes was
obtained, although descriptive norms did not solely affect behavior. The results also suggested
the effectiveness of descriptive normative messages among those who held positive pre-attitudes.
The obtained effect size of descriptive norms on those who held positive pre-attitudes was also
equivalent to the effects found in Study 1. We concluded that the promotive effects of the
descriptive norms was consistently found in both studies—with both U.S. and Japanese
participants—implying the universality of the results.

Practical Implications

Farrow et al. (2017) illustrated a decision tree for applications of the normative

intervention. In their research, they were concerned about the undesirable consequences of

descriptive normative information because the type of intervention was “scatter-shot” (Miller &
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Prentice, 2016). They also recommended that the approaches should set targets accurately. Our
finding—that attitudes moderated the effects of descriptive norms—elucidates a practical
application. When we conduct descriptive normative interventions to promote desirable
behaviors, it is crucial to consider individuals’ attitudes that can induce unintended outcomes.

In addition, the absolute pre-attitudes value was high in both studies, especially in Study
2. Although participants were favorable toward disaster preparation, relatively negative pre-
attitudes (although still above the midpoint) induced the adverse effects of descriptive norms.
Notably, the pitfalls of normative approaches are difficult to avoid.

The suppression effect in Study 2 was the first evidence that descriptive norms backfire
even when the majority act in a desirable way. Richter et al. (2018) found that the boomerang
effect occurred when descriptive normative message stated that less than half of others
performed the designated behavior; however, we showed that even descriptive norms in which
more than half perform the behavior can induce adverse effects.

Limitations

We measured participants’ behavior—whether they read the leaflet during the online
experiments. This measurement was selected mainly because of the feasibility of measuring
actual behavior, and because we believed that the index was sensitive to our experimental
manipulation, it worked as a metaphor of the preparation behavior. However, for the
effectiveness of practical preparation, the behaviors should link directly to the protection of
people’s lives and property. Future researchers should investigate whether descriptive norms
work as well as they did in the present studies when examining costly behaviors such as an

antiseismic reinforcement, obtaining disaster insurance, and disaster preparation education.
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Further, the present results only focused on individuals’ information-seeking behavior
concerning disaster preparation. Multifaceted research should be conducted in the future.

In the current study, we examined only one level of descriptive norms. The moderate
level of descriptive norms implied the swinging state of others and that the designated behavior
was not firmly present. Based on our results, when future researchers try to replicate this study,
stronger descriptive norms (e.g., norms from 70% or more of others) might not show the backfire
effect, as the norms seem to overwhelm other psychological factors, such as attitudes.
Conclusions

Descriptive norms backfired when participants held negative attitudes. Attitudes modified
the influence of descriptive norms in Study 2. Among those who held negative attitudes, showing
descriptive norms reduced the desirable behaviors. We assumed this result is evidence of the
backfire of a descriptive normative intervention. We believe this result is not an artifact because
the direction of the moderation effect was as predicted, and the effect size was considerable. The
exploratory analyses of the duration time of the normative messages also supported our
assumption.

In Study 2, participants’ attitudes did not affect the reading time of the normative
messages in contrast to the results of the same analysis in Study 1. Even if participants held
negative attitudes, they considered the descriptive norms and might be affected by the minority
who did not prepare for the disasters. Comparing the discrepant results might help elucidate the
underlying mechanisms behind the backfire effect. Perhaps, as we suggested, there is another
marginal condition that underlies the backfire effect. We finally conclude that descriptive norms

backfire in a certain condition, especially when descriptive norms were not strongly salient.
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Appendix

We conducted two logistic regression analyses to estimate the effects of descriptive
norms among those who held negative and positive pre-attitudes. We stratified participants on
the median of their pre-attitudes. The behavior—whether they read the leaflet—was regressed by
the experimental manipulation and the covariates. Among those who held negative pre-attitudes
(n = 163), the effect of descriptive norms was negative but non-significant, coefficient = -0.50
95% CI[-1.26, 0.25], p = .19). On the other hand, among those who held positive pre-attitudes (n
= 166), the effect of descriptive norms was positive but non-significant, coefficient = 0.54 95%
CI[-0.64, 1.72], p = .37. Both p-values were not corrected by Bonferroni adjustment. We posit
that the non-significant results were because of the sacrifice of the degrees of freedom. However,
the directions of the effect of descriptive norms were congruent with our prediction and the
simple slope analysis.
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Food and water:  Information about Emergency Fixation of house  Preparations
75.0% disasters:62.8% supplies: 54.8%  fumishings: 40.6% when outdoors:

) ) - 17.9%
Figure 1. The proportion of participants w ho read the leaflet.

Note. Attitudes are split based on their quartile values. Each bar includes participants w ho
belong the quartile class and the first bar means the most negative attitudes.
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Table 1. The estimates and the standard errors of the logistic regression models.

Main effects model Interaction effect model
Intercept 9.12 9.26
(0.61) (0.63)
Descriptive norms -0.19 -0.20
(0.26) (0.28)
Attitudes 1.19 1.25
(0.55) (0.56)
Cost -0.09 -0.09
(0.21) (0.22)
Risk perception 0.04 0.03
(0.36) (0.37)
Sex -0.09 -0.10
(0.72) (0.73)
Preparation -0.13 -0.13
(0.18) (0.19)
Interaction -0.05
(0.43)
AIC 1389.85 1387.20
Deviance 1369.86 1363.20

EERRIZF—D % %, KRR DOET E 5 HBEIOME (over-
parameterization) %t L 72 € 7 L OHEER R % Table 1 IT/R 3 (T &AM
RS 2720, YIHHET LV OfiRE X OE 7OV OB LA IRl L
72) o HEEICIZIR D Imed Xy r—P %, ROEIT I texreg Xy 7 — P %
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1 9 Food and about Emergency when

. o, disasters: supplies: outdoors:
water: 75.0% 02 8% 54.8% 17 9%

Fixation of
house
furnishings:
40.6%

Figure 2. Interaction effects at each preparation
behaviors.
Note. Error bars are 95% Cls (one sided).
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Figure 3. Interaction effects at the
evacuation behavior among six levels of
descriptive norms.

Note. Error bars are 95% Cls (one sided).

AR O BRI & Rk OHEE T A 2L L, bWHEIOKIED Lic o
VAT 4 v 7A@kt & Ei L 72, Figure3 12 620 8v Y 2T 4 v 7 [All@5HT
DiGERG O N AAFRSROHEEME % KR L 72 (£ 7 Vv OHEE B IX AT ICE
HWL7) o P ORAFRMESE S Nz, SCaliyARE O KHED
66.4% DL EDHTHo7=b DD, Rl 5% FEHIXHEIZbTHicEr zEAT
Wiz, THNUNOIZHAERMRIFHEHNICHE TR o 72,

ARHIRIEE D K HEDS 66.4% D5 & DIZHAEMMIROWNE ZKEE S 2 720 ICH
FER T 2 EfE L 72 & 2 5, REEEDSEIE B 7o h il CRUIR R ALEL %2 3R L 7285
HBDV RO 95%EMXE O FRIZ 1 28T, oMk cldsddrysl
HOPRATEI R WIHIT 2 2 L MR I Nize — T, BEIEENTH > T
b, FLBRAHEE S TEI R T 2T AR O kD o 7z,

g
BELERNREOREFAMREZEREI S LOEEN
MERERY AT <1, FCbRyBE & R DX HERMIR 2 &L T A0, %%
WET VLR L 725G ICERIREN S 2 L BERI N, Lad, XTA—X
DTN T 2 HETREOUGE DR L HFMERKED, RAEHHEZ G €T

97



VOB EZFREL T, 200 DRAINRERD? S, SRAEIKITEI L %
FR 7 SRR 1 D W TRET L 72356y, RBEEIC X 2 Sl Bl o R % &
L7232 B L WGEDDH 2 AlReESHER I N, 272 L, KRAFRHMEDOKR
FIETMEY b/NE L, ZHFRNR B SATE) % 3H S 2 B /N &
Botze ZNTH, T—XLETADHCEIVDOLIDBEALLD, ET NV
DTHD X X OB 5D, BikiTiofeterr e LT, SCdiHEOw)
REeBEPTET 20 LTIV E VL5,
SREREH B K ITEN 2 IHI T B35S

at L7z s MO KATHI D 5 5, KEDOREIE (40.6%DH LK) IZ2OnWTD
BT HGE Y OFRREDH B, HiKATENCREN R EEZ R L T» 2856
I, RLBRIREI 2R T 5 L BRI RITEIZIIRILCL £ 9 2 &R I NI,
L L, o 4 KEEDHSEATHNIC O WTIE, FHIZNAZHERMEREIZA SR

ol

ol
MRS TE 2@ E L, 2 DoEBDE K VRRHEREL & L CH W2

SRoAER, SCRRIHEI T SATE 2 WIS 2 WA - EH L THA LN LT v
A\, 72, FEDOKEICEWTOATHISNAZWRE L LN S DD,
Z DRFE DR SEATEN & R E D /K HE D R b A HLHT I FEAR A 22 MR E S B B & b
A7\, 72721, Richteretal. (2018) &, FHUTL2»EE L WTEI% & 5T
VB AT & W) FELRREL ST NRIC O %A 5 LEE L TE D, SR
R CNLFARCTH o2 R TE 5, LAL, oI/ RELER
LEGEICHRBE 2D Th i, Himlh —EHEIERS bhkxn,

BEHEG AT IC B 2 M RRICOWTIE, WL 2O FEOHETHELIEEK DY
BCRERE LT3 2 & ZFIH L CELR AR E O K HE D& W 25N R 1T XIT

WELRMGT L7z, COBRBNASIICENTY, 6 /KEDTRIIHED 5 b,

66.4% D I R DA IC D AWM E U7z, Z DskH#ElX, Ozaki and Nakayachi
(2020) THIV» b 7z 68.2% DL HYHIHI L JTAL T3 2 &2 b, Ml 5 <
I b ARvKHET, BEEIC X 2RI BEI O A A L B LRI NG,

[V[V

98



40.6% & 66.4% DR AIR L7 Z L BSWRIR AR ER C Lz & v ) #ER
X, 2o DKEED, FHARHRE ORI LER, TabbIETEIE L > T
W WE R EREFET S, LI fllHEEzCT VLR LERTE
%o X UM LA E O KHE TR, EE L WTEIZ & o T AIcE R
HbEsDRELVERDLNED, ho T REORBIHEEIR, Zo
MEZIEZ 2HEEZE D200 d Ltz

HRREBICL D F v P 2RRETIROEER

R DKHED B RE DIRR B HENRIC R 5 T LRI N2 L iF, ik
HEIDJCHICH L CHEBICR I REZ DR E 525, Lard, O
RB—HLTAHALN=DITTIERL, A ICHENZRGAS T 2
AR TH o7 &1, WIROFHE@EIESK N & 2RRT 5 —J7C, FEF
PRI REE X 2 Pl E ¢ 2, TEIERLEE L HERNTEI 2 REET 5
7D ICEBHRE LG CTH B Z L 1T L AL TEH D (Bergquist et al., 2019;
Farrow et al., 2007) , & B DR T b FLibiIBIEI 385 KT8 2 fRET 5 C
ERbho TS (KK - JL#H, 2007; Ozaki and Nakayachi, 2020) , L2>L, K
WE9E CIXEIR R E O IEERI R A H LT, 2 2 o THISATEN 2 303~ 2 55
DAPBHONTz, TDT Ehb, FBHEEICIE, REMRZT TR, T
LItk Al D $ 2, LW HmToERRILEICR S LBbNR2,

— &I, v VBRI DT & v o 2 BEE R A A e T SRR 23
EWHELRGETH L LRI N TS (Benartzietal., 2017) . 72, HAD
PIEERICENTYH, thall#iz2MH L TRk o TEi 2 REL X5 & &
LA DBREIN TS (RIT, 2019) . Rl OEHTE) 2 R RIIL, K
WD R &3 2 5B 2 EMINEE L 138725 H DD, FLdrIRHHIC X -
TEFZLWITHOARMEETE 2, LWL IBEECRERIMLELLEZ LN

O

o

EESIVEAAZORE
RIS S ATEI O AR Z FRIL CTE 0, BBED X 5 W 2B TENIC
PSS E D TR I iz, —77C, VAZEAP 2R PG wo 2@

¢

99



IR DWW, fTEI~DE I Ab N h o7z, —JF, FLibiyHHEi oA
IR EREL DR EHIICH B T 2> o 7245 3 13 Ozaki and Nakayachi (2020) & [Al—T»
o7z, RURAVRGIIC X 2 F—ma@ERN R IZ, HARAZNRE LGEICAT
I VRT3,

— NDOZNE D b EBOV SATE 2 HIE T 2 BUREOFH 2 ic L v, [HEIE
MRTEHHATE R WKRE REAZZHEECTE 2, ZOMAERR, AUFE TR
o 2 EEF & IR I, b 2 PRATEIZ L DT VIO TOfEA
7L Bl D, ARFFENLEBZIEL Tukniz®, ZOfil AT H
KT 2089 2 IIARHTD 203, PikITEIOERS LT L, 7—X
EdbRINnNZEnz 3,

B KB AN DR

AUIFHINTI, A v £ — Y OWNEDBEMEA 55 75 & OANEY) 723577
EERRWEBEI, DHEIY T2 XY RICX o T, SERD 2 o TITE %2 ]
THZLHHbNTWS (Brehm, 1966) ., EFRTHR L7285 MEICh & D<K i
WEHE , BRIk 5N TwE vy 7Ly FEETE & OBEATI G20
AT 2 ENESFERE 20, TEZEBIEL XS L LTWw3 &w ) ERMERE
ML 722 & 28, {TEIOARHEREZITL NP 2rReE0rd 5, 7720, KR
THWOW-RRB#E L, EELLTL, »oFREDEVEROE LFEICDH &
DLDDTH o7z, DO fREVeME DB Z T\ 5 & 2TE) DI
DML AR H 5 & TS, ERREEIZ W72 AT v o 2 S HEEIC
BHRZZE R B,

FUER AR 23 B AT EIC MU T 3R 2 Wit L 72 KK - IR (2007) 1%, BfisK
T LT Y X7 LETEIZ, BMMIC) X7 2 HET ¢ X5 &3 2 HEE
MO 7m w2 l, R R 7 2HFAEL L9 T2 RIUKFR D 7' v 2 2

L, SORAIHEI SRR AR 7 e e R TEEE - R IC R R KT T C
LRSI LTz, 2 LT, sldWHELA [ S thE S EITHZ & > T
] TERERTAGE, KEVARIO0ZEFEEmD LT LITLoT, BT
B Mdl X 5 2 AREME 2R L 72, HARDMEANI KA+ Cdh 2 BURT

\\\
IE

100



1%, FCARHRREIDSPG AT 2 063 2 T HICHERE L e\ & v ) BRER H
%,

¥ 7z, FUAMHIE O ELRR L, HFEOESFRN A LE T, MAFEE
7L L D DM CTH 2 2 L BICHLEOFEREE 72D 5 %, Bagozzi and Lee
(2002) X, BikoRTldewvd oo, AAEERNET AV AT 5 5d
A RLEL D SR I ZATENIC B 2 o B % S 3 —77 ¢, B FE=A A iEE A
LCld, FLRfHEi A TENCE 2 KIS 7-01cid, ZoHlEsNEE s
WERDH B LR L Tn5, iz M2 EICiE, b EE DR
TEICEREZE L LT3 & v BB conidn A, HH ESTH 5,
L2 L, ERICEHRFEONILCANIFTR TR Z I N/ X5 RBEEEIC X 2 %
MR L Vo7 X0 EHERBRZ IR L W IRY, @YUM ABTE v &
RIS,

R EEE

AWEFEI, FCRRIRIE B SKATENIC KT TR L\ 5 —JT [ DR ELEFEIC D
WTHRET L2 2 L ICRAD S 2, HADITEIHESHE 2T 2 8% &9
T RT ) IRt 23, EEROL L L WK BEOER D7D Ic b TH B L&
ZAbivd,

AW CHIE T N =578, v o4 vEBRT o v 7Ly L EIBETE)
ICRESINT WS, TOX D RfTEIZEE Lz01F, FEEREH EoETAHE
T, Ozaki and Nakayachi (2020) & DLERAA[REICZ: 5 Z &, 7z, T TP
FEBELTCOESMECS Ny 7Ly P 2HET2HKRITFEET2EE2ON0
2720, TRTCOBINMED»LDOEWR LT —2NELRRIAD L L XAHHTH -
7zo L22L, HLETHEDERNETHZHEL T2 ERnd, K
oM RAEEREOHKITENICH CiI® 2 2 L IFHLw, ZhTd, —A
Bz ) OMERRIIFH T2 0BRETHY, ~EOBEMEI-> CHisiTH% &
5, LWOH RIS 270, ViIKTHOMRII —EDHFLERH L LEL LN
%,

101



SEE
AWFZE 1% ISPS BHiFE: 16H03729 D B % 32 1 72,

SE XM

Ando, K., Ohnuma, S., and Chang, E. C. (2007) Comparing normative influences as
determinants of environmentally conscious behaviours between the USA and
Japan. Asian Journal of Social Psychology, 10(3), 171 - 178. DOI: 10.1111/j.1467-
839X.2007.00223.x

Bagozzi, R. P. and Lee, K.-H. (2002) Multiple Routes for Social Influence: The Role of
Compliance, Internalization, and Social Identity. Social Psychology Quarterly,
65(3), 226-247. DOI: 10.2307/3090121

Benartzi, S., Beshears, J., Milkman, K. L., Sunstein, C. R., Thaler, R. H., Shankar, M.,
... Galing, S. (2017) Should governments invest more in nudging? Psychological
Science, 28(8), 1041 - 1055. DOI: 10.1177/0956797617702501

Bergquist, M., Nilsson, A., and Schultz, W. P. (2019) A meta-analysis of field-
experiments using social norms to promote pro-environmental behaviors. Global
Environmental Change, 59, 101941. DOI: 10.1016/j.gloenvcha.2019.101941

Brehm, J. W. (1966) A theory of psychological reactance. Academic Press.

Bubeck, P., Botzen, W. J. W., and Aerts, J. C. J. H. (2012) A review of risk perceptions
and other factors that influence flood mitigation behavior. Risk Analysis, 32(9),
1481 - 1495. DOI: 10.1111/1.1539-6924.2011.01783.x

Cialdini, R. B., Reno, R. R., and Kallgren, C. A. (1990) A focus theory of normative
conduct: Recycling the concept of norms to reduce littering in public places.
Journal of Personality and Social Psychology, 58(6), 1015 - 1026. DOI:
10.1037//0022-3514.58.6.1015

Cialdini, R. B. and Trost, M. R. (1998) Social influence: Social norms, conformity and
compliance. In D. T. Gilbert, S. T. Fiske, and Gardner. Lindzey (Eds.), The
handbook of social psychology, Vols. 1 and 2 (4th ed., pp. 151-192). McGraw-Hill.

102



Duval, T. S. and Mulilis, J. P. (1999) A Person-Relative-to-Event (PrE) approach to
negative threat appeals and earthquake preparedness: A field study. Journal of
Applied Social Psychology, 29(3), 495 - 516. DOI: 10.1111/j.1559-
1816.1999.tb01398.x

Farrow, K., Grolleau, G., and Ibanez, L. (2017) Social norms and pro-environmental
behavior: A review of the evidence. Ecological Economics, 140, 1-13. DOI:
10.1016/j.ecolecon.2017.04.017

Kreft, I. and de Leeuw, J. (1998) Introducing Multilevel Modeling. Sage.

Lapinski, M. K. and Rimal, R. N. (2005) An explication of social norms.
Communication Theory, 15(2), 127 - 147. DOI: 10.1111/.1468-
2885.2005.tb00329.x

Levac, J., Toal-Sullivan, D., and O’Sullivan, T. L. (2012) Household emergency
preparedness: A literature review. Journal of Community Health, 37(3), 725 - 733.
DOI: 10.1007/s10900-011-9488-x

Lewis, M. A., Neighbors, C., Oster-Aaland, L., Kirkeby, B. S., and Larimer, M. E.
(2007) Indicated prevention for incoming freshmen: Personalized normative
feedback and high-risk drinking. Addictive Behaviors, 32(11), 2495 - 2508. DOI:
10.1016/j.addbeh.2007.06.019

Lindell, M. K. and Perry, R. W. (2012) The protective action decision model:
Theoretical modifications and additional evidence. Risk Analysis, 32(4), 616 - 632.
DOI: 10.1111/j.1539-6924.2011.01647.x

Lo, A. Y. (2013) The role of social norms in climate adaptation: Mediating risk
perception and flood insurance purchase. Global Environmental Change, 23(5),
1249 - 1257. DOI: 10.1016/j.gloenvcha.2013.07.019

AR, mREERE], MEH=FF (2008) SKEEP; K & M K O ITEIEX D KIE
BT B T9E, b OHEEENTSE, 23(3), 209 - 220.

Neighbors, C., Jensen, M., Tidwell, J., Walter, T., Fossos, N., and Lewis, M. A. (2011)

Social-norms interventions for light and nondrinking students. Group Processes &

103



Intergroup Relations, 14(5), 651 - 669. DOI: 10.1177/1368430210398014

Nickerson, R. S. (1998) Confirmation bias: A ubiquitous phenomenon in many guises.
Review of General Psychology, 2(2), 175 - 220. DOI: 10.1037%2F1089-
2680.2.2.175

Nyborg, K., Anderies, J. M., Dannenberg, A., Lindahl, T., Schill, C., Schliiter, M., ... de
Zeeuw, A. (2016) Social norms as solutions. Science, 354(6308), 42 - 43. DOI:
10.1126/science.aaf8317

KRATCHE (2019) ITEMREFAFDMETT, AiBE.

KKER], JLWEsERE (2007) BARKE D Y 2 7 BETE)IC B 1 2 RIUKF AL
ELEEERERED 2E S m v R, ALY, 23(2), 140 - 151

Onuma, H., Shin, K. J., and Managi, S. (2017) Household preparedness for natural
disasters: Impact of disaster experience and implications for future disaster risks in
Japan. International Journal of Disaster Risk Reduction, 21, 148 - 158. DOI:
10.1016/}.ijdrr.2016.11.004

Flrth, ARN—t (2015) bR & it & oM AER A3 HIER PG AT E I
JAF 3502, tha 0 igE, 30(3), 175-182. DOI:
10.14966/jssp.30.3_175

Ozaki, T. and Nakayachi, K. (2020) When descriptive norms backfire: Attitudes induce
undesirable consequences during disaster preparation. Analyses of Social Issues
and Public Policy. DOI: 10.1111/asap.12195

Paton, D. (2003) Disaster preparedness: A social-cognitive perspective. Disaster
Prevention and Management, 12(3), 210 - 216. DOI: 10.1108/09653560310480686

Plows, S. E., Smith, F. D., Smith, J. R., Chapman, C. M., La Macchia, S. T., and Louis,
W. R. (2017) Healthy eating: A beneficial role for perceived norm conflict?
Journal of Applied Social Psychology, 47(6), 295 - 304. DOI: 10.1111/jasp.12430

Richter, 1., Thagersen, J., and Klockner, C. (2018) A social norms intervention going
wrong: Boomerang effects from descriptive norms information. Sustainability,

10(8), 28 - 48. DOI: 10.3390/su10082848

104



Rogers, R. W. (1975) A protection motivation theory of fear appeals and attitude
change. The Journal of Psychology, 91, 93 - 114.

Rogers, R. W. (1983) Cognitive and physiological processes in fear appeals and attitude
change: A revised theory of protection motivation. In J. T. Cacioppo and R. E.
Petty (Eds.), Social Psychophysiology: A Sourcebook (pp. 153 - 177). Guilford
Press.

Schultz, P. W., Nolan, J. M., Cialdini, R. B., Goldstein, N. J., and Griskevicius, V.
(2007) The constructive, destructive, and reconstructive power of social norms.
Psychological Science, 18(5), 429 - 434. DOI: 10.1111/j.1467-9280.2007.01917.x

Sheeran, P., Abraham, C., and Orbell, S. (1999) Psychosocial correlates of heterosexual
condom use: A meta-analysis. Psychological Bulletin, 125(1), 90 - 132. DOI:
10.1037/0033-2909.125.1.90

Solberg, C., Rossetto, T., and Joffe, H. (2010) The social psychology of seismic hazard
adjustment: Re-evaluating the international literature. Natural Hazards and Earth
System Science, 10(8), 1663 - 1677. DOI: 10.5194/nhess-10-1663-2010

Stok, F. M., De Ridder, D. T. D., De Vet, E., and De Wit, J. B. F. (2014) Don’t tell me
what | should do, but what others do: The influence of descriptive and injunctive
peer norms on fruit consumption in adolescents. British Journal of Health
Psychology, 19(1), 52 - 64. DOI: 10.1111/bjhp.12030

Thaler, R. H. and Sunstein, C. R. (2008) Nudge: Improving decisions about health,
wealth, and happiness. Yale University Press.

(47— R H, ¥V A7 4 —V, C.R, HEEZE GN) (2009) FERITHIFEFH:
e, &, EE~ DR ER. HEE BP).

Wachinger, G., Renn, O., Begg, C., and Kuhlicke, C. (2013) The risk perception
paradox: Implications for governance and communication of natural hazards. Risk
Analysis, 33(6), 1049 - 1065. DOI: 10.1111/j.1539-6924.2012.01942.x

HLFREE . (1998) [EHHOME. B K F RS,

105



1 &%
BN S MO ET IV EBIERE

Pl T v e LT, 2E s X OPRATE) ORI D WwC, Y1k & Rl R,
REfE. RAFROMEEZ OLBMREZHIE L 72, KAFRET VOSINH DL RINR
iZonTiE, VIR oKEMR & FCHE O E DL BR OB OMHBIA = < (r
=.82) . over-parameterization 23580 bz, TDOZ L F, BEMBEDOXT A —XIC
HMEBDORD DN L ZERLTEY, ET AV 2REI 5010, slbIHEE D
HE OLEBNEEHIRL7Z, L2L, CoGAaTHEREEOMBENKA L LT
ol 2® (r>|93) . RAFHOEZ OZEMELHIFRL-E A, BEME
MIOMHBIFFACZ 2HMHICINE o 72 BMEOYI R EBEDOMHZ: r=-60) ,
7z, BikfrEoEo LB R ICOVTH, Yk & RAFHADHE 0L ER)RM D
MBS (r=-.86) . CAYBHEIOME X L BB O Z OB (r=.75) . BEOMHZ LT
HEOMEE OB Ao 72 (r=-70) o % T T, KHIFROBL A HAERE
CHsbZ o, BETHOEEOUIR, BEOHEZ OREMHRZRELZ, L
L. 2O5EEOERMRB OB MDD TEH 272720 (r=1.00) . ZENEDI>
oKL, EEBOHMNZER L., iCBHHEIOMEHE OZBMEZRE L. &k
ETNANEMEEL -, mEET AT, SMFEOYIR LEBEOM X 0L EME. Bk
TTEIOMEMEIC X 2 XAEHOMHE ORERPIRE S N T, THROAZET
ETNMCOWTH, RAFHOMEE 2R TRAMEHET VL FERROZ RN R % 5%
E L7z,

IHE 7L DHEEE % Table A ISR L7z, HRA&ET AL HIL T ZHMEHR)
RoMEEMBARICKE 2Z2id7m v, ok, #IHE TV ClIEELRIHE DSR2 T
BEEET 2 & I BEIEMRELA LN TS, L L, ZOUPREERET
X, AIC 2RAE&ET L X 0 3 E <. over-parameterization D 7z & IZE A D [\ EICE

BLTWhEWEBMBOWMEMERL WIIELRETAL LW Z N TE 5,

106



Table A. The estimates and the standard errors of the logistic regression models (initial models).

Main effects model Interaction effect model
Intercept 9.64 8.84
(0.91) (0.84)
Descriptive norms 0.15 4.40
(1.22) (1.84)
Attitudes 0.98 1.37
(0.59) (0.78)
Cost -0.18 -0.30
(0.25) (0.25)
Risk perception -0.10 -0.19
(0.39) (0.36)
Sex -0.19 -0.38
(0.76) (0.72)
Preparation -0.16 -0.26
(0.21) (0.23)
Interaction -0.00
(1.37)
AIC 1392.61 1404.78
Deviance 1354.62 1348.78
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Table B. The estimates and the standard errors of the logistic regression models.

Information Fixation of  Preparations
\va%(t)gr? nd about Eungggge?cy house Wher)n
75.0% disasters:62. 54 8% furnishings:  outdoors:
8% 40.6% 17.9%
Intercept 10.04 11.11 10.39 12.07 8.36
(1.66) (1.84) (1.48) (2.19) (1.37)
Descriptive norms -1.14 -0.27 -0.38 -0.17 0.46
(0.58) (0.57) (0.58) (0.74) (0.55)
Attitudes 2.47 1.85 1.93 2.66 2.61
(0.57) (0.54) 0.47) (0.74) (0.58)
Cost 0.08 -0.11 -0.47 -0.45 -0.33
(0.34) (0.30) (0.32) (0.412) (0.31)
Risk perception 0.41 -0.11 0.32 0.11 -0.19
(0.28) (0.29) (0.29) (0.36) (0.29)
Sex 0.68 0.15 -1.00 -0.63 0.31
(0.59) (0.61) (0.61) (0.68) (0.55)
Preparation -0.44 0.23 0.46 -1.14 -0.31
(0.34) (0.31) (0.31) (0.37) (0.33)
Individual differences  1.07 1.25 1.01 1.35 1.01
0.17) (0.20) (0.13) (0.24) (0.15)
Interaction -0.52 -0.99 -0.73 1.74 -0.65
(0.59) (0.61) (0.57) (0.89) (0.57)
AIC 111.48 107.71 121.88 88.30 117.94
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Figure A. The proportion of participants who read
the leaflet about evacuation.
Note. Attitudes are rounded by their quartile values.
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Table C. The estimates and the standard errors of the logistic regression models about the evacuation behavior.

75.3% 66.4% 58.6% 43.6% 31.1% 10.5%

Intercept 11.15 13.03 25.65 14.14 5.95 7.14
(3.67) (5.70) (14.23) (5.61) (1.52) (1.73)
Descriptive norms -0.38 -4.39 -2.10 1.08 -0.95 -2.36
(1.06) (2.06) (1.81) (1.45) (0.88) (1.17)
Attitudes 1.94 2.17 3.56 2.65 1.47 1.46
(0.71) (0.86) (1.79) (1.13) (0.60) (0.56)
Cost -1.39 -1.35 -3.21 -1.38 0.04 -0.61
(0.73) (0.78) (2.35) (0.97) (0.45) (0.51)
Risk perception -0.72 -0.91 -0.27 -0.18 0.70 -0.17
(0.64) (0.77) (0.80) (0.84) (0.45) (0.61)
Sex -1.11 -1.59 -4.12 -2.26 0.70 -0.71
(1.01) (1.40) (2.73) (1.60) (0.88) (0.91)
Preparation -1.16 -1.30 -3.15 -2.39 -0.34 -0.68
(0.73) (0.72) (2.05) (1.17) (0.49) (0.51)
Individual differences 131 1.54 2.90 1.63 0.72 0.83
(0.43) (0.65) (1.59) (0.64) (0.16) (0.18)
Interaction 0.50 2.90 1.62 -1.55 0.52 -1.42
(1.07) (1.85) (4.82) (1.35) (0.64) (1.03)
AIC 50.85 45.78 33.49 41.14 63.53 59.16
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