7

Development of a Climate Change Action Scale and
Investigation of Its Reliability and Validity

Matsumoto, Yasuo

Keywords: climate change action, scale, reliability, validity

Abstract

In examining residents’ efforts to combat climate change, it is
necessary to cover not only mitigation actions to reduce greenhouse gas
emissions but also a wide range of other actions, including adaptation
actions to prepare for the effects of climate change. However, the
reliability and validity of conventional scales for measuring climate
change actions have not been sufficiently examined. For this reason, this
study developed a scale to measure climate change actions that include
two aspects of residents climate change mitigation and adaptation
behaviors and tested its reliability and wvalidity. For this purpose, an
internet survey was conducted among 3,000 male and female registered
monitors of a research company, aged between 20 to 79, living in
Kanagawa Prefecture. Based on the data obtained, ceiling and floor
effects were examined by means and standard deviations for each item,
and items were carefully selected. Next, an exploratory factor analysis, a
factor analysis using the principal factor method (promax rotation), was
conducted to extract two factors, “long-term/social response” and “short-
term/personal response,” and to reconstruct the items. Additionally, the
reliability and validity of the scale were examined for the obtained scale.

For reliability, Cronbach’s alpha coefficient was used to examine
internal consistency. The results showed that both the factors had high
internal consistency, which we believe supports the reliability of this
scale. Regarding validity, the factor loadings of the items that comprised
the two factors found in the exploratory factor analysis were both
greater than 0.5, indicating that factor validity was ensured. Furthermore,
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a confirmatory factor analysis was conducted on the factor structure
model that assumed a correlation between these two factors, and
construct validity was examined. As a result, the goodness-of-fit indices
of the factor structure model both met the criteria, supporting the
construct validity. Finally, we examined whether there were differences
in subscale scores due to differences in basic attributes. As a result, we
found that both subscales generally showed the associations noted in
existing studies, indicating criterion-relevant validity.
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it 1500 50.0
RIEFE NP - BEFPR 808 26.9
HEE - BE - EX 671 224
4 FEFIKE 1320 44.0
KR 178 59
T Dt 23 0.8
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X8 1 0.50 0.52 0.41 0.37 0.42 0.38
1 0.47 0.49 0.39 0.35 0.40 0.36
X9 1 0.59 0.37 0.32 0.38 0.33
1 0.54 0.32 0.25 0.33 0.28
X10 1 0.53 0.53 0.55 0.57
1 0.52 0.52 0.54 0.56
X11 1 0.55 0.50 0.48
1 0.55 0.49 0.48
X13 1 0.60 0.61
1 0.60 0.61
X14 1 0.68
1 0.68
X16 1
1

LB : Pearson®DHRBAREMR. B : SpearmanDiERIRALR
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3-3 BERERWAFHH

RIMREB T 70 THEIBOSN/Z5HEB 2B L2 1LHBIZOW
T, ERFE. T~y 7 ARSAER & B RBEHE T 2170, BT
ZLHEDDH 5 S DICHEREIT o720 TR, BEAMES 1 EE RS
RTFHaB#IRT 27 A P —RRERVPCEAFEOEENRORNE L RLEFD
LOFMECERTHET LA — &Kl S 2/ F 2t L7z, BB,
INB2HWTIC & B RREEG I 6324%, T OM BRI 0594 T
Ho7z,

R OBRAAER L LT, 787 — VAT % K5 18T WTFROEHE
ORTEMED 05 % Lo Twa 720, & TOHHEZHRHTLII L L L
7o M SN HWF D) b, BIRFIE, AXWFISITETH 5 X13
(A bR FHHEO D 2 WESHE L 2T 5 1) X14 ([#ERIERREL
WZOoWT, RAREELXFET 5 1) X16 ([EEEIZB VT, HEKIREL
XSRS R ) 2 BUE R BB ST 2 1) 12, REIRRISATE T
% X10 ([ HERIBBZ AL S ICH) AT AE OB MR — © A &80 L CHE

£5 RF/NE—75ERFREERBFRE

BEE EF4% (Cronbach’s a f&%0) BEFamE
&5 HE EF1 HF2
EF1 RH - #2005 (0 =0.864)

X10 #ECREERICRY MO EEDERCY—EXEBELTHAT S 0.853 -0.163
X11 BEBOEEICED. FLEMBEEZEHD) T+—LETS 0.851 -0.126
X13 ZEERFHHBOLLGVENEHEZNT S 0.807| -0.038
X14 #ECGRERIEICOVT., RAPRIELRIET D 0.663 0.004
X16 BE(CENT, HERE LM FEICHBRNABE CBHEEICIRES D 0578 0.294
EF2 &8 - EAMRE (¢ =0.852)

X1 BEOERELGLICLY. AEBEORTRELEYICEET D -0.228 0.829
X2 CEHGHL, REOAVEY bERCGEISEY, BRUHBRBEEIRT 2 -0.231 0.805
X9 AEE. T72r ., BRBELEOREUREWATIEEIC, HTXUREWAT 0.131 0.652
X6 NHF—FTyTITLYKEDRFROBHZEL L L EMIHRT D 0.243 0.558
X7 SBRZEBICLLIEEOCZTORKICETIEREAFTS 0.292 0.558
X8 KEOLIHUEOHEMKEERL T, EEOBIGERS 0.293 0.500

B EER R 3 0.594
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AT 5] X1 (EEOEEICHED, F2EWALEZED LY 7+
—A%E(TH]) EMAZS5HEHETHEEING, 20k, HF1RTFZ (R
- HamRn] Lamsa L.

F7o. B2HTIE, BAATE) - BIEERWIE Th % X1 ([HESLEAAE
ZEWZEY, WEEORERELZEYICERT L)) X2 [ZFD%H
JI. XBOa >ty baKHEI2E0), BXHEERZHIHT A1) 12,
WIGATE) - BIEHIE TH 5 X6 ([NF— Fv v T2 X ) KREDOfERES
WERERERE 72 &R HATNCHERE T 5 1) X7 ([RBEEHIC X 25082 0K
BT 2 EHRE AT T 5], X8 ([KERCEDKEOMEILAKZEEL T,
FEPWS L ER]D ., SHICRMINAIETH S X9 (WEE, =73,
HHHZR R COREHRGZEATL L X0, A ABRE2EBAT L)) =
A6 HATHEK I NG, 209 b, X9 ITEAEEROHNEZ &0 5
HAENBRATENC D ALED T b b &2, 62 WTF% [ - ALK
oS R 7= 2 B

NG 2200RTFOEEMEMRE (Cronbach @ o /2%ED) &, [EH] - 4
S ] T0864, [H - A ] T0852 & Wb @ INm
BEMUNRO LN, RREOFEMES SN LEZONL, B, T
MREZHERTL2EHEO) bninh LIHHZHIRL72SE60 a R 2 HE
ML7EZAh, TR - Hamxic] Tl 0.826~0853, 4 - i ARk
JE1 TIX0816~0842 & WINL T RNTOIHE 2 HFATZED o RE % #8
ABHTEE DT

3-4 FERBHRAFOH
AREOHNTZLELERT L2720, BENHTHMTROLN: [E

B akaryehis) & DA - ARG ] ORIZARRE & ARGE L 72 R
ETWVIZOWTHERIKRF oM 2o 720 ETVEROBEE L LT,
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GFI B UF CFI O #AUELHE A 090 LL . RMSEA O#RIRIEREZ 0,08 LT (2
BTz

AT OFER. KT 7V O & FETRIEIE ¢ (38, N=3000) =713.30
(p < 001). GFI=0958. CFI=0.959. RMSEA=0077 T& ). 7 1 M
SETIEETVEFH SN, OB EREIRIZEIEZ N Eh oz L
Twie (M1)o ZBRFEOMEDSENZ Eb, 1 RTFHEEREL 7
GHDEDLE TV, EFIVH THEARELZ L7z, Zof%R, 1 R
WARMGE L 727V oA ERIE X, (39, N=3000) =2209.85 (p <
001). GFI=0851, CFI=0.869. RMSEA=0.136 T& - 720 \»$ 1 b 2
TREEDET VDT ) WA EELE - 72720 RiFFE T 2 R HEED
ETNVERMALZ (£6),

K1 SURRESXSHRITHREOERBHERFAT CRFETIN)
0.72

52H - ARG

-

R - HEHIHIG

*&&?K&F

074 —075-0.15 810,
X16 || X14 || X13 || X11 || X10 X9 X2 X1 X7 X8 X6
!! !M/!!!j/

®6 EAFEEETIOBSE
X2 GFI CFI RM SEA
2EAFETIV 713.3 *x 0.958 0.959 0.077
1TRFETIL 2209.85 *x 0.851 0.869 0.136
%% 1 p<0.01

N
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3-5 EEMERYUM

AR O FEAERT W L% 2 MERR T A 720, BEAITZE TR S ST
W B RBE ORI (. TER. BSHBAR. R, R &
DEEIZOWTHET L7ze SO0, 2O00OREIZET A2HHOFHEE
BiLL, ZNZENOTMRERESE Lz SOFMREREIZOWT, 4§

5 (20~30 1. 40~50 . 60~70 XD 3[X5) . MRl (B & Lo 2
X45) . WEUAREAR (BEMS. U5, ZE51 - #ERlo 3 [X45) . BmAEE (FHbR
—FET, bR~ rvay, BRE-FRET BERESEED4KXT).
AP (BB FE 16 FRM. 16 FLLED 2K5) ICX D EFD L 0%
BHET 2720, tHsE (MR, RiiE) &2 \vix— ol ES i (6
o, WSIHBIAR, EAIERE) mATo7c (KT #£8),

®R7 THRELMBABMEORE (t1R7%E)

THRRE ] RARPE
AERHIRE - AFEFIKE -
Bt =ik t fiE RERRLS Kb t fiE
RE - BN 2.463 2578 -3.397 2.464 2.581 -3.440
o SD 0.932 0.923 0.926 0.929
= - EAR M 3.336 3.612 -8.960 3.411 3.546 —4.348 ¢
e SD 0.876 0814 0.875 0.823

M : FEigfiE, SD : 4B#RE, **: p<0.01

COREE, WHITIE. FRREATSOWTNS Al BEMEL Y b B
BEIZE P70 T2, BEEETIE, THRESEEOVLTRD 4 £H1K

CREBESENDIE ) QB ElEEICE, o (R

—J IR ES A O, 2 DO T RMRERTOVTRL o
FRRPED SN, LEIEOME, 60 - 70 RO E#EE 1L, 40 - 50 Lo
HAERER 20 1% - 30 ROEFERE L) &, 40 - 50 R H4FRE 1% 20 1% - 30 1%,
DFEFERB LN S, HAPEEIIE o720 FERIZ, 2 OO TR REER R
WIS IR O BRI EATED S, LEIEOMGE, BEMSRIES) - B
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AAREL ) BBEPEBEICE P 272, E6I12, 20D TRREREOW
TN EEREO TR RERD S, LEILBOME, [EH - oy
B Tk, HFERFRTHFLR~ Y Y a VR EEEAEEI VL. b
FYrvayvidEREAETL SFBAPAERICE L [HEY - AR
B Tk, FHERFRTREDR Y Y a v, BEEAESI ) LB
PHEIE»o72 (K8

®8 THRECEARMEECOBE (—TERED I

THRE BF W elch#at @ ZELLE
i (FR)
20~30% 40~501% 60~70¢%
R -2y M 2.332 2.445 2.783 57.219 % 20~304X <40~50{£<60~704
o in SD 0.988 0.902 0.832
aH - EAR M 3.220 3.465 3.737 85.378 s 20~3018 <40~508 <60~704
painy SD 0.901 0.842 0.740
IEIERAGR
B BEIE 3R - BRI
R -2y W 2.276 2.664 2.539 57.219 %+ RiE<BEIE, FERI - BRI
piny SD 0.944 0.894 0.895
& - EAR N 3.198 3.630 3.656 85.378 #+ RIF<BENE, FERI - BRI
A SD 0.875 0.801 0.876
BERE
BR
#R Xvia #H HH
FET P FRT %RElEE
B - R N 2.696 2528 2.386 2252 40402 & BRFRTOHRIVVaIV>AHKEESE
HIG SD 0.899 0.909 1.095 0.915
EH - EAR N 3.542 3.589 3.417 3295 18724 % BRFERT- BRIV 3IV>AHEEHEE
A SD 0.824 0.847 0.927 0.873

M . FHfE, SD : ZHR/E, *+: p<0.01

Dblommy, BAVIZRTHER SN CW L ERENL L OMED, KRIFZED
2ODTHREOVWTRIZEVWTYBBERROONIZ L, kR
WEZBUDTIRENTZEERZ BN D,

4. BHYIZ

AWFFETIL, BEFIIZEZ & & IS SUBEAEBI ORI S OSEIE 0 2 2 O Rl



ST FATERE ORI & FHNE - APk OmRE 97

EEURBEEENFITHRELFR L. 1 > 5 —% v M&E»SHELN
T8 &b LICRHMR, 7T ROME > SHEOWKELIT o7z
7oy BRERWREF AL TR - A& pien] & T - A RE ]
D2HRFTHEINDERNELH/. 512, BONLREICOVWT, RE
DREEN - ZLMEOBE 17572,

D) LEEMEICOWTIX, Cronbach @ a FREE M L. WS
IZOWTHET L7z ZOFER. 2200 T1d. Wb EmuNES D
BOLN, AREOBEESLFINIEEZ OND, 72, Z4MICD
W, BERORT AN CTRO 5N 2 DORT 2 KT 2HAORTH
MEEWTND 05 % LR Y ., WFZYElERIhZEERZLND, &
52 IS 2 oORTFBISARRI 2 R0E L 7 R TR E 7V 2D THERR
HIRF AT 2 AT, BB &2 U 2 G L7z T ofER, W EET
VOBEEREIIZ L & SN LML L TBY . BB &% LA
HanieEzohb,

RIS, BEAEFZE CRIEAS G SN T At R\ OEREME (FEils. M
A ISR AR, TEAERE. RMFE) L oREE b LD, SRR Uk
IZOWTHE L7ze ZOfE. HHITIE. THRRESZOVWTLE L)
BUL ) OBEIERICE L, TR - Ao ). [HH - 8 ARG
DVFTNORFITHICB S TEERENE VI ARSI, HH
(2021) 1%, NHK Bk SUAEBFZERTIC & A A o R A 5. BB
D7zOOHEW I AL, [HHETIE, EOFERETOEES D4\
TEEWE LTS, 2, FA - HW - fER (2012) b, RO 3 LA
Plba e L7oRBEE LA v 5 — 4y MREICK D, BREREITE O 9
L TADGHRFF Sy 2OV A7)V, A= EHmOEEAR EDOH
WATEICIE, B I —EOEE, 5F WV BUHOF LML) b FHEiKE
RN EEZHOERIZL TS, REFRIZBIT /RS 2o OREEITE
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BT RERE-HTHLDOTH 72,

i () TiE, 60 - 70 Ko mieiE E, 40 - 50 RO H4FERE R 20 L -
RDOEFRE LD SABIEEDE L FAPE T E VT O HIT
BIBVTOEEEIEH NI EAVRE NI, AH (2021) 1. BREHRED
72D AR I A, [ZED 40 KB ETIE, £ OEETakk
DHEEDL L FRIZ60MLLETE W] ZeaELTwD, /20 F
AK-TEM - FEAR (2012) b REIELEATEIO O B HETEICIX. [4RE4R
WIEDFEZG 252 L, DEVFADPBVITEEZBEREPE N L 2P 5
MIZL T2, 512, W/ To . HlxiX. Smith and Kingsiton (2021)
L B THEROBWANIEL D ERBICERE L 2178 5] 2Lz
LTV 5b, AIRICBITLHERDL NS OB BIT AR E —
THLDTH -7,

IEIARELR T, BRIGCTER] - BERIASRIE L 0 AP EEIZE . i
NOF RTINS BV TH RKEF TEEENMMRNZ LR SNz, FHH
(2017) &, BWERRINTO7 v 7 — bEE S L2, BIES I A [w
COPDBRTAATENCE L TIRETIC 77 ADFR ] o F ) EHEE 1T
) EZATENCE) OGRS E A 2 L 2L LTV D, RIS
BT LEROMAR—HTHLDTH 72,

FEAEEETIE, BHERFTETCRHLR~Y Y v a vh, BREAEE LD
bBREPAERZIIE S WTNONFATEICB W TH R RO EEE THEM
EPEWI EDIR SNz BA - Bl - JER (2012) &, [HBRO—F
BT A ARHERRE L EORMECHEIEALIC X 2 T I O BRI ZIT TR
LV BAIARB LR EDBAIBITAZREENTHL L LTWDE, $/2, &K
M (2017) b, —F8 - FHEY I =2 (WL OrOE TR THICE L TH
ST T ADMER] o) —FE - RO NI EE T AMTEOE
DENZ EEZWLPIIL TV D TS ORELRIFRICE T B85 L5
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R=HT2bDTHo72. TOEHIT, BN THEBI N TV L ERE
T DREIE, RO 2 OO THREDOVTNIZBE T L BBLRRD
b7z kb, FREMEZUEAVRINIZEER HN D,

DLl o RHFZE Tl RBEAB~ O K EIL O 2 > Ol z &L
SR FRATEIRE Z R L B, 242 MRl L 2. Afkid, &K
REEZMH LT, KRB RATENC S 2 2 ISR (I EBRSEEHm, £
KERER, HIBADEE R L) OEBIZOWTHZEZEDZV, 72721,
TR L2 R DWW T, HIRIIZIHB B P e WHT 0 H 5 7k E %
FlEHEBE LTV 2L HbETHETH S,

HEE

RWFgEIE. 2022 4FEEM AR FE 0 BRI e (77—~ A%
B GRES  [RAMIuFHcBI s8I R2EE O D IZET 538
~ [HEAEFEAR] oFrLuitaz .0l L)) ICX DBz 2 TfT
Wi L7z,

AR
1) EzEESERFZERT, KEZEhESE#R 7S v b7+ — 24 (A-PLAT), https.//adaptation-platform.
nies.gojp/ (accessed 2022 49 H 1 H)
2) WWF ¥ Sy, She 2022 3550 i GRIEILH )
https.//www.wwf.orjp/activities/activity/5076.html (accessed 2022 4F 11 A 5 H)
3) RFEEEBHREIANVE—T, B AK—% VYA I, https//www.enecho.meti.gojp/catego-

ry/saving_and_new/saving/indexhtml (accessed 2022 4£ 11 H 5 H)

BEXER
D APRZD - B AR (2012) £ EATKIC B 2 TROBHERIETE % BT % 2K
T, EARFESTICEG (BEE), 68(6), I1_165-11_176
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10)

Meredith A. Smith - Sharon Kingston (2021) Demographic, Attitudinal, and Social Factors
That Predict Pro-Environmental Behavior, Sustainability and Climate Change, 14(1), 47-54
AR - IERTE (2018) MR TSI 2 Bk - BEEOMAZICH T 2 W~ KR¥PET ~
MR b L~ BRI SRR S0, 32, 191-196
AN - NI AR - PR (2020) 15C T4 7 AY A N—BURFEROES | % EH T 2 #IR
Jli— (HARFEZERI), https//www.iges.or.jp/ip/pub/15-lifestyles/ja (accessed 2022 4 11 A 5
H)
MGFET - BYEE] - | FE (2020) HEREBELY) A 21T S AARANOREER L, tAES
MG (BB, 76(5), 1_167-1_176
NFEIIFF (2021) T5MEZEE)IC B4 A w4 ] OB, https://survey.gov-online.go.jp/r02/r02-
kikohendo/gairyaku.pdf (accessed 2022 4F 11 A 2 H)
AW (2017) RIEEMIZ BT 54 T ATHOFELE L AFR TR O AL 2 MEE—FE 5L
BB ERFINT COY — A1 77— 5 & v 7zoit—, Bk ak 30(2), 161-170
FHOATF (2021) Bk TR OB #%~1SSP FF LA (855 - HAOWED» S ~,
PEIF5E & AT, 71(6), 80-103

FIHEHE - JEI MR - HPFE (2014) SUEEB OB IR LRA - IS IZ6R 2 Eilk - ITHIO MR
—REFESHATEROST—, ISR aEE 2713, 127-141

FHERE - HPFE - AR D (2015) SMEABINOMEM - BISTTH) O B S O 73T — 2
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