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HEWOIREBRETH LT, ATHOHEA LT LN TE D, — RIS, T 52
ERBEMBRIERNOGZ DI L2 FLRI ENTE D, BREREITEFEZIZIENTDH,
R ZMERT 2TE2EHESND L0 b RERE LZATEITVWN D L7280 )5 @A
THZLILE-T, LD LEFHE L, ITE A BBEAT T 5 (of. Flora, 2000),

%72, Abrahamse, & Matthies (20121, M AZFEITT DRI L 522D FHH[Z TS
ZENMETH D L EHE 2 (Gardner & Stern, 2002; Steg & Vlek, 2009). H%h72
ANEATORA L PR LT, £7 ., BEMEZUWETLILOOITEHEZF—7 v F &
TOHIENHEETHD, TORRIT, HBEREICE X 2ZEPREVITHNC T +—H X
THZERRDOEND, WIT, PAFHGMB S L TITORD ZEREETH D, Zh
T ITARED LI ITHEMT 5008 W) HERARBLAZ LT 272OICbEETH 5,
SO NMADOHREEMIIEETHZERMBERAARTH D, ZOREIC, FATOITH) -
FHROTEELMB TEDLXORT AUV ZHWLIZEDRAHTHD, ZRUICED, T A
DNRBENTHST2DD, b LATADTIER DS TeDNE VI MEEZGH Z &R T

ERAR

4) FRPIRA S TO—ERBEMRA NS TO—
BREBREITENCRB T 2 M AE. MAT DX A I I RTEIORTIN,. b L IEENITE
STHEIND, BIEBEITHNA, BEDNFRE I ATH S (Dwyer, Leeming, Cobern,

Porter, & Jackson, 1993), T4 Tlix, M ADKEZ TTITIHERAIA b7 7 ¥ — L &R A
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kT 7 V—IZXKB X T 5 (Steg & Vlek, 2009),
THHMA N T T V=130 e 52, (T2 NI E2 2282 LA2EFX L., i

RBIG, BBE, B BMAELZ L5 EEBME LTS, BERIICIE, e T Meg,

[Y

Sussman &Gifford 2012), BiZEZ&E., = v b A h(e.g., Baca-Motes et al. 2013),
ROy RXR= (V=2 v av T vAATATILLDF ¥ o X—)(e.g., Kolmuss
& Agyeman 2002), €7 U > 7 (e.g., Sussman et al. 2013), 7 4 — K/ Xv 7 22 ER 4T
nTWna,

HERDIRNZ & ATENT 5 2 L DREREL e > T D T8, 1TEIT 2B A G HIC &
STEOHLHIET, [TENMEESNDS, 2FED, AL L TEITHZ LITHONTD
BFHEHD < T, SHICH/LNTIFERICAEILZATEIZ D724 5 & W HRED LAY
Vo TS, ZOXIREROA LT T V— T B HICEITTE 5720, L <ATH)
EREDOTZHDIZHNBND,

H) = ODNATHIEENA N T T O—I3THOREE SEIRNELZD Z LT,
ITEAERZRZES LTDHHDTHD, 2F 0, THOFRHELITEOBIIKIZ DOV TO
TARRET 4y M EWVSTATENERITRFO R ER 22 bS8, FEITL LD LT 517
o E EIFX D LT HETHDL, ZO LD kR, MENICIECEE SR
EEoTATEN 2B ST D ERICHE L TITEI 28, MEMA M T 7V —0RENR
il LT, S IZ B E LWTENS 3T 2 3 & ZRAMT D@ VTENI X 2 & 183
b2, Geller(2002)iC & 2 &, BRERETEIZRET 272012, b7 ar kbl
MOTRENTHDZLE2RLTWD, RERL, WX, HEMRBECRRE & B
LTWDMnbTHD, ZOWMOBIIT, BEREITEZITI ZENBMINTHDL L&
RVATHERZ L LS & T2 HENMES LAMBEI N TV D L EIZEL 2D, L

L. RERBETEZEEST 272010, @4 7272182720 Tid, AR5k L3R

I3EANDITEI DR ZE X 2FRTH Y, HSAICEE L RUVMTENCH L TEETE ., 2FE LWTH)
WXL Tk, #BEEE5EZXD2LT, EELWTEIZRELES ETH5HDTH D,
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LRV, MMOEENHEVICHLRWGEIT, BREEETHAIT) 2 L2 ASDERIC
BT DD TIERL, MMOFITIFBLTLEW, [THERICG XD NE 8o T
LEW, T <SIIEDREIZE-TLE I, 207D, HMEHWTEERN A N T 7V —
DFERICIE, HEPLETH D,

ZOXIBAANF, FEINATONDZE b H LN, MAGDLETITI 2L THADY)
BB EBRD Z EBREN TV S (Gardner & Stern, 2002), 72, EEON AZFMAAED
HLZLTTHNICH L TRBENRDIERALND Z &R 3TV 5 (Staats,
Harland, & Wilke, 2004),

AWFZEIZIRNT, BF%E 1 TIE ZAHOAREEHHITE 2 3 RITHERA N T 70 —%2 [
W, AESE 2 TIIHEETOBR T RTE ZKNRITHERA N T T V- MENA N T TV —%
FANWTHAZE LT, TOBIZ, HEBIITHERZHEL TifTo 720 TiER<, 4
O RATE & BE T 5 IR E BT, B TORENREOUHEZRELTT 7 &
3 VY —=F&ITo7z, LAF T, BARRRBIS TOMRIIRI AFTIETDONT, i

B LT <,

1.3. WBTOAMMGENALE

I E CERERBITENCEET D ERIZOWT, Z L OMENITOILTE 72,6 21X,
il NAOREFEIC & - TITE 2 TRIT 20F28R0, BREICHRE L &5 LT 2BELZ R > T
ELTH, EEOITEINEFEOONRNWD, BELITEIOMOX v v 72D 5 ER
ELTCERZELS ZETITBIZ PHIL LD 3505, £z, T8 FHIT2BICHER
M7 a2 2ME LML EN DD, ZOX I RmiiE, BRNRITESEREZR
& LM AEBZ DT DICHmN R REYR— 52N TELD, Auitd
DTH D,
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B CONANEAT OB, LB OBREZ Y TEO THRIET 20 TidZe <, BHO
MEIZERZH T, TNEUETHEOICEOL YRR EZERAT 2R TEX 500
ZEERSEBEZDHERDEETH L, AR TIE, BUIGTORINRNMAEEZLHT-0
2. LT D 3 OB AE S LITHRATT 2 2 L2 RET S,

EPT.FELOMEME LT, G227 L CRIET 2 B L. Ar7k
TEERDOFIEERFNTHZETH D, Z 2T FIRELT TIER L ATESCITNES -
Hi6%. NPO 2 CRAMR O H 5 FIR L ima ERR D 2 & T, Bl CEBARRARN AL L
FHOTVNE | NAILL > THLNTFHAEZBUGIEICTREN E O AT 2 LENH
Do B HOHBEERETHCRET L2HRND O B, A IZEmATRERITAL L
T, REICHRE L7ATEN AT ) RE L WO BEAMESIE L2 L TITEIZ 525 L5
BRI BN B 5,

WIZEH 2 DAL LT, STADKT LB THITEIAER LATE N Rt A I £l S
LINE D MERHT Do MAZITV, ZONRPEAOATEER LT LTH, STAH
ERRY EonldH LIz, TOITENZIR > TLEST L, MAIL L > TREN2/TENE
KEB T LT mwmOTIT<V, 61T, TEAER S D ZOITFENIBAICIT A%
Ffi Lie 2T id e 672 < 20 ATHIEARSELLDDOa A MBREATLEI, €D
e, EOLITNHNANDOREFHR ST LN EBZEZDLERD D, EMAORITHER%
Hig4 56, BT RN BINEIEM T 2 SO 2 M ADRENTHD LB XD,

FEWVT, B3 DOMME LT, TBOHIBERNERE RV ERTHZENTELNA
WCOWTHET 2,727 a vy U —F 24T 5B e HE & S £ S ERFEERBHB L.
TNENNTF = V== MERY | BB AZIT O D, BUS TORBEOAER
IR E B 2 D b BRI, YEECHBERS LI, ITEAFERKRE 20 8IS
LU TN ZENEELWEAD, DD, th2fxy NU—27 O X 5 Il R

[F) £ D BRI &2 B8 L 72/t ARCHUBNIZ & 2 WA 7o i IE WD B 2 HT N T I A DB 2
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VETHDLEEBERZD,
ARWFFETIT, AFFE L 05 3 &8 1068 3 DR ZXIE ST, BFFRIICHE L7,
MFFE1 & 2 TR ST AZ T/ L, BF%E 3 TITE 3 DHRDRE MY & 25 MR &1/

DI DICHEZAT T U T TR ENENOR A L BRT D AICOWTHRHZT 5,

1.3.1 T9MERZEELENA

BRERETENCRET 2ERNO—>2 L LT, BEIZHER LR H 5, BREAET
B O CRIZ I T UBEIZ DWW CTE AR ELCHE S R O FRR 2T Ot TV 5, BT 1,
BomE#b LITHECHEO TS fTHOZODHEHFIZOVWTOREETH
¥ (Schwartz & Reishman, 1978), ffl AA#J#LHEL 4 A& & U 72 IS AL BRGR 1 L D 0F
RBITONTWD, BEIZONTUL, HEORNT—EOMERRCITEIEREL LT
BEICLF SN AMFEOBRE e EOF THIC A2 Z2HHlT 25D ThH D, 4L,
Ajzen (1977, 1980) D EBLHIBIE (HERMHF B 3 OITENC S D X 5 2illffa b -
TV DI DN T OFREBIFEM) <° Cialdini & O3 BFIHLEL & FLik RS OGRS & 5,
AHFZETIE, SRR PATENC OO0 TREL S LICHLG TORIRITHEAR AN L
LI ANEBFT 5,

BEII O N % 2MTE2 L T0D 2, b LR, A#BMTE RV E TR 202D
LHEELTRDTWVDINZONTOIEETH 5(Cialdini, Reno, & Kallgren, 1990), =
D XD RERIT. AR L RRRBREIZ T O TR Y, marHEEIL, tho Ax
P ZTHREELB LS TVDENIZONTORETHY, RbrBRE X, o A xn
il LTHW DOV TOREEMESIT N TVD,

HEL 2 VEE L S DM AL LT, 74— Ry 7 2 W iEN & %, Siero, Bakker,
Dekker, & Van Den Burg (1996)i1%X, HO RN EOREZ XL —%2 H\ 2 ZBi b
22T TR, OEHN EOREFMA LN BEZONTZHED LR, BT XX
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—MNEL ol Z L ERL TS, DFV, O NOITENT b b S HEICBET 515
WaEBRT DH I & CREICEE L7-1TENMEE S v7-, F7-. Deutsch & Garard (1955)

X, BEIRIC BT DB ZME D OFMIC L > TREL 5 T D IFWMAEE L

\

fE D OBFEMNLRHMHICRE S L LT, TORMICEDEATHCREZ & 5 BGRY
WIS TS, 2F 0, TEEREHEN LT 256, Rt 2 2ITAMT
Y., BEICEHTIEREZEMT S 2L T, RERBITEOMREN RIAEND,

REBEATEMRIEDTZDICH WSO D 7 4 — Ry 71k, ADF A7 ZETOERIZ, W
<ONPOMEICET D HREZRMET 52 & T ATEIEZELS O Th 5 (Kluger & DeNisi,
1996), 7 4 — KXo 7 %795 2 LT, XATIZBIFDHEBDO T +—~< R LGN
REELE OAR—RERWT D, D&, 74—y 7 LHRELOBMOMELIRY R
IFTDHIED, NT = AEEEO LNV ETHIT LD L5, Zhicky, 78R
RESND, LrL, 74—y 7 IZXoTEHEXONDLEELRIE - EHLY, 7
4= KRNy I A=V EESTLIHAELHL, ZOGEIE. 74— Ky 712X 51T
OERPEAI LR ZDL D727 4 — KRy 7 X FETOT LT —{HE DR,
HAZA L= O8N, ST OER O, RAETORAD, VYA 7 VATE DR
(Schultz, Oskamp, & Mainieri, 1995) 72 & DEBICB W TR RN H D Z LN R EN T
Do

ZOEIT, SR EAITHEROT T —FIE, EBRKENZ ERRESN
TWDH—FH T, ITHERDHBEWIATONIZ LAY ZENEET, & LHEHICITE)
EEZIELNTLLEESTLE> &, IRD TR TLE ZLEDBEMINLTND
(McKenzie-Mohr & Smith, 1999), £7-. ZMEICKH L THEAZLIZT 4 — RNy 7§
DDA RNRDDDE W) HEES &5 (De Leon & Fuqua, 1995), 7 4 — RKXw 7 O
A F O DT DITIE, ATEIOBLENREIC NS Z ENMETH Y | HEALC A BAL

D74 =KXy 7 X0 HEMOFNRRKEDNEN RIAFE 5 (Oskamp, & Schultz,
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1998), ABFZETIE, WFE 1 IZBWV T, HaBldialE 3 2 Ha 2R, EEET

DEREZ H O R IEHEFHATE OER 2l T,

1.3.2 TEBERZHFESEDIMTA

RERETEOES BT LT EERITENE LT TR A+ TH D,
ERLIATEZMFR ST D HEEZ 2R DLEND D, thEHEOTENCE 2 5 8I3mR
WS, ATEIOTEBIC Ko TRIRIZENT D, 2E 0, FTEHRRNRGE &L XL RGE
TiE, HEEHBORERRL D, 12X AOBIZOXIZSWT T4 X— M co
TEIZR EI3, S BEO RN R DN D D, T OTOITEIER O EIRA 2 Fr
xB 25 LT, BT oERIIARATH D, BFEMITIZ, Murray (1966) 12 ki
L TADITE 2 L, G S0 e oNNER D D Z L iFd—KIC—H L T\ 5,
FIVTEEBE IRV, ITEIDOHERI S, HDWIFATEI Z 3T 5 72 OICHFAET
L] LERDTLNTWD, BESTOMKIIIN D OITEORE L MR D LT
RTCOBEREFAEZE LD EZZHLILTWD, 2O K9 REEAHT IZTHRBCE & v o 724t
AR FEIRNC K - THLEE 3~ 2 A FERIENRE AT 1T & BLBRSORE L, I E & &V o 7o DB 7R BRGR
i€ D &3 2 NEENEST T O 2 212 KB &4 % (Deci & Ryan, 1985; Deci & Ryan,
2000; Ryan & Deci, 2000; Sheldon, Elliot, Kim, & Kasser, 2001; Vansteenkiste,
Simons, Lens, Sheldon, & Deci, 2004),

SRFERNENREAT T IS K 21TENE. B ORI & i RS 2 72 Dot IS HE © 7212
T (Tabernero & Hernandez, 2011), Z® X 5 727 7 v —F OFIEILE A TEIR
YA 7 NATEN 2 &% < OBREEREATE) O SCIRIZ IV TR 41T 5 (Corral-Verdugo
& Frias, 2006), Z D X 5 7o @E<CE] & W o o AN EIERH T 2 W27 7 e —F
BREERLEATEN 2 PEA T BRIC D 2 R T 208, BRI RIEA 6T, FRI 2

D EEHAN R R A iAte Z L 23 T& 720 (Dwyer, Leeming, Corben, Porter, &
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Jackson, 1993; Levitt & Leventhal, 1986; Srivastava, Locke, & Bartol, 2001).

— 7. WIEHIEREAT T IZ K 24TENT, T8 21T 5 2 &L BIROmZ I K - TITEN 3T
SIND,ZDO SRFRICEL R THITEIZFiS T2 2N TELHDTH D,

DX 2ODEBFITIX, KT LD THD LV DB X LRI D720 54k
BTHDHENIEBEZF NS D, Deci & Ryan (1985)1%, HCIREHFZOF T, HE DM
i LT D, Deci HIZ XD L, (X UDIFSAFEMLER - FIEIZ L > TITEI 21T > T
Wb O ATEVEZAT D ME A H 43 O FIZNE L L, IR & ISHHI OFTE 2 i b B
WCEZ D2 & TRENEEAMATIZAS ZE2RL TV D,

VL EDOERmD S, 1TENZ MU S8 5 72 DI BB T 2 VW T, 61T T8 % Ff
e S WD OICNFEBEIREAT T A WD Z & T, BREINRITEIER 2 AL Z LT
Do ARFFETIZ, HIIE2ICBWTZ O X REgM T 0@ 2V T, FETOE =X

1TEN 2 BRI R S & 590 A& FEii L 7=,

1.3.3 IRIFEBITEID AR GHERICE (-t A CEBEFEY

AWFZER G & LTV D XD REEEAEITENE., SO HHARE L EM LIZTETH
5o DD, MAOITEYE WO MIE 72 Tid e < FEEoilk & OB b Y LR WITEN &
WORE S H D, ORI RITENI L TH, WIEHE & & bITERA REEDBETT 7
YarIh—FEEmL, ITHERLBET NS TH L0, BRI BEEIE. BFZEE R
WK IR o THATECCHI S FIR L 720 | MBEZIRTE 2 L2172 28ThHhD, £
DI=DIT, BREICEE LT84 B CMER T DAL B OBER KD b, 178D
MEFF EPAR T D ERE LT, Y= ¥ bF Y EXARHIBR Yy N —27 D XD it
ARSI O FRA 2R BREE & W o To S R N EE L 22 D,

HEH TRy NV —27 O & LT, Patnum(1993, 2000)1%, Y —¥ ¥ b ¥ ¥ X L%

A% DBHFATEZIERICT D LK > THEORELZFEDDH Z LD TE HEHE,
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(M) BE, Ry FU—27 Lo S ORH LERSTTWD UMER - B
H,2011), 2O LI RV =X VX v EXNLOHHIETIE, BERIMESNRY hU—
I MEEL, BmWEBESAMMEOREO KA RET 2, ZNbIZk-T, a3a=
TABHLINTHBZ L ARNVIZB TR YT 4 T RHIREELHTEEZ LT D (B
LEWRY Lo~ Ok, BEOM L LIFEORAD, R, REESRHERVAT A
DMERF » FEIE) .

ORIy Y — 7 ORBITRERETENRICEONTOIERSINTED,
Everett & Peirce (1991)1%, Hugitt X OEExR v b U —27 OBENERY A 7 LB
RIFETIRIZONVTHRFTFLTWD, ZOFR, EHEDOOETHWVALVITE, £,
VYA TNVDRTZ T 4T « V—=F—DNERZIIHSTWNDHIEE, FROU VA 71
ZMEPELS 7o T, e, EREZBZIIAATER A TITHET 2 lBdEENL, K9
W72 MR & R A F5C & L2 W B AT 2 & @ % (Roales-Nieto, 1988), 2% v | Hitkod >
BB RSS2 LT, RERETEZ(EET LN TED, 207D, KiF%ED
W E L TWDEEZHROPEHATHORE TOA = RITEICON TS, xRy bT
— 7 DEALIZ K > TITEYDMER 2 JIAD D /RN & 5,

AT HUIR DO W PR 2R E DM TENC 5 2 D32 & LT, Wilson & Kelling (1982) D &[4
BHGwmPE DL, T E DL, ZPORMY~OFEZEESOMEE, MiEINZFEVY, FA
NEINTVWRWVWARSLEESHE VST i) RSN a v =Tkirh
TOHEHE LW o T RBR THiAL) PR RRT R ELAFAT 2 230 IR A HUE N I RE ONA T &
LaRRLTWD, FINEHGRIILIFETH ORR TH 22, RERETEICEWVLTHYHE
B 7o WS NMTENC RS 5 Ly 9 A 23 H D (Keizer, Lindenberg, & Steg, 2013),
Cialdini et al.(1990)1Z. ZHDORA $ETITENCEHT 27 4 — /L FEBREZIT>TWVWD, &
BRCIX, THBPEONo TWHRI, THBR DR THEL TV ERZOMITE 720k

D, ZLTC, (TS THENELTHWRWRRAERE L, HOUA N—|ZHATET T &R
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AETCTINEIDEBE L, TORE., ZHOHB> TODRETIERA HTH
WML, ZHR—2R L TWHRITIER b RAIETHD oz, DED ., KA
BTTONTWARENRAIETEF R L WL Z LRI, LenosT, &h
WIRRIAED Z LT, SORDIFAETEBSZENTESL Z RSN (Casey &
Lloyd, 1977; Huffman, Grossnickle, Cope, & Huffman, 1995).

Flo, WHENBEEOREE LT, 77+ =X ANd D, Tk, ARLETED
Gibson(1979) DR L& TH V. [HEMDITA % WIS T HEBREDO R - T 5 Rtk
ROME] ZERL TS, BEOT 74— X AEMETHZ LT, BREEELWL -
SZDLWTEZEEL ZE LI R2W-5ZDb LI RWTEIZHIET L N TE 5,
HRICHERITEIN TE D720, A Rz Rm Lc Y, [TEOH 23 2 L2
WMMEL 725, Fo, RO EORMA LB ORI Y | ROITENZNE S Z &
b7 22 B CHAE, 2008), DFE V., BRLITEIZ L CLE VRRCHAEZES Z L1
TR ZRATEMERF 2 R T AR TTEL 2D 5 %,

ZOXIITHER Yy b U — 7 L MO YRR G X, s - R AT D A &
PEVHT DO THYD, ZNICE - TRVWEELEWEZEL AL LTHEHT, D
FV, LDEMHBOHABREMBRTOLI~A 7 a~vra XA FI T ARFELTND, K
RIBEOBRNOZEZD & ATERITAS « BIBRPHI DO S22 25 < a0
FralEnl &T RYT 4 728, Ll 20X ) Rtk BR & o
ER R ORI E 4 12 T b TR v, #AEHE O AR TIEmE Z#ia L7228 1Th
T % 23 (Brown, Werner, Amburgey, & Szalay, 2007; Brown, Burton, & Sweaney,
1998; Martin, 1996), EREEEEITEFJEICI WV TIE, & THHERERGRLROIZ L0 D
LI E A EMENED BTN, KHFEDOHE 358 TIL, FEETO ZHHEHATE
2t AR ELR & U O ERY R 2 RIRFICIRD B, 202 o8BI 0Tk

AEAT D,
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1.4. TADOHRAE
BRAx I AFIEC L > TUTEVAER N R A ON D, (TEIOLER 2R T D72 DITATH
DRENKLETH D, BRERBITENIE TITIE SN 2ITETIEIRE <3 T 2 HED
TEND S, —OIRERBRSHER I > TELRSHEHEDITEITH S, £,
O —OOITENL, [TEIOBEITE T —Z OHAIY e SN D EEOITEI ThH
ITEORRE LTEBICHEEND DO TH D, EEOITENL, H=RITEOL
By BR AR ATHENSTEZ XN F—REPRZ EDOL BUMES T2/ d L O ITE
AENOITEIZHET S 2N TE D, 72, FEIAOPEHITEI TIX. Sithsh7=2
HEADHZETITHOWELZREE T D, DFEV., HOCHEOITHIIMEADITEN XF
THACHENINTZ DO THY . EEOITENL, TEIORROIBHE W 5 FEHH
& % (Huffman, Van Der Werff, Henning, & Watrous-Rodriguez, 2014), 7=72L. Zh

THOITEERICIE, Hikim EOREEF DD D,

.41 ZThZENOTEEEOAERORAEER
HOHEDITEORTIL. ARICEEOTEZAET 22 LNARTHL, EDD
—OOEREOFIZ, HEEOTENIHTL2EMERZMET S Z & T, Ra RiEOTT
B —EICHET L LN TEERBTEOBREBFL LN TE D, £, EEH
REIEIZEDTEHTH L2, HENTOITERT 7 A N— MR TOITE R EAD
HIZORWTEZJET L2 ENTES, LorLl, ~HFTHOHREICL21TEIORERT
LT, ANIBHOITEZ EMICHE LRV ERER I TV 5 (Hirst & Goeltz,
1985), Bz X, MEDORY BeHZ L THY, HBMICEE LWHICEIZENRL>TL
FotV, BOBHOTHZWMAFHME L TLEV, EEREIZIT> TWDITEIZ R L CH

BELTLES Z LD DD, 61T, EAMZRITEITIE R, REL WV TZEEOME A%
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FE L L TRMOTERR 2RSS 256, RIEENEMZ KT 58 AN OFEM 21T
HELREL T RN LD, TOD, FPEMZ B ET556. FROTH
WZOWTHRBILEL TWDIHORZEZGLLIICHEETLIZ LR ROLND,

177 T, FEEROTENORE D RATIX, MR BESCHr OB 22 2 T8 o
bOEWESTDHZENTE S, LaL, Eprd LT, MEIITRHEA220 WET D
KL ZAHZATEIET OULERD 720 BE LIZERN DB LETH 5, Hl 21X,
THOREIEYEHATE 2 B2 S BRIS . FRTNSEEDE & A IESEH o S 2 PR 5
RENDHD, £z, BIBEF L D0BELRT50I, B84 TITHoEEEZ TS

%‘gﬁs‘gb 50

1.4.2 BCHEDITEHEXREFEDITHORER

BERLEATEMIITEIC BV T, £ < O T ATEI N RMENRIEB AR TH D | FriT,

A

HOHREOTEAHWLENTND, LaL, EBEOTEIE HCHEDITEIO 2 DDOITH)
BIEORLRIZ OV Tilgam O RHA B 5 2 L 23R4 & 1L TV % (Corral-Verdugo, 1997;
De Oliver, 1999; Manfredo & Shelby, 1988; McGuinness, Jones, & Cole, 1977;
McGuire, 1984; Oskamp, Harrington, Edwards, & Sherwood, 1991; Vining & Ebreo,
2002), W< ONDOHFFETIE, HOCHEDOTENEEOTEIOBUIREHE LR 52 &
FiE LT 5 (e.g., Fujii, Hennesy, & Mak, 1985; Warriner, McDougall, & Claxton,
1984), L2»L. Corral-Verdugo(1997)i%, H & HI& OATHE) & EEROITH ORMIZIED B
Brd o8, BRWHETH L Z L 2R LTS,

£, AOCHEOTH & EREREOITHO A BN EE SN TS, EIRIT ORI Z %
RITHITETIZ, BIZE D 50%LL L2 ZHZHIET 2158 217> T\ D LRI L72hs, 5
BRIZIZ E A EATEIDMTONTE LT, 1To T bk LTH D RnE L2HIR S
T 727 7= (Lober, 1996), FERICE =X {TEIOLARTH . HCHEOITE & FEEROTT
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BORA—BNRROND, HEoRICETLIETHRT —27 v a v 7T BLOET ATREME
OFHINE D BT & LTH, FETOITENZIZZL N R 672 5> 72 (Kantola, Syme,
& Campbell, 1984), ZO X5 R—FHB AN -0, HEHEOITEIO R ZH -7
WFFEIT R L TlE, HEEERICHR 2 D X & Th Y (Gifford, 2002), FRETH D2 HIX, HEE
B EBEOTEHZRE LR E ET 52 XETHLHZ ENIEEIN TV S (Vining &
Ebreo, 2002), AL TIL, 3 DOMEO T HIZE N TEH, EEOITEHORE TV,
W22, 3 Tk, FFICHCHEDTEIOIE L, 51T, 2 >OITENHER & LEAK %

[FIRFIC AT LIRE 24T - 72

1.4.3 HARIGELRNILTOITEDHR

BREBEITEMIZE TIX, ALV OITEZRNRETLHONTLEAETHD, L
L. BEHHTEORRBIZE 7o T, HADOL_AETTIERLS, H#HHELaIa=T 1
LV TOITE A )G & LIoHEd i b ATRE & 7e o 72, ARRFZETIX, A DITENZT T
372 <, BHEOMADOITEIOEE L L TR LN DITEIOJRIE O 234572, BRpIC
T, #7811 & 3 Tk, BHOMENREFRTHEMAT L2 IHRAT —va v~ iSn g 24
O AETEL R 2 TEME Lo XA —ERARICHET LT X E/DH LT,
EEEOITENCOWTEAZB ALV TOREEITo72, T LT, ZOLI T —H
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BHHRZ 4 — F RNy 7 RHNWSOIFEEHZITO 2 & T, AEEHHNIBL L2 THIL
726

AW TIE, ¥ v o X—U DI E o 7%, FAAESRME U CEE S-SR
ZinoledD T, T va YBBAOBRE 2D KEME (R—2L—F) ZHETE
o lz, TORS, BEIZIZT 7 v a Y OPMENRAETEZLEESVEEV, 7
L, BT — % CBEReEr o, THBIET 7 va v ogBREE/NS, 2HH
MHABBICNT TEOMRPENTE L LR TE 2,

Flo, BEHRT 4 — PR 7R HVSOEBHEMAETIE, AT 1 »FTOAT
FEhs -z, FMEMOHBICOWTIX, —RIbShEwmz T 2I1IE AR +4 T
bbb, LEL, ART 7 var I —FR3EEISNEEGEEORECEEEOR
PEIZIFIEZE A5 TWVDHTED, HOIBREOSZIZIXITEDHEA9H,

LED XD BRSO ERNDL, WEADLBO TAROMVMAICSRIT O D &
YBEEMED L, T BEOK TN B O REEYHEORK RN 5 RIX 5
RWERABLEE SN LON, MESATICABEES E I TV, HAERLT
(T AN —VEAR TAELL ERB L TS FEHEESZIXREL TR,
ZNLACOVWTIELTLLRBL TV EEIIWVWZRWERTH- T, 2720, fL
B AR TITRIE 2R RCEES B OMENR b TE Y 26, LFELEEE TN
piskchidBEZOND, o, RRECTIHEIEFITH LWVHIEEEZF T TEHY |

BE CHOHNITMBE L IR RINR2WSHTHEERIAL LTIV FLED, #E

POFLIR I BREE R (2010.8.256 HHT)  [Hr T4 — L BAE 1 AEDRBIT OV T
< www.city.sapporo.jp/seiso/shingikai/6th/documents/shiryo_1_2.pdf>, 2015.11.25 & &
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BRUL B KRG SN2 RIC O HBERLETH D,

WIZ, R/MEBNC R D & 77 v a yEBHRETIIEORMETS & 5 AN wEEDE
R > T, 2L, BHR7 4 — Ay 7 &0 3EANS 4B ICREIE
PN LR LTS, ZhiE, BICANLN TWRWNWI BN T o & HE I LTV
el ThHO, FEMAOITENICL D2 EBbhd, LrL, 727varak LIk
BEIZ, EOFHFETHORBESHF, BAEWIAHPHERLBICEAF LT, 2
WITDEE Y 77 22 (BfRICx LT, 20 &30 F I BECITE 22

25 L) PEEZLMRTE D, bV, BIZ, A ETEREL THHETIC

2

FENCEZDoR TWebORELDTHHENLEEEZEZLNL, LrL, 20D
HOWBICHKIMEM TR LA - RGN, BROBEMELHWIHOIEB&MAT
X, T v a VEMRER EFABEOAAEEH LERLLRY . Ty a rOHRITTS
WCHERTZEWR D, —FH. BHRZ 4 — PRy 7R METIE, 727 va & T7#% 1 HH
%A BRIIE, B R E R SR A MR L T T,

LEDEWE, ROX ) RENRBARETHA >, EWT 4+ — K3y 7 FIETIE,
FUEZICEDERBIW N T DL ENI Ay E—URT 4 — KNy 7 X
Nlce MICZAAT—va VERMAT2EANDITENKEINTWND LW D TFHRD
BHobHEEHFHLEI LW HSB#EzED, TN ERESE20 RPN -7 LE
bbb, —h. HVWEOHEHBHERMET, HNSOEITo TWeOBREFEEEOEAN
THEHRSKHEB Tholz, LT, HWEDIFERfTHOI TV DRI, @IEC
FRILZR T NIE R bR E N BHEKE L COSHEIEME IR, Tk
KBNIERBEL R RV, TICR-TLEoEBZXOND, DEV, T3
YELTWDMIT S HENME SN D0, MO ANPITHERTH D5 G1TR
DR E T, R CERPITHERTZ LKL OND2HEITITNEDFH LT W & iR

WTx 25,
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L7eRo> T, AUHIBOERPBE N TOEEKERSTELAIIZ, IRD AN
LOTIHRWNAETREND, RFEDOFRRNSITZDORIZOVTERTE RV,
Sk WIRERO) —F—b~vrva rOFRSEOEEICLIY . SRR E
MEEL TWS BRITHDTEAHA S, S HIT, AWFETITEMMAIZ L 5 0HELOHE
Lol n, 5%, ZTRUOOMERIZHIGLET 7 v a v U —F L ERHKH
BEEMAEDLETITI>IZ LT, LVABRBRRERR/GONDLTEA D,

ZHETOZHOAREEE NI T2 B0 2 13— 0 B 2 Mg A 4k &
Mo TATONTHEY, ZOAIMELEEREVBMRINDL —F T, EFEREZBET
L2EHREFEETIET e —F RN L SN TE, L, RFFRITAERT & &
BOREEREO XN ERE 2o TMOMATERR, 20X RIEREETH,
BENTHELRTNIZHDBREOHEIGE LD ATREEN R SN, 4%,
B - ABETHESEE S HBERPESELZREL TN ZE T, HilliaI2=7
ALY DFENANL~TVHRWICT e —F %2 LT FEIZOVWT, 61

BT L TS BERH D,
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B3IFE
HR2: RETOEIRTHZERRE LERANGHRAT
DAHABE >

3.1. & =/

3111 RETOHOEIRILFT—DEEHR

SEEBOXFERE L TRV X —HEIZ LD CO2 HPeHnH AR kD b TE
D, BRIZBWTH =X VX —{HEMHI~OBLAEE > TWnD, & <IZAbiiE T,
% CO2 HEH DN, FEEMMAMRK 2256% TV . REFHD 14.1% & L THZ W
e, FETOETxLX— (LT, Hx) THHOEEM S &V AEE, 2010),

FERFS & REAIIC L5 & A ORIIC & 5 CO2 BRI T, 2012 45 CIt 5 Fl% i, A -

A

HAJTHZEEDEL EREHMTOR 450 3IZDIEL (REHMRIAAL XY

*7 4 A,2014), LU, JLHEEIZILAOMBICHI SN, 1 A -2 A OVHRIRITK A

TTHY (LLT TRITT AW O FHIFHA M T b 2 181 THOFHEKIRIE, 1 H-7.5C,

2 H-6.5°C), MEBLRIREE OEFITMEE~DRZENBESND, o T, MEARIFET

DT F)LF—ZME T HED AR ML 725,

FURTENE, [RREENE - /AR - 205K - KVBHE (2016). FHEETOAE = R/LF —FTEII %3 5 NFEHITE)
AT ORI 2R RO 2L —HHE L ACHEICL 28 =2 TE 2 O CHRE. a0

PEEEFZE, Vol.31, No.3.] & L TATI SN b LIz b D TH D, RIFZEIE, HrLnakos
DY DEDDOETNVEEO B L LT, JBIH &AM EEANAEE RS FrE B RITES)
EANB)INPO AR — by Z— - SV = — > — ' — « el KRS DB E O

BOHLLERLIZLDTHD,
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DHFRZ OB TlE, AT ROV TOITBIAROMEIIITONA TV IR, K
I 7250 R 2 M AE L 7= F 22 1346 60 T/ 72 < (Abrahamse & Matthies, 2012), #1890
Wholel T2 LEHBESIESHEHARA o ThD EEHINLTND
(Abrahamse, Steg, Vlek, & Rothengatter, 2005; Dwyer, Leeming, Cobern, Porter, &
Jackson, 1993),

U bEORBEZZ T, AR T, H—I2. HERICOZ 2 BB ZRE — 2178 2 185
T5, TOBIZ, LV ERICALZARN LA R TE 5 L5 BRI THE L
TZHOCHEOITENCINZ T, EEOT XL —HEEELITEIOMKROMIEK L L THHTIC
MWD, %ilkT 285120 ABZEIE TE)IN¥E 5> HDEne-Eco’m =7 ~| OZNE
ERGLELTREY, 7uv=7 hofilfy b KRR ) aTRE 7 SN AL E 13 T & e
ST, EBROITEHZKML TVDEERALND BN TEBN LR BIEE5 Z LICHE
Rz, B0, REMRITEIZH S 2L EEEL T, FoxTHEn B KA

VB LD E Do R NFERIEIET I IZE B Le Tz LT <,

3.1.2 REIMGITEIES L NREMEIHM (T

FHGEI I8 = R ATBY ZARME S 5 720101, I O itk A L 0 b BN A
EFIEEREOAROTHS, LrL, HISADLI AL LT 5 2 L35 < o
RWKID DB 12, AN 720 Th ERMICITBIZMGETE 5 X522 LEND
Do MADHRORSEE BT 5 LT, DI T B BB T BT DB A 25
MREREET 5 Th A,
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BRI 13, IS8T & W o 7o AR 2R BEIRNC K o TITEN S A 3 2 AN ISRV EN AR A 1T &

TEN 2 2 & BRI A S & WL LITENT 2 WA EIESH T o Z S KRl Tt& %
(Deci & Ryan, 1985), #XFHIRFIED 7 4 — K3 7 B8R WM & W o 72 AL 5889 72 )
BT 2 AW e = xR #7132 < 17TV % (Brandon & Lewis, 1999; Sexton,
Brown, Johnson, & Konakayama, 1987), <8072 SN FERBIREAT T & 4 = 1478 & DB
REeBTHhDE, ABRZRAXF—MEICONTEZD EXICFIANDI LEBZXT
< (Eurobarometer, 2007), K/EZEE OMEH D KL 5 et REIZ L > TOELE LI b=
R —=HET D D8N e B A58 L CE 2 DM 235 % (Spence, Leygue,
Bedwell, & O’ Malley, 2014), ED 7=, A= RTEARET 72012, BEHENIZHE S
DEIFNC T2 D T & RPHEBICIS LTG5 D & W o IefRFFER ORI RN H 5 Z &
PR E 1 TU 5 (Winett, Kagel, Battalio, & Winkler, 1978), L» L., &EFHIFBRE S
TRITEN AT 52 L THOLNDMEZ RE->TLUE 5 & REFEIIFEKR ORI FIR Tk
e LIz W E W9 HEf S & 5 (McClelland & Cook,1980; Slavin, Wodanski, &
Blackburn, 1981), F7z, BlEIZIX, EEWREARSEEOFRIIAR THY . Tz
ERICH 2Rl 2 Z SIXEE LW, LLEABE X 5 & BRI 28 S L D1 E
AT, ITRIERDOE ST O—2& LTIEAD»L L2V A, EHICE = %17
ke S5 LTI O LRELE LT 5,

—J7 T, NEMTEATIC L 2178, ZOTHAEKCHASZ RWEd72n, B
I Fife 4 B3 % Y (Coleman & Iso-Ahola, 1993; Moller, Ryan, & Deci, 2006,
Webb, Soutar, Mazzarol, & Saldaris, 2013). WIEH 2@ T & ATEIO B ORI IE
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DA H 5 Z L (Green-Demers, Pelletier, & Ménard, 1997; Osbaldiston & Sheldon,

2003; Villacorta, Koestner, & Lekes, 2003). NIEHIEEHIT R EmE 2 L FEITTHZ LI

FHBDPLWNEZRATES L DX 912720 | fTEOMEG HHICITA 21TENL8 L

TR B AW TEN AN E B X 72 2 & AR E TV D (Green-Demers et al, 1997), LA

EOSEATHE BT S & NREAVEIEAT T IX R Z2ITEI ORI IEOBENH 5 L

THTE 2,

SRIFERIENEAT T & NFERIENERAT U ST BN SR IE T R B 2 AT D ICBR L. B O

WS Bk B R D MENH D, BIAIE, SFERIEEAT T & NEERBIBEAT 1 23S 2T

BB L0, TOEBORENER D L W) AlREMENE 2 b5, Salancik (1982)

T, HE=FTEORRNEZNENIFIET 5 X9 ICHFESNIHBREDR ., SRR S

PERE LD S, FERFTLEVWE= X THZ LV WG LW R EZT, 5

DOEEST T O BRREN R L L E TV D, ZOMBIIK L TRHOE(LZZET D

&L ETHEREE T PTEIO S o0 L0 EOREFHEZ B THIERIEIEE S 1)

PITEN~NIED A2 5. 2 5 L) a[REE 35 2 55, Pallak, Cook, & Sullivan, (1980)

I, FENCE = RMTEIOFATICHAE LIEERO Y XA b AAKRSAD A b, Thzx

NREBLFRE L TEZRITHERT L, TO/ME, SAREOFERPEY R 7% T

b L OERITIEHBICOY Fift L TH = R#TEI 2 ZE L TW o, TEID X 20T

IR ERTH 7205, REFEATEZ & 5 5 Hio, ASEMNEEM T 2 L8 & LRVE

B ZRATEI A~ L B SN DN H D T L Z2im LTV D, DL & WIIEE T2

ITENZ B 2 RAT 37210 T < BRI U 72 ATEN S NS B AT I IS B 2 R
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L., 178 & NREAEIEM I A AL LD O AlTeEtE S Z 2 6 b, P, S8Ry EEE
I RN T2 LE T 27 o2 —~ A = 7% (Moller et al, 2006) b fi5 i
SNTVDNR, B TENCRT, ZORREWME LIRS A SN T, AFaEEE
T BN T 2R S T2 LIEB 2TV, WTRICE L, B TE TR
HOENENT T & SRR BVENENT T O BIEIC SV T, BRI ARITE L A b8 Tofr Lz %k
TR RS 7o B2, R TI, AR OB 1T 3 FKIE T OE = R{TH)

ZRE TR e RRITHETT 2,

3.1.3 BCHEDTHELITEIDIRME
REREITENZICE W TEHEREBEELIIITH TH L, Lern>T, TADOREE
HEST LRI LIS NS D FiEE, BRSO, 2 ba—Lnoc HEHEDRIZEIC
K2 HETHDL, ZOLD RFETFEOFRICEZ OIFRENET L2 nTE, #H
KENRDB N, o, B LIS WA R ZEM TOTEICEH B R2TE L Wo o & F
SERTEOMEIZONTHNRDL I ENTEDHE VI FIED H S (Huffman, Van Der
Werff, Henning, & Watrous-Rodriguez, 2014), —J7 T, H C.H & TRIE L747801%,
ITRHONKIC L > THIBIFEIR Y PR ONDLEENHLLEVWORBERDH L, HlxIX,
SMCEELWIEOICEKICEE LT LE 720, #HIEXDIZRZELTLEY Z &N
& 5 (Geller, 1981; Luyben, 1982; Vining & Ebreo, 2002; Warriner, McDougall, &
Claxton, 1984), £7-. EENZELEZ O, MIE LIZWTEIZHIE LSRN LR
& % (Paulhus & Vazire, 2007), HCHEHEIZ L > TH LN LTI AOITE 2 B 0
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HLIEKMTH Y, BIEINTATHIIEREOITEORM TS S, Z0, Blgshi
TEIED &, HOREDOITEOIE S A, BBECRME R & O BHE 2 58\ (Obregén-Salido
& Corral-Verdugo, 1997), L7=2-> T, LV EMERITEIZHET D700, mHER 5 I1E
HOHREDOHEZEIZLSZRWHEENREE LU,

HOHEIZEOFITEZ R X 5 HiEIE. ZEOITEOBIRELCTE 2 LICREROER D

ﬁ

bhH, TOXIRITEE, BIEEDEBNIKC L, HEERENLOHMFICZESL

WS TBIZAET D Z L2 WREICT 5, — 4T, BIEIC K 21TE O ITRFRH 23 )

DT, WEFEPHLSNTEL T ERLONERZD, HEVEZ AL TY

RV, FETOETRLF—ITEIOERE, AxOxx VX —FifEIX,. BEAECBIT

DATEIDOREROBENR KM INTZT —F ThDERRTIENTE D, 7221, BRI

KA Z 2= IO FITRRECRM, FHliZe & L1TE & ORE 2 o2 Z LI

FEENETH D, BELITHOMEZFHA~L ETIE, ERRICEDRE LI 24

BND D, Lo T, BRKIC K 2860 72 EOLBEERONE & BERMKIZKLS

1THE), BIEINTITENE Z RO TE DL Z ENREFE LUV,

Warriner et al. (1984)1%. FETOZ X VX —HHES L BEOFH & ORIZIEFRV

B G=.95)03 8 > 723, EBEO T RV — {8 & O TR CIRITFEARE - 7=

EHELTWND LV EBRIZED L S T8 A L7e D) & ORE TS L Ty,

TRNF—HHBEEIRENICE T DML RITHEREOEN SN R TH L —T7, Hi

CRD2HCHEDITENIZD —HAZRBI L TWDH EBEZX L2061, HURITEHA D

HAE SN TOWIUTERKIC X 2178 & EEO R VX —fHEL ORI 2EE DR
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HARHL ETFRSND, T T, WAEOHBBRDIME S IZ OV THERR L7227 bt & it
DOHMEND D,

U EoEma B E 2 T, AR T, EEOEBER - F A - (o HEE LTENE
TEEKEEMRICE 2 BCHEDITEIO —S>OT8T — 2 2 v, Zh 6 OfTEEE
LB EIREAT T 72 EOLEER L OBE L | RIINARZELZRFIT 5, b, BREA
JEATENWIIE TIIATENE R ZTEIOEROREER & L, BESCHE R EOLRBIIITEE
K% L CTITENC 2T 5 & v ) GHEFYTT BB G (Theory of Planned behaviour; LA,
TPB)2N % < £: &N TE Y (Ajzen, 1991; Bamberg & Schmidt, 2003). #J 200 D 3L % £ 6
TEAZGHND bEx RITBI R AL T TPB A TH D Z LRI NLTVD
(Armitage & Conner, 2001; McEachan, Conner, Taylor, & Lawton, 2011), PN¥&HY /51 E)
AT S RBEEOHIE e & L ARICITEIEN 2 L TITENC BT 5 L B X 60D 08,
EHA TN ET DAL EETERNO T, RFETIHITHEREZN L r&EZ

W DE TV SRRSO T %,

3.22. A &

ENIFE %95 H D Ene-Eco 7 m Y =2 b ZINHE ZRITHA TO 1RO TRV F
—HERE (BX. H AT 7—2 &, 3 2 EMEHREIC K DEEZRD T,
AWZETIE, b0 TF—Z 2T, REOITE L ACHEDITTEIZMA G DE -5
Mraetr-7,
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3.2.1 RBHIFES>HDEne-Eco 7R Y k

MEJIFE* 5 H D Ene-Eco Vv =2 k) (LLF, ry=7 ) X, dbiEEREE M
B, I NPO H B — hE o — JUJIHRERE 2D el k%, &4 JCB &
D@ LY FEETOE =X TENMEEL HAYIZ 2011 4 12 A5 2012 4Fv 5 11 A
FTO 1 F# T To 72, BMERIL, AKX > TED LATJEITHIEED 69 it Th
o7, JEERRERITIX, FETEED 50 ., EAETN 19 Th o 7o, Ak
ANEZ, BN 6 iy, 2 A2 22 il 3 A28 17 . 4 AA% 16 iy, 5 A3 7 iy,
6 A\ 1 Tholz, £/, T rY =7 NBINFOFRIL, 20 A8 A, 30 23 17
AL 40 823 16 A, 50 28 11 A, 60 {23 10 A, 70235 ATh 72,

ruYxr bOSAEIL, BA. BEX - VX - TR HERHMERE Lz, £
fo. BMEEXT Y =7 MRBREO 2011 4 12 AIZ, 7rY =7 FBIAIORETO T

FILX—HE - CO2 JEHRIM 2305k 572012, BREEVDARICHIE L L THREL TV

ARDIFNF—RFHAEZHE (BER, TR KT H)
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D “ObxTaplis? %2 L, ZoOBIC, ey s NEMER 1R OZRIKTHE
WZEE LTz, £ BGHEEED 20124 6 A, Jv—7A 2 a—%2FEL, £
DEIC 2 B H OBERFICEZE Lz, £ LT, 2012 4 12 AT 3 [BIH OER#ICHIZ L7z
(Figure 3-1), 72 Y =7 F T FETOT R AX—HEZIMET 720D NM AL LT,
[ARA > NBADHIE ) Z Wz, 2, =3k A v MillEREIZZABRD L5
WA balDD EWVIIEMTIERLS, BEERA v F v, 7uay=2 MO
BRI I ABUTIE U T Ene-Eco N A » b 2T E L, 7y =2 FBIMtwRAHET 5
HxOEK « HA ~ATMOZX NV F—FEHEIZSCT, MARA EREDTHEND
LA Lo Tz, AT XX —(/J&IZ, WEB F73Mim CERI L, KF
KA > M WEB b THEGRATRE T & - 7= (Figure 3-2 705 3-4), 14EMO T 1= 7 M
TH. BRIERA 2 MR U CTEIMNE LM% LW 5 2 LT X7z 33(Figure 3-5),

CHhBPARFRTH D,

ZEENRAOY 7 FE AV TEREOPFHRILAZE L, £ ORIUIE CIZFET
DEZRIZOVWTORE - PISETH> DD

33 vy FRIRKFICA ESNTZRA v MIoW T, HE R Tl 4500 "1 > b,
2 N TIX 8200 ARA > b, 3 AME TIX 10700 N A > b, 4 ATHETiE 12100 &R A
bR BALLEHEETIZ 183700 KA > FThHhot-, BEOTRALX—(FifELSBEIC
B EIL TS 2000 RA > MIED KO IERE LTz, RHATEERPEMICOWT, 7%
FERA Y RV WEATHLEFRMOATAXT T ey hROBRYT ML Y LR TE
BRERA VRN E &L, &5 —b — A —T—, (KEMRMEMRHRE & HT D
LN TE,
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3.2.2 EEOIRILF—FEHE

SMEITEH, EX - A - ATHMoEHEEZ WEB A L < ITHHIERZFE R~
L7, B - A - ATHOEHEDOHA TR 5 DT, WITHERDHERZ T
Wb o CO2 Pt (kg) LWHEEE (A TP 2—L DFM) ZHMH L, EXUT
FIABAAEIC TkWh) CTRESN TV D, CO2 JEHEZFHH I 2881, bimEE S 2009
A ARG - PR PEHIRECTH D 0.423 kg-CO2/kWh % AW 72 (Z O fRER I34E B )5 1
15 BRI LA O BRI ICE DN TN DL ARMETH D) (BrEEE, 2010a), H AL,
#igAL LP HALHIC (m3) BALE AMEFICTE SN TWD, BT XD,

(HE - WG - ARG T 2HEHIE - SR %) (BREEA, 2010b) 23 E ® 5 H
LR 72 0 ORGP &, 36 JOYRFE - Wb R R OMBEREE JEIT 2.30 kg-CO2/m3
ZHAWZ, LP HADEAEIL, BARLP HAWHMEn [Faxy 7422 LP A AD CO2
PEHFE LR D HA R T4 > 1 (HAR LP H A4, 2009) £ 0 | 6.6kg-CO2/m3 & L7,
STHE T > h(L)) B CEH &N I TV D, Ao CO2 PeHifREuL, IHE -
Wit - ARG T 2 FE S PR — 52 R B4, 2010b) L ¥ 2.49kg-CO2/L &
L7c, EBREO= L F—EHEIC, ZnbDOPHEEZ T T, i Shz CO2 &%
B U7, HEBEIZ DWW TIE, 2008 42005 2010 O FFFHA (FLIR) (B4, 2011)
MHFEH LRk A vz (BXEVE : 3.6 MJ/kwh, #(T7 A# & : 44.8 MJ/m3, LP
AN 44.9 MJ/m3, TR : 36.7 MJ/L), L FOoHTClix, HHFEZLiczh b o

WAz O CO2 PEH & M ONHFEVE & L THWZ,
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3.2.3 ERHK
AR EOTB L BER L ENET 0, 7r Y=y MBGET (2=69). BIfAD

5AER (n=66), 14% (n=67) O 3 MIERKHHAZIT -7,

Al

AW TITEMER & LT, RA S ORI, S FERIEEST T, NEENEIENT . 1TENE

X, B {78y, MO, BA Y MEFEIZONT (£ F5BbRwvw e [FEFICEF D

B o5 FiETa:ak,

A S OFME S0z VX —fBITRATH D), A= OH#EEITELE-T

ST NEREZ) o 2B (FARTE o =.84, FH%& o =57, 1% o =.55),

AFEREREAT T IE, THEOHEHMC b SRR bETxedT L], [BeEXSRA v b

HORAHRLEBICETxET 5] ©2HE (AR o = .79, FEH o = 57,

L% o =.66), WEREEMSTIE, B2 352 LHERELV ), HoxiT

EHLIAERDTLONBL LAV O 2HHA (T AR o =77, F4HFE%: o

NUR

1% o =.86) fTEIEMIL, EELABRITME DLW Sl Lzw], [BIEEICER -

HA TR ERZTELE T EbRVWESICLTWS ] @ 2HHHE (UMAR: o = .72,

FAERD o = .45, 1R o =.45), H= {78, [LED RAGHE~DOLHe L T

EHZEETCITRo TS, TERL 2> Cnnk &, avkvr v o9 7%

BT D ), IZFBEEZENRZ 2008 503, B Otk 7210 T3 <ERMNRR St

AL EZ, I0FEUFES 222 LB THFT LTS, [XDOEREIL 20 EREIZ

R L), THiE S — S ORI, Rz 4% <58 2 FOLBRIAE S 2B A2 S0

T, AL BIEO ), TBEEZWHNALEZL, BOWREZETICHKETHIT TAL X
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WL TWD ), THIZ, =7 arzbdic, REES, B - 2bbofl, RO
AELERSTHIELRET, BEELOSLRET D] O 7THE (MARE o =.75,
PR o =61, 1% o =.54) THAj, 723, 1[EHOEEMEREIL.70 ML ET
otz 2 EIHUBEOFHEMREDN TR TWHARERD S, ik, BERME~DE
BAaEVIERTZ & T, HEOHEENEKRT L L ZADBMENPEE D FFEL S vTREME:
NHHTDEEZLND, AV MHIEIZOWTIEL, A% (IARA > BB T &
(72 TpoTeb S LED ] ERRITRD)) ERA» MHEORE (1557 Lica 2

AV IBREDZ LTI EREERS ) &, TREREMIER CHAk,

3.2.4 7

AW TR, BEREO= VX —fEH &L W20, BRRO 22 MWz otr, £
DT FNF—EHEEEMROT =2 2 gt z2{To72, RO LF—fi&E
AWM TiE, CO2 R & Bz iy A, JEETRRENI . BUEAERIIC £ &
Wiz, BROAEZ Mo Tid, £9, R THONZEBIZOWT, S8BT
EiT-o0z, RIZ, HEHEDOITHER, A= TE2tRAK L L, RIS 0Em, 4
FERNBNREAT 1T NFERUBNERAT 1T 2N 88 & LT BRI A JIE L 72 p s 2 & I E MR
ST AT o7, SIS, EITHEZ 3 L2872 5 3 DOl T OB 2 i+
HIeOIT, RENFNGHT EIToTe, RO 3 F—HHELEMKOT —Z 2 v
2T, BCHEDITE L EEO= XL X —fif& (CO2 Hrti&E A (keg/AN).
PEHBE H Y (MJ/N)) & OMBZH~Tz, $72, ZREOT 3LV —fEHELEELE
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ol U, RA S OB, S RAERESH T, NISEIENREHT . ITENER A2 M EH L LT
HEUF O 2T o7, TOBRIC, AR PEFESOEREO VX —F &L 2 B HOER

M, B 1TESOERO=F X —(FHE L 3R HOEMMKE ZMAEbET,

3.3. #& B

3.3.1 REDIRNLF—FERT—%
EP. TRV FBMEO ALY CO2 PRl L BB AR - R

REHNC E & Tz (Table 3-1), A ABHITIE, #HHEABNRLWELE— AL D CO2

Tm

PEH B OB E DN D Tein o Tz, BEERERI TR, FEATOIEI BDEEEE LY & CO2

P B L BV S o7 (T2 L, KBRS 7202 L2HE OFIEARH),

G T, B (BR0R, BR - O, R A2, ER - AR - ATH) O

ANH7=0 D HB CO2 HEHi &% H.7-, Figure 3-6 (2”7 L 912, FFREEFN KX, &

HNZ 2 F—EHEN L RoTWVD Z LAFHARND, £ 2T, B (X

DI, BRI, BX - WA BR - AA AT O— NG00 OFERFK CO2 i

&G A R 7= (Table 3-1), ZDfER., BERXROLDFENEK H CO2 JEHEN L, &K

WTT, X ST, FEA s HA ST, R s T ADIET CO2 PJEHEN D 2oz,

BRI O CO2 HEHH B DWW 2 FTd 2 72912 Kruskal Wallis BiE&#1T o7& 25,

HERTEHENA SN 42(3)=13.19, p<.01), [FEEIZ IZ2WT % Kruskal Wallis
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REZEATS T, AEREDRIIA OGN 572(423)=2.19, n.s), 7235, B Z

Lottt N (BX D& : SD=1.43, X * kil : SD=1.20, FEX - H A : SD=1.27.

BR s A UTH  SD=1.20) LJEFERE (BEXDOH; : SD=47, EX - Tl : SD=.44,
TR H A SD=50, R« A Tl : SD=.45) 1Zi1%. Kruskal Wallis & DfE 5.

WY IR S0 - 7= (Hhds A% 22(3)=3.00, n.s.. JEEEEE: 2(3)=3.00, n.s.). 2% ¥ .

T NS EETERICBR 2 <. BROBOHE R R CO2 ZHEH L Tz,
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Table 3-1 {47 A%l - JEAETERER - BAJRAE R O — A H 720 CO2 HEH & & B

CO2 HEH & BE

(kg-CO2/ A\) (MJ/N)

HRAE i

T i
UGNl P HE M 7 1 HE IR 72
o 196.44 2159.83
fif%ﬂ? 246.18 2697.23
174.91 1609.27

" 202.88 2377.26
?Hﬁ%{r‘f 216.60 2456.61
91.06 1023.09

. 135.65 1753.51
f’n};%;‘f 143.72 1748.92
59.28 663.23

" 125.60 1678.51
?H};ﬂfg 119.89 1480.54
40.05 440.92

s 104.41 1234.11
?H};%)ﬁ?ui 103.17 1219.57
37.87 397.83

JEAETERER

— 149.17 1839.52
5%29) 172.83 2029.88
98.83 978.17

\ 115.83 1336.38

I\ e
%2{1{8“)? 144.85 1652.43
74.45 913.79
DA R

e 2552.38 21722.40
af?ﬁ 3093.61 26328.62
1610.45 13705.93
e 1790.00 21271.03
Ejjmmm 1873.27 22959.63
674.27 8790.10
e 1223.94 15940.60
fii“g)ﬁ % 1316.50 18243.28
426.04 7496.87
B HA 1550.11 20733.73
KT - £ Ofth 1839.64 23545.79

(n=30) 1008.95 13170.22




kg-CO2/ A

600

500 -

400 -

300 -

200 -
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e c]cctric only electric + ef=eclectric + gas =#¥=clectric + gas paraffin oil

paraffin oil

Figure 3-6 Z\J5I A & O = )L F — i 1 & D = Hi L #H)
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3.3.2 EMMHDSH

RFFETHWIZREDOFEBMEIZOWT, AR, BFEE, 1 4% TS N ERE &
D —FR WM %47 > 7= (Table 3-2), = OfEFR. SFIBEEAT T NIRRT T &
LAEBREITR b0 72 (Fs<1.01), ZIULEDRE S S RERHICEWERZ R L
TWeleh bEZ biILD, DFE V., ST ADBIGKR ) b @ WA RIEIREAT T & N R R Eh B
FFEFHFOSTWEZ LRI NN R D, RASOBMIABBMN RO, ZLEELK

(Bonferroni ¥, LATR) OfEH, FA4ER L 1AELOBICEN AL, HERITHEEN
Tole, ZHUE, Ao THEEKT 22 L CTREMELZILIZEXD L)k T
LHEREND, TEHEN, ExRTHICOVWTRAERIDEN LN (TEIEX
F(2,122)=10.51, p<.001), & = x178) : F2,106)=26.80, p<.001) . ZEILBOFELRE, N
AR 2 KF R E 0 bFRDAm > T, ZAE, LED EERA~O A2 72 EREIT RIS 3 7+
DITEN Z FAEZR L LAERIITESFHFE LD B X Db D,

KA 2 MBI DRLZIZONT, AAARNTH AT, PH4EH, 1 AR TIEER TR > T
72(F2,122)=83.01, p<.001), AA > MEIEOFHGIE, STARTOMENFEZ, 1EHZR LY
HBAK - 72 (F2,124)=7.99, p<.01), Z DO Z &ix. BHAARTTILHE L SoREE 7 D 7= |2 O PR
BAMNPEVDS, BEREIZHED THDL LB o7z EAamiTEm< o A v MIEN G E

BINCZTIED bR D KR Te LR TE %,
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Table 3-2 R V¥ & AR HEfR &

NGIl] FaAE R 1 1%
(1 [8] B & RI#A%) (2 B EERIM) (3 [0 B & RIHL)

A S OFRE 4.45 4.32 4.53
(n=64) (0.63) (0.64) (0.53)
A\ W BN R A 4.10 4.24 4.22
(n=65) (0.88) 0.67) 0.77)
W BB AS 1T 3.89 3.91 3.91
(n=64) 0.77) (0.66) 0.77)
ITENEIX 4.30 3.94 4.00
(n=162) (0.61) (0.59) (0.62)
BT RATH) 4.25 3.78 3.92
(n=54) (0.47) (0.60) (0.56)
RA VMDD ~D AL 4.35 2.61 2.37
(n=62) 0.77) (1.16) (1.28)
ARA 2 N OFHMm 3.70 4.14 4.19
(n=63) (0.87) (0.84) (0.82)

EEBRENYE, TERMEERETDH D

IO, R 1FERO 3 RIS LIZE RS LIS, RA S OB, A FERIEIRAT

. NEERIENEAT T 2SR S, ATENE X 2 iR AR L LI BRSO 21T - 72 (Table

3-3), ZOfER. WRIEEAT TR 3L b AES LITAEMA TITEENICEE

2T, —J5, ASMEIEMTIE 3 E & b ABREBITA N7z, IRASD

REINE. STTARNCAH BBA CTIEOREN R O, PER, 1 FRTIIREN LN

inodlz, DFEV . STARITIE, A S ORM E NREIERM T RETRITEILE D &

TOHITEEMICEEL TV, ARV IET LT, A=xT52BBHLA

W E Vo TR BT 28 K 0 SR < TR A TR A L 51T HTRETD C

EBRBHLLANWEREI NIZE, Ao a LED LT HTHENIAED BN,
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WIZ, ERROMSZABUATEHIEN ML AKICNA, ACHEOE =2 TH z iEmA
e LIERIFRON 21T > 72, TOREK, 3 Bl bNFEREBEM T LITEIENA —H L
T, HAEHEDITENI L TIEDOREN A LN, o, FHL TO RIS T
DATENC AT T 4 77252 5 2 Tz, RAS ORBAMOZBIIAE TR o7, D
£, PFERTIEIRFNLRAEZRUCST 5 ANEE, AT RTEEZIT > TRV, 1 4
BT, BEWRRENHA, mEWVRLE LWV E WD NIEREIEAT T ORI R A< 2o
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Table 3-3 1TENVE & HOHEDOE = R TE 2R AT & Lo H Bl 4T

I AR AR 1 1%
(1 [m] H B RIHT) (2 [A] H B AR (3 [n] H B )

DV=ATHE) & X

A X DOFRE 247 11 .16
ST BB AT 1 .13 .13 .16
NS N EDR AT 257 .33" .31*
R2 21* .19 21**

DV=4 = {78}

TRZ) & DFH .13 -.06 -.17
AhE B AT -.01 -.30* .05

WS BN A 1 .33 .43 37
1TE)E X B1 A1 .37
R2 59 .35% .39

“p<.001, "p<.01, p<.05 "p<.10
KHOEITEEREIFRRE TH S

BEVN Ty IT AR B AT AT F R . I AR B D B I AR T 1% 0 R 732 2 WIERE

ST ORBIRE % 227 3% V387 (Cross Lagged Panel Analysis; Kenny, 1975)% H >
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Tt L7z (Figure 3-7), € OfER, H4FEH O NRHIBIHEAT T ICxE L Tid, A ARTOGEZ]
S OFEE(r=.36), ITEEX(r= 39758 L T\ /=(Table 3-4), £ L T, ¥HFEHNDL 1
% T, 1ERONIERIBIET 1S3 L COMRMIEMEST I (r= 33) 3B L Tz, &
BT, 1B OB =R ATEICK LT, WREIEA T (r= .55) S ITENE X (r=.46) 1 L2

LTWe, DF 0 SMARTOERZ S OFRFEN & ATEE XS 481 D NIERIENEAT 11T

!
&

985
]

L. YA4EH%ONBEWESH T2 1 % OB = RITENZ R L T,

T AFI(1[E B &%) A (20 B ERE) 1414 (30 B B R4R)

“So

FET NI SR
BT+ gt 2. Bt I+
RETG] ZE) ZET]
BT 1+ B i+ . B+

THEE

<=
7~82

=

Figure 3-7 572 58 iA~OREIEBRIZ OV T DO RSV R
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Table 3-4  [AIFFA & B/ 5 RE 50 C oo REE [ FHBE

A SO A WY T8 B
) AT BT B 1T

A S DA 1 —

A FE R EN AT 1 .16 —

W ENRE A T 1 37 .34 —

ITENER 1 .35™ .25% .38 —

BT ATE) 1 42 .26 BT .68 —

A & D5 2 —

A BN AT 2 -.05 —

NI ENRE T 1T 2 .15 AT —

ITEHNEIX 2 .14 .29* 41 —

B R ATE) 2 .03 .03 .40™ AT —

A S DR 3 —

A IE BN AT T 3 15 —

WNZEHIENER T 1T 3 11 43" —

ITENEM 3 .22 .32 .39 —

B R1{TH) 3 -.06 .22 52 AT —
EAS D IR R D! 178 B
A 2 A 2 @D 2 BEXK2  17H) 2

A S OFAE 1 .19 -.02 .36 .25% 27

SFE BT LT 1 -.06 .39* .20 17 14

WNZERIENEE AT 1T 1 .07 27 65" .25 .33

ITENE 1 .35 .04 .39* 417 .30*

B2 ATE) 1 29" -.08 38" 42" 58"
WIS 3R R D! 178 EE S
O 3 AL 3 Bk 3 B3 1TEh 3

RA S DR 2 .58 -.17 .01 .18 .08

IR ENER AT T 2 -.12 .39** .33 28" .16

WNZEHIENEE AT 1T 2 11 12 .68 .32 .55

ITENEIX 2 17 .19 27 56** .46™

B A ATH) 2 -.02 .05 417 .30* 74

“p<.001, "p<.01, p<.05
EEBLDOBRAIZHDEFIIRREZET 1T 1EE (Fevzs B
H CEFE®R), 31X3EHE (144K 2EB%TS

L2101 2[H
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3.3.3 BRKICKATHEEROIRIILFT—FHHECHERUT
FLF—FERE~NDEEER

2 [HH, 3 HEOHEMKTHOLILHCHEDE = RITE & AEHE, ZPEEFE 1

o OFEBRDO = 3L F— & (CO2 e & H 13 (kg/ N) | P EGE H -85 (MJ/AN))

& DORfRZ A~ (Table 3-5), TOfEF, FHBMREIT-20 ~-30 Le~>TkH, HCD

HEDETRITEZITo TV D LEELEZANZE, EEREOZXVF—HEL RN E

W) BRI ST,

Table 3-5 ZEEDO T x/L ¥ —fiH&E L B CH & OITE O BfR

CO2 k& H F# (kg/—N)

7= AR % AR 14F
HOHED e AE -.18 -.21 -.20
A= ATH) 144 -.27% - 26% - 28%
PEHEE H ) (MJ/— AN)
I AR % AR 14F
HOHED FeAE% -.28% -.31% -.30%*
A= ATH) 1 4% - 34 - 31%% - 35

""p<.001, “p<.01, p<.05
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WIZ, REOZ RN F MBI T 2B 2D 0T, AR B,

1450 CO2 HEHEH 1) (kg/ N) . PEHBAVEA P (MJIN) Z2itf@iLhs L, WA

SEA, AAFERIENEAT . NEERVENERAT T ATEIE X 2 ML L L AR AL L D

YR 21T - 72 (Table 3-6), TR, A= 0xxLF—fEIT, 2 [AH

OERMMK EMAEDET, B PFEL 1 FEooz X —HMAEIX, 3 EIHOERMMKE

MAGOE TN EIToTe, TOME. THEMITRY-FFEL 1HESOEEOT R LF

—EHERICATEM S LITAEICREL Tz, WEMEIEMN I 1 Fo0%Rox

FNUX—FHEZERERIC LSS, THER LD LML T, AREPEEs

A TIT BVR O BT BN TR L T e, IRZI S OF8m & A 8RB 1)

FEEROTZ XL F—EHEICHTIRBIIA N1, THUHORRNE, Y=

7 FOBETIE, BRI L TYTE#NZ L LY EB-oTWVAEANFE, EBRO 2L X —

B D DAL NS 2 L2, [THERAEREO= 3% — A RICEBL TN L

MEgA NG, 2, B2 THZERBLLANEESTWEANTE., EEOx

FAF—EHELDRNE NS ZLRDRNEF D T EN, NRENBIBE T R EEO

b — BRI BIZBWTEELTWI EnbREBEIND,

72



Table 3-6 HEEDO =V F—(FHBEZERAEK L LI EREIFRSHT

CO2 PrH & A T (kg/—AN)  PEHEAEA E (MI/—A)

GIES % EIES %

I g opg 1T
A S OFRE -.01 .09 .05 -.06 .10 .07
A\ W BN R A -.10 .08 .10 -.11 .22 .22
W BB AF 1T -.20 -.23 -.30* -.297 -.24" -.34%
1TEEIX -.17 -.33% -.23" -.16 -.37%* -.25"
R2 .14* .19* .16* 21%% 21%* .18*

“'p<.001, "p<.01, p<.05 Tp<.10
FHOMEITEEMREFARE TH 5

3.4 & W

AWFZET, FEETOE T FATERED 7202, RHIRARERO = 3 /L% — &0
8 & = 1 X —{HE MBI 18 T N IERIEIEE AT 1 DA DIMEIC DV TRRET L7z, T DBRIC,
KOz XM ELBCHEDOTEZ AV, 2L & NRERIEIEST T 2 & LB
R E OFEZG~To, £ ORR, WEMEIEM B EEO 2L F—fHICbLECH
HOTENICOEHERGRE HTZ6 LTV,

AWTE TR NI RN DLLT O Z EPRRATEETIEIRWTES 97, A > M
NFEBEENT T ZME S E5FERE LTORELR DT L BZDBNDN, —EDHHTHE
R D IFSFEEEST T O ZODITEHEIRE~OREN R O N o e, —J7 T NHER
AT IR D7 2 Rl e B = TE E EORENH D Z LR SN, &%

IRRVGIHT DRER D B AR FERIBIEE AT U XN FERIBIR AT I (2 D ATREME VR STz,

&
T

LLER Y SR EIEEAT 312 K 0 EEIAIC A L L7z AT Eh2s . WRIEIEM T omE D &
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EHICEET HAMBEEZEE LG 2R T 52N TE D,

WHRBBIRET T IX ATE 2 ERT A LIt TaEOLND EbEZBND,2F D,
TEh= X v kA v M(Keisler, 19710784189 A fil(Festinger, 1957)(Z & 2 &A1 23 Al g
ThoH, LinL, ZEARNVGHIORRIE, ITEI 5 NFEEIEEST T ~DRBITAE T
ol £, RLEHBDRVKRA » MEAHIEZT AWV EEW, £ 200 RNRE
TRITENE RO Z ENEHEWEZL LTS H D, b, A 2 MEDOA
LARTERC A B 22 A 3 AR B BRI L T2 DITx Ly A8 SRV R T
VRO FEHIENEEAT 1T 7> & NSRBI AT 1T ~ DB EER DD 1 FRICA LN, T O
FATKE LTI, ATEV~DOAE 238 FE B0 & NIRRT ZE 0 5 BB DS RFf 2 2 B W CHlL D
(Deci & Ryan, 1985) & W 9 BB AIEEN D LRy, DFE D A v MEEFXE W)
I BB AT T IS X R VBB © 7 U, AN SEABIEE A I 03 NS BB A T e B b B
IR ZET D L WO A TH D, Z ORI OV TIE, ABFZE TR LIz & &
HiZ, SR IDIIHRFT LTV BERDH D, 612, EBEUFDHT OR R0 B FHER O
KT, ARNEEMAS IO BCHEDITH~NADKENRONTZZ b, T4 —~
A=V ITNRENEZ o EBRTE S, 2L, 2T TEHEZRTHICEB N THT
VHE— A TR DEED LR OT LI LT L ARSI LR OIREDMET
HD,

ARIOSMEBIIAZICL > TEDLNTEY , LD REFEHER—B L THE
STl ENL B EDBEATRIIH L TAEVEREAL TN EEZEZOND, ZDT®,
SAFEHVEIEAT T DN RB T Te e ZE2 oD, o, Ay =r MIBFEEFZER
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Slele®, FHIOR=A L — MERLHEROBIMAEN TS Rhole, TOLD, W
IO REEFRER B L TRIETER Y, &I, A7 uY 7 FTIERA
N HIE 2 TR, MEFRORA > MIESHA > b O WS4 253% 10 5
NIRRTl sh BA 2 MEAHIE BROMRITHE TE ed oo, BEGA - G
RO BIL, 7 v 227 F#HiH(Kahneman & Tversky, 1979)70°6% 25 &, BED S
PIMAEFRXED b ERE N &N THIN S, Kitamura, Takamatsu, Ishii, &
Shimoda (2014)/%, CO2 HEHICu X7 L — A& IS SETHIEZRRE L TV 5, A
ZECIE, WEFRXAEHW T NEEIEMA TIZEDER R N holcZ &b N
BARZEANLIEGAEIZITL VIR RmWE RIS, 72720, BELORWSINEIC
FHEBALND S L, BLEDOKIZONT, Zh 608K Z#E L ZERIC X
STHENDDLER DD, 7272 L, RERITENE O DITI1E, IR 7 FB = EER
TIE72 <. BRI RATEBI S fIRE 72 THAEEREZIT I RETHA I,

AFETIE, o TV A XN E ot #EHRNET T L 5 RESCERK
WD AT D ENTE ehole, KVFHMICRRO FRSLERMOEEEZFHRD
X, B oRBEEOBE Y TN EEDREEITOLERD D,

XS RT v FOHKIC K DHIE LOBRBE S H 50 AWIENRET D Z &
LD, ERAMRBE»LIE, EEOZFIAX—HEHEEZ AW SERLY, BXRE
FTRBEBMRTINF—I v 7 A SMOBLENLIRA DMLELEEZHBMHRTE 5, L350

TRNF AN 5 HEEICIB VT, BRERD OO L L TH AR HIZE

84 — DD RN X—JFICFH DL DO TIER L, HEOBEJREZHAGDE D Z LT, 2R E<
TRNVF—ZEAS LT HZLTHD,
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BWAfIEEY 5D D, FETOEZRTEIONG 2 BELRIZTICRET 5 01%, BEO 2K
BT 2 ECHELRRZRE L TENNH D, TR T, EXOAEFER &
LTMEHNDRENENIRZ NI v 7 ZAOFEmMNEATH LN, BN DZ KL
F— b RAMNCBEA T XA —I v 7V ZOEZFEETH D, RAMRTRLX—
BIROFM 2 E 2. DR RFETOE T RATE & TMMPT OV THEFT 28 B0 —
S 2 AAFFEITOR LT,

o, EEOTRAF—EHEITH CHEOE T RITE) & O BICTIVEBIBIR A R
SNTce RENTRINDEEL L OITEIN AR RBEEH LT 22 21c20T, £
DY DV T U7 BRBERCBATEIRFFR 1T A 72 &9, ARFEIL. & DREE D24
ERLIIZUOH TOMENS LivZewy, Lrh, WiTEEEOBRERS—BHLTEY .,
ITENVE X & NIERVENEAT 1 M TENC B R BN H 5 2 & ORI RS L7,

BRERLEATEIIE T < VBN TV A ET A TIZNEREHEA T IXH E VBV IAE
NTIhholz, L, RYMIICITEIZ Rt S5 720101d, AR TR LIZE S 2
WLLEWVWSTZWDIFIEVCD L) R BRLET VIRV IADERIIH L7255, Geller
(2002) 1%, BRECECIEATEIVAFZEIC . WNIRRIBIEAT T &2 & 20 B C iR & B i (Deci & Ryan,
1985) DB b ET NMICMADERPHD L LTV DA, EIEM R ITITH T
I, ARRFZE T, F61 L L CNBIIEIBEAH T OEEMA R LIZIcE EE 50, 4%

INLOEZELEZMZD I E CRERBITHET VORBIZLORN-TNTEAD,
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Chapter 4

Study 3: The relations between the states of waste station on

household waste, and social ties and local structural conditions*?

4.1. Introduction

Household waste is produced on a daily basis. Over time, even small acts of improper
disposal and separation of waste can amount to considerable expense, in terms of time, and effort
required to process, which contributes to increased costs for the entire society. Many existing
studies have focused on appropriate waste management and related behavior, such as littering
(Schultz, Bator, Large, Bruni, & Tabanico, 2013; De Kort, McCalley, & Midden, 2008; Liu &
Sibley, 2004; Cialdini, Reno, & Kallgren, 1990; Reno, Cialdini, & Kallgren, 1993) and recycling
(Matthies, Selge, & Klockner, 2012; White & Hyde, 2012; Hopper & Nielsen, 1991; Thegersen,
1994; Vining & Ebreo, 1990). However, this study focuses specifically on the daily disposal of
household waste.

Appropriate waste disposal is essential to process household waste efficiently. Due to the
effort that people need to put into appropriate waste disposal, it can be understood as
representing a social dilemma and/or a social trap, that is, it represents a the tradeoff between
personal gains and societal costs (Edney & Harper, 1978; Platt, 1973). If everyone using a waste

station conducts appropriate waste disposal the waste station will be kept clean, but it requires

41 Mori, Y., Ohnuma, S., & Klockner, C. A., (under review). The Effects of Social Ties and Local
Structural Conditions on Appropriate Waste Station Maintenance of Household Waste: A Case Study
in Sapporo. Journal of Environmental Information Science, 44(5).
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some costs (burden and/or labor) for individuals to insure to dispose waste appropriately. Thus, it
serves as an almost paradigmatic illustration of a social dilemma as individuals have to incur a

cost in order to create/maintain a public good.

4.1.1 Waste management in Japan

In Sapporo, household waste is disposed of in “waste stations” which is a system that
can also be found in some districts in the UK and some other Asian countries. Unlike in
container-based systems, no large trash containers are set up. Instead, there are areas allocated
for waste disposal (both recycling and garbage collection) at the side of the curb, although,
sometimes small containers are also placed in such areas’?. Each waste station is usually shared
by 10-20 households but there can be more involved parties in larger apartment buildings. The
waste stations are generally managed by the residents who use them, which suggests that
relationships among community members are likely to be important for effective maintenance of
the waste station. Community activities are maintained voluntarily. For example, there are
Neighborhood Associations in each community, which are contributing to activities such as
crime prevention, disaster preparation, and keeping the area clean. Every household can join
these associations, but there is no explicit incentive for joining or participating. Yet, in spite of

the lack of any explicit incentives, over 70% of the households are members of Neighborhood

42 Six type of household waste are collected at waste station: 1) burnable waste (kitchen rubbish,
used tissue, hard plastics products etc.) which are incinerated, 2) non-burnable waste (ceramics,
broken glasses and iron industries that are not recyclable) which are landfilled, 3) cans, PET bottles,
and glass bottles that are reusable or recyclable (material recycle), 4) plastic containers and
packaging for reproducing solid fuel, 5) miscellaneous paper for recycling, and 6) branches, leave,
grass and weed cuttings for fertilization. Burnable waste and non-burnable waste have to be put into
charged yellow bags, and the others put into uncharged white or skeleton bags. The types of collected
wastes are decided based on specific days of the week, and residents are asked to put such waste in
the morning of the relevant day.
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Associations (The Environmental Bureau Sapporo, 2012). A similar situation exists regarding the
management of waste stations with many of them involving local rules that are enforced without
any explicit sanctions. This indicates that good relationships in the community must be required

in order to set up and maintain local rules. Indeed, although the majority of waste stations are
well managed, some are in a poor condition, with overflowing contents and generally dirty
surroundings. In waste stations that are poorly managed, inappropriate disposal*® occurs more
frequently, causing problems among local residents and potentially leading to the deterioration of
social relationships. Thus, social relationships and waste station maintenance might influence
each other in a bidirectional way. The Environmental Bureau of Sapporo (2012) reported from
data collected from interviews and an observational survey that residents living in rented
apartments for singles and youths are more likely to dispose of waste inappropriately, whereas
individuals who are or have previously been board members of a Neighborhood Association and
are long-term residents are more likely to manage waste stations well. Indeed, board members
seem to shoulder most of the burden for maintaining waste stations. Accordingly, since waste
station management is a common community issue it can be expected that the findings reported
in this study may have beneficial practical implications also beyond waste stations of the type

analyzed here.

4.1.2 Social ties and relationships in the community

Previous sociological studies show that community ties play fundamental role in

concepts of society (Gesellschaft) (Maclver, 1917), social capital (Bourdieu, 1986; Putnam,

43 Examples of inappropriate disposals include: the wastes and recyclable materials are not separated, the wrong
material is disposed on a wrong day, or materials being disposed at a later time. In Sapporo the collectors do not

collect inappropriate bags and, instead, a “red seal” is affixed to them. The labeled bags have to be cleared up by
the users of the waste station. If no one clears the waste station, the waste stations become dirty and scattered.
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Leonardi, & Nanetti, 1993; Putnam, 2000; Sampson, Raudenbush, & Earls, 1997), and social
networks (Berkman & Syme, 1979; Granovetter, 1973). These concepts collectively refer to the
idea that social bonds and social norms are important for people to sustain a community, as they
serve as part of the foundation of their daily lives. Pretty (2003) highlights that people generally
display increased confidence to become involved with collective activities when they can expect
that others will do so also. Moreover, under such conditions people are less likely to engage in
private actions that have a negative impact on collective resources, such as the degradation of
common spaces (Pretty, 2003; Pretty & Ward, 2001). Putnam (2000) argues that participation in
local community organizations creates cohesion among neighbors, bringing about a positive
resource for participants and the neighborhood. Similarly, Taylor (1996) finds that people who
participate in groups that deal with neighborhood problems report higher levels of attachment to
their neighborhoods. More broadly, Sampson et al. (1997) argue that social and organizational
characteristics of neighborhoods explain variations in crime rates that are not solely attributable
to the aggregated demographic characteristics of individuals.

Social ties in the community are used as a measure of a community’s liveliness.
Likewise, Fisher (1982) argues that the number of friends in towns and communities influences
attitudes and behaviors related to the choices made in community life. Hence, Weenig & Midden
(1991) successfully used the number of acquaintance as a measure of weak and strong ties when
examining participation in an energy saving program. Furthermore, the number of acquaintances
a person in a neighborhood has been found to correlate with recycling behavior and appropriate
waste separation behavior (Ando, Ohnuma, & Chang, 2007; Ohnuma & Ando 2000). Based on

such findings, this study also employed the number of acquaintances as a measure for social ties.
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Given that waste station is managed well, there are larger number of acquaintances and
developed strong social ties. Therefore, it is hypothesized that the better managed waste stations,
the stronger the observed social ties in the relevant community. To explore this, the correlation
between the number of acquaintances in the community and the state of waste stations was

explored.

4.1.3 Local structural conditions

In addition to social ties, the local circumstances, such as nearby artificial structures, can
reflect the general the waste management level of the community. Thus, local circumstances can
be regarded as an indirect communication of social norms.

Many different kinds of artificial structures are found in communities such as parks,
flowerbeds and community bulletin boards. These are usually considered as common or
semiprivate spaces, which affect behavior (Liu & Sibley, 2004). For instance, Kelling and Coles
(1996) suggest that the appearance of the physical environment provides a direct message that
regulates individual behavior. A disordered physical environment is not only a consequence of
neglect but also a signal that generally prohibited behaviors are tolerated. Hence, visual cues,
such as the presence of graffiti, public intoxication, visible garbage, and abandoned cars, attract
criminal offenders, who assume from such cues that residents are indifferent to what goes on in
their neighborhood (Duneier, 1999; Harcourt, 2001; Taylor, 2001). In support of such an
association, littering has been found to be predictive of crime rates in a community (Brown,
Perkins, & Brown, 2004).

One explanation for the influence of local structural conditions on behavior can be

found in situational norms, which are described as automatically guiding social behavior (Aarts
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and Dijksterhuis, 2003). Situational norms represent generally accepted beliefs on how to behave
in particular situations and are learned by associating normative behavior to specific situations.

People behave appropriately when they face a local situation that provides a cue to keep
the community clean, once such normative beliefs are established, and they learn to act
appropriately. Accordingly, a second hypothesis explored in this paper is that the local physical
conditions surrounding waste stations will be related to the state of management of waste
stations.

Next, we address the relationship between social ties and local structural conditions. Various
architectural and structural features can facilitate social interactions and enable the monitoring of
behavior among residents (Evans, 2003; Leccese & McCormick, 2000; Leyden, 2003). Indeed,
characteristics of outdoor common spaces have been shown to help foster the formation and
maintenance of social ties in inner-city elderly residents (Kweon, Sullivan, & Wiley, 1998).
Leyden (2003) suggests that residents living in walkable neighborhoods are more likely to know
their neighbors, participate politically, trust others, and be involved socially. Similarly in
(Skjaeveland & Garling, 1997), aspects of the built environment, such as semiprivate spaces for
sitting and open spaces, have been found to be related to increases in supportive acts by
neighbors and a higher sense of community attachment. These studies collectively provide

compelling evidence that local structural conditions also relate to social ties in a community.

4.1.4 Hypotheses

Based on the above theoretical background, the following hypotheses were derived:
Hla: Those who experience stronger social ties in their local community will dispose of

waste more appropriately than those who have weaker social ties at the individual level.
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Hl1b: At the station level, social ties are related to the state of management of waste
stations.

H2: Local physical conditions surrounding waste stations are related to the state of
management of waste stations.

This study analysed the relationships among the state of management of waste stations,
social ties, and the local circumstances surrounding waste stations, in terms of a micro—macro

dynamic system.

4.2. Method

4.2.1 Overview of the data collection

Data was collected at three levels; the individual level, the waste station level, and the
area level. The main analysis focuses on the waste station level; however, additional data was
also recorded at the ‘area’ level covering several waste stations. First, a pilot study based on
observational methods was conducted. The state of waste station management and physical
features of the surrounding areas were coded by members of the research team. The state of
management was graded on the basis of the extent of inappropriate disposal behavior. For local
circumstances, the presence of cues (or remnants) to relationships between residents were
recorded (e.g., places where people gather and form relationships—sometimes through back-
fence gossip—and perform management tasks regularly). Second, a questionnaire survey was
collected from individuals who used well-managed or poorly managed waste stations to more
precisely measure the levels of inappropriate disposal behavior, social ties in the community and

other demographic variables.
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4.2.2 Observation of waste stations

Approximately 800 waste stations in Sapporo were observed for a three-week period
from 8 a.m. until noon by observers walking through the areas. The observers counted the bags
disposed at each waste station (specifically: the number of total disposals, appropriate disposals,
and inappropriate disposals) and gathered information about waste station usage (e.g., whether
the waste station belonged to an apartment building or a detached house, and the number of
households using each waste station). In the case of an apartment building, observers noted the
name of the building, the number of apartments occupied, and the presence or absence of an
entrance with an automatic security lock. All the records were crosschecked by comparing
independent reports from two or more observers and if their records did not match they were
recounted again on the spot. Additionally, pictures were taken of all observed waste stations and
a random selection of these was compared against the ratings by a different set of investigators to
confirm that the records were accurate. To help visualize the information collected, the locations
and other related data were entered into an online map (Figure 4-1). In well-managed waste
stations, household wastes were disposed in the assigned spaces (Figure 4-2). Moreover,
identical colored bags were disposed simultaneously, implying that there was no inappropriate
disposal (Figure 4-3). In contrast, household waste found in poorly/non-managed waste stations
were often found to be overflowing and disorderly (Figure 4-4). Furthermore, different colored
bags, indicating different types of household waste, were visible, implying inappropriate
disposal. Such cases are labeled by garbage collectors with cards marked in red and are thus

straightforward to identify (Figure 4-5).
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Figure 4-1: an example of the map that information of the locations and
other related data entered into
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Figure 4-2: An example of a well-
managed waste station (disposals
fit into the assigned space)

Figure 4-3: An example of a well-
managed waste station (appropriate
types of disposals are lined up)

Figure 4-4: An example of an
unmanaged waste station (the
different types of disposals are
overflowing)

Figure 4-5: An example of an
unmanaged waste station (labeled
with red cards indicating
inappropriate disposal)
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An aggregated waste station score was calculated on the basis of 3 weeks of
observations of waste stations. Each waste station was observed four times on different
collection days** (two days for burnable waste, once for plastic containers and packaging and
once for, cans, glass bottles, and PET bottles) as the criteria for inappropriate disposal differs
according to the type of material collected (Table 4-1). Each waste station was then assigned a
score ranging from 0 to 8 points. A point was added at each observation if inappropriate disposal
was observed at the waste station. Another point was added if bags sealed with red cards were
found, indicating that the garbage collector had detected inappropriate disposal. With four
observations, the worst possible score was 8, while the best score was 0. Because of the point
distribution across waste stations, we defined well-managed waste stations as those with scores
of 0-2 points and poorly managed waste stations as those with scores of 3—8 points (Figure 4-6).
Finally, 102 waste stations were chosen in the areas monitored, consisting of an equal amount of
extremely well-managed (n = 50) and poorly managed waste stations (n = 52). The study
therefore used a quasi-experimental design by contrasting the extreme ends of the spectrum to
obtain more readily interpretable effects.

In the next step, areas that contained 4—6 waste stations of the same status of
management were selected to identify the relevant local physical circumstances surrounding
them (Figure 4-7). If an area contained 4—-6 well-managed waste stations, it was defined as an
organized area. Similarly, an area containing 4—6 poorly managed waste stations was defined as a
disorganized area. The following criteria were also applied to define areas: all waste stations had

to be within walking distance from each other and uninterrupted by a large street, thereby

44 The types of waste collected are assigned to specific days of the week in Japan. For example, cans and bins are
collected on Mondays, while plastics are collected on Wednesdays. Furthermore, the colors of disposal bags are
assigned according to material type.
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realistically serving as a small community entity. Organized and disorganized areas were selected

that contained approximately an equal number of detached houses and apartments. Following

such methods, 23 areas were selected: 11 organized areas with well-managed waste stations and

12 disorganized areas with poorly managed waste stations.

Table 4-1: the example of the scoring Waste Stations

Total

WS number 1 102
Burnable waste® Red seal 0 1
Inappropriate
disposal 0 1
Red seal 0 0
Burnable waste@ .
Inappropriate 1 1
disposal
Plastic containers Red seal 0 0
and packaging Inappropriate 0 1
disposal
Bottles, cans, Red seal 1 0
and PET bottles Inappropriate 0 0
disposal
2 4
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4.2.3 Observed features of the area

In addition to the observations related to waste stations, we conducted observations of
the local circumstances surrounding these waste stations, on an aggregate level. Observers were
sent to score each area in terms of the following features: whether the area includes small parks,
schools or institutions; holds extracurricular activities such as private piano schools; provides
space for people to gather and interact; whether there is evidence that people actually gather and
interact; if there is a community bulletin board or a board member’s house*™ belonging to the
Neighborhood Association and whether; there are kitchen gardens and flowerbeds (Figure 4-8).
These features were selected on the assumption that they were related to social ties in the
community. Every area was observed twice on a weekday morning (from 10 a.m. to noon) during
fine weather. Pairs of observers judged whether the seven indicators listed above were present in
each area (presence: 1 point, absence: 0 points), they took pictures, and marked the observed
locations on the map (Table 4-2). After observation, two independent researchers inspected the
pictures and observation records to ensure uniformity in standards.Finally, from the data
collected a principal components analysis was conducted on the observed data, and two
components were extracted, namely “Space to connect with people” and “Contact with

community bonds” (Table 4-3).

+® Neighborhood Associations are self-government organizations established by residents in the community. Name
plates in an official position at the entrance to the houses of Neighborhood Association board members enables
observers to find them.
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Table 4-2: the example of observation on the indicator of local circumstances

Area number 12 23
Small park 110 0
School - Institution 110 1
ExtraC}Jl:r!cuIar 00 0
activities
People gathering and
) 111 1
walking
Community bulletin 0l o 0
board
House of the head of
local Resident’s 111 0
Associations
Kitchen garden- 01 0

flowerbed
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Table 4-3: Principal component analysis on local circumstances

F1 F2 Communality o

Small park .86 21 A7

School, Institution 72 10 .53
Extracurricular activities .60 -.33 46 o
People gathering and walking .58 -.01 .33

Community bulletin board .05 .84 .70
Nelgiborhood Asociations ~20 71 55 64
Kitchen garden, flower bed 34 .70 .60

Eigenvalue 2.10 1.85

Variance explained 31 .25

Note. The figures written under F1 and F2 are factor loadings, the value varies from -1 to 1. A
value closer to 0 indicates the item does not relate strongly with the factor, while a value
closer to 1 indicates a closer relationship with the factor. Finally, a value closer to -1
indicates that the item has a negative relationship with the relevant factor.

Communality is an indicator of how much the extracted factors explain the measured
variables. The maximum value for this is 1 and the minimum value is 0. Higher
communalities indicate a better fit with the measures,

a means Cronbach's alpha, which measure scale reliability. The alpha coefficient ranges in
value from 0 to 1. A reliability score of 0.60 or higher is indicative of a stronger connection
between items measured.

Eigenvalues are an indicator used to judge which number of factors is most appropriate.
The higher eigenvalues are, the stronger the relation between the factors and the measured
variables. The variance explained divides eigenvalues by the number of measured
variables.
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4.2.4 The questionnaire survey

A questionnaire was distributed to all of the individuals who used the surveyed waste
stations. Researchers personally visited every household to distribute the questionnaires, and
asked the respondents to send the completed form back if they agreed to participate. The
participants enclosed their responses in an envelope with no personal information, insuring
anonymity and send the response back by mail. The survey items included the participants’ self-
reported disposal behaviors and perceived quality of social ties. The researchers visited 3159
households, and obtained an acceptance rate of 19.2%. However, a higher compliance rate was
found in organized areas than in disorganized areas, as shown in Table 4-4. From the

questionnaires accepted most were returned (see Table 4-4).

Table 4-4: Acceptance rate and response rate by area

Organized areas Disorganized areas
é‘ég‘;l;ttzﬁgz f‘ftiisite 0 31 % (362 of 1,158) 13 % (264 of 2,101)
gg:ggg:g f)"‘ftfmepte d) 87 % (315 of 362) 73 % (193 of 264)
Valid responses n=315 n=193

Self-reported inappropriate disposal behavior was measured by nine items on a four
point scale (1: not at all — 4: very frequently, see Appendix) (o =.77).

In addition, the respondents were questioned about social ties in their community using
four items. Three of the items were measured on a four point scale and one item was an open

ended question: “How strong are the social ties of your household to the neighborhood?” (1: not
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at all strong — 4: very strong); “How many acquaintances do members of your household have
with local residents?” (1: 0 persons, 2: 1-4 persons, 3: 5-19 persons, 4: > 20 persons); “How
much do you know about your neighborhood?” (1: do not know anything — 4: know a lot); and
“How many people do you greet when you happen to meet them on the road?” (This question log
transformed before calculating the scale to obtain a normal distribution) (o = .61).

Demographic data (age, occupation, residential status, belonging to a Neighborhood
Association, residence duration, marital status, and the amount of people cohabitating) was also
collected using the self-report questionnaire. All demographic variables were coded for the
analysis: Age was categorized into eight categories (1: 10-20 years to 8: 80 years and older).
Occupation was coded as to the current degree of employment (1: retired, 2: housewife, 3: part-
time job, contracted and self-owned, 4: full-time employment). Residential status was coded as
apartment versus house (1: apartment, 0: house) and rented versus self-owned (1: rented, 0: self-
owned). Belonging to a Neighborhood Association was coded according to the degree of
experience serving on a board (1: not belonging at all, 2: belonging to Resident's Association but
not having experience of the board, 3: belonging to a Resident's Association and being on the
board or having previously been on the board). Residential duration in the area was coded from 1
to 7 (1: less than 5 years, 2: 6 - 10 years, 3: 11 - 20 years, 4: 21 - 30 years, 5: 31 - 40 years, 6: 41
- 50 years, 7: more than 50 years) and marital status was coded in three categories (1: unmarried,
2: divorced or separated, 3: married or have a spouse). Finally, the amount of people cohabitating
was coded from 1 to 5 (1: 1 person, 2: 2 persons, 3: 3 persons, 4: 4 persons, 5: more than 4
persons). Discontinuous variables among demographics variable such as occupation, residential
status, belonging to a Neighborhood Association, and marital status were transformed to dummy

variables in the following analyses reported.
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4.2.5 Analysis design

Three analyses were conducted at the individual, waste station, and area level. At the
individual level, the correlation between self-reported inappropriate disposal behavior and social
ties in the community was analyzed (N = 508: organized areas: n = 315; disorganized areas: n =
193). At the waste station level, the correlations between overall waste station score, aggregated
self-reported inappropriate disposal behavior, and aggregated self-reported social ties in the
community were analyzed (N = 102: well-managed waste stations: n = 50; unmanaged waste
stations: n = 52). At the area level, correlations were computed between the aggregated waste
station scores, aggregated self-report data, and indicators of local circumstances recorded
through observation (N = 23: organized areas: n = 11; disorganized areas: n = 12). Finally, the

variables at waste station and area levels were entered into a two-level analysis.

4.3. Results

4.3.1 Individual level analysis

First, demographic variables were compared between organized and disorganized areas.
There were significant differences between these areas in terms of demographics (Table 4-5) and
as such, all relevant demographic variables were controlled for in the following analyses

reported.

97



Table 4-5: Difference between areas on demographics

Organized areas

Disorganized

(%) areas (%)
Sex Male 31.41 42.19 22(1) =6.03
Female 68.59 57.81
Occupation  Housewife 31.49 10.00 ¥(7)=6753""
Part-time job 12.01 14.74
Company employee 16.23 27.89
Contracted employee 3.90 7.37
Self-employed 6.82 3.68
Retirement 24.68 15.79
Student 2.92 11.05
Residential Rented apartment 2 sk
Stots hO:ste pd 24.59 79.03 £4(3) = 139.87
Self-owned apartment
bouse P 23.93 3.76
Rented house 10.49 3.23
Self-owned house 40.98 13.98
Belonging to
Neighborhood Not belonging 9.06 49.47 2(2)=116.90"
Association
Belonging to
Neighborhood
Association but not 47.25 38.30
having experience of
the board
Belonging to
Neighborhood
Association and on or 43.69 12.23
having been on the
board
Residence o5 years 25.24 62.11 £(6)=82.86""
6-10 years 16.29 14.74
11-20 years 17.57 8.42
21-30 years 18.53 4.21
31-40 years 9.27 8.42
41-50 years 8.31 1.05
More than 51 years 4.79 1.05
Marital status  Unmarried 10.93 45.79 7(2) = 114.497
Divorced or separated 18.33 30.00
Married 70.74 24.21

"p<.001, "p<.01, p<.05
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Note. The right column is the result of chi-square tests. Chi-square tests examine the difference
between categorical variables like frequency. Sex is provided as an example: the
percentage of genders in organized area (the sum of the percentage of male and female is
100%) was compared with the percentage in disorganized area.

The p value is the estimated probability of rejecting the null hypothesis, which is usually
the hypothesis of "no difference". The p value is a number between 0 and 1. 5% (less than
1 in 20 chance of being wrong), 1% and 0.1% (p < 0.05, 0.01 and 0.001) levels are widely
employed as indications of a significant difference. A p value of .05 indicates a low
probability of detecting a spurious difference but a p value of .001 is a stronger indication.

A comparative analysis was made between organized and disorganized areas in self-
reported inappropriate disposal behavior and social ties. The difference in inappropriate disposal
behavior between organized areas (M = 1.43, SD = .37) and disorganized areas (M = 1.78, SD
= .55) was significant (¢ (282) = 7.60, p < .001). Indicating that respondents from disorganized
areas reported more inappropriate disposal behavior than those from organized areas, which was
consistent with the definition attributed through observation. As for the difference in social ties
in the community, a significant difference was found between organized and disorganized areas
(t (326) = 12.6, p < .001). Respondents from disorganized areas had weaker social ties with their
communities compared to those from organized areas (organized: M = 2.86, SD = .64;
disorganized: M = 1.98, SD = .82).

Next we conducted sequential regressions to examine the predictors of self-reported
inappropriate disposal behavior (Table 4-6). In the first step, self-reported inappropriate disposal
behavior was regressed on social ties and the effect of social ties was found to be a significant
predictor. Before going to the second step, as an intermediate step a multiple regression analysis
using the forced entry method was conducted to identify the significant demographic variables
impacting self-reported disposal behavior. The results showed that age (f = -.37, p <.001),

occupation: housewife (f = -.08, p <.10) and belonging to a resident’s association (f = -.09, p
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<.10) were all significant. Following this, as the second step, a multiple regression was
conducted using a forced entry method with combined social ties and demographic variables as
the independent variables. The results obtained showed that social ties and age predicted self-
reported inappropriate disposal behavior significantly, but the other demographic variables were
no longer significant. However, multicollinearity was observed in the model (VIFnaximum = 2.36,
Tolerancemaximum = -42). To resolve this issue, a multiple regression analysis employing a
stepwise entry method was conducted. The results received proved to be very similar to those
obtained with the forced entry method (Table 4-6), increasing confidence in the validity of the

result. In this model social ties remained significant after controlling for demographics.
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Table 4-6: Regression of self-reported inappropriate disposal behavior on individual level

1 2 3
Social ties -437 -147 - 197"
Age =347 -347
Occupation (Retired) -.03 -
Occupation (Housewife) -.07 -
The amount of cohabitants -.04 -
Marital status -.08 -.10"
Residential status (Self-owned) -.03 -
Residential status (House) -.07 -
Belong to Residents Association -.05 -
R 187 297 287
AR? 11

wxkp < 001, **p < 01, *p < .05

Note. The figures presented in this table are standard partial regression coefficient (5).

p refers to the effect of independent variables on the dependent variable. Standard partial
regression coefficient ranges in value from -1 to 1. A value closer to 1 indicates independent
variable have a strong positive effect on the dependent variable, whereas a value closer to -1
indicates a strong negative effect. A value closer to 0 indicates that the independent variable has

little effect on the dependent variable.

R-Square refers to the proportion of variation in the dependent variable that can be accounted for
by the independent variables. The higher an R-Square value the stronger the indication that the

independent variables explain the dependent variable.

The first and second regressions used a forced entry method, while the third model employed a

stepwise entry method.
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4.3.2 Waste station level analysis

At the waste station level: first, correlation coefficients were calculated between the
waste station score and aggregated scores of self-reported inappropriate disposal behavior and
social ties. These correlations were significant with aggregated self-reported inappropriate
disposal behavior correlating positively with waste station score (r = .48, p <.001, n = 102); and
aggregated self-reported social ties correlating negatively (r = —.64, p < .001, n = 102). The
correlation between the waste station score and the self-reported inappropriate disposal behavior
indicated that the self-reports were reliable. Furthermore, the correlation between waste station
scores and aggregated social ties indicated that H1 was supported at the waste station level in
relation to observed behavior.

We conducted a sequential regression to examine the predictors of the waste station
score (Table 4-7). In the first step, a regression of the waste station score on self-reported
inappropriate disposal behavior was performed. The results showed that self-reported
inappropriate disposal behavior was a significant predictor of the waste station score. As the
second step, a multiple regression of waste station scores on self-reported behavior and social
ties using the forced entry method was conducted. The results showed that social ties were the
stronger predictor of the waste station score, as self-reported inappropriate disposal behavior did
not produce a significant additional effect. Following this, as an intermediary step we conducted
another multiple regression of the waste station score using a forced entry method, but this time
using only aggregated demographic variables as the independent variables. The results revealed
that, the effect of residential status (self-owned) (f = -.24, p <.10), marital status (f = -.22, p
<.10) and the amount of cohabitants (f = -.23, p <.10) were significant predictors of waste

station score. Other demographic variables were not significant. After completing this, the third
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core multiple regression was conducted using a forced entry method and self-reported

inappropriate disposal behavior, social ties and all demographic variables all included as

independent variables. The results revealed that social ties (f = -.34, p <.10) and age (f = .36, p

<.10) affect waste station scores and all other variables were not significant, however again

multicollinearity was found in the model (VIFyaximum = 6.89, Tolerancemaximum = -15). Therefore,

another regression analysis using a stepwise entry method was conducted. The results obtained

revealed that waste station score was significantly predicted by social ties and the amount of

cohabitants. Social ties were found to be the strongest predictor of waste station score, even

when controlling for demographic variables, which echoed the results found at the individual

level.

Table 4-7: Regression of waste station score on waste station level

1 2 3
Inappropriate disposal behavior 48 A1 —
Social ties -56" -39
The amount of cohabitants -33"
AR? 17 .04

Note. Figure in this table is standard partial regression coefficient.

*Exp <.001, **p < .01, *p <.05
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4.3.3 Area level analysis

The area level data obtained by observational measurements were aggregated into two
scores on the basis of the principal component analysis (Table 4-3) and these were then used in
the analysis reported below. First, a correlation analysis was conducted between the waste station
scores aggregated to the area level and the two components of local circumstances. Negative
correlations were found between the waste station score and both components of local
circumstances (“contact with community bond”: » = —.46; “space to connect with people”: r =
—.51), which implied that the greater the possibilities each area offered for community bonding
and connecting with other people, the better managed the waste stations in the area were (as the
lower station scores indicated better upkeep).

Finally, a multi-level analysis was conducted to test the influence of variables which
were measured on different levels. A two-level regression model was specified with waste station
scores (n = 102) nested in 23 areas as the dependent variable (Table 4-8). The independent
variables were social ties in the community and inappropriate disposal behavior aggregated by
waste station at the individual level and the two components of local circumstances, “contact
with community bond” and ““space to connect with people,” at the area level. The results revealed
that the between-area variation in waste station scores was significantly predicted by both
components of local circumstances in area level. However, at the waste station level, aggregated
self-report variables were not significant predictors of within-area variation in waste station
scores. This implies that if between-area variation is separated from within-area variation, self-

reported inappropriate disposal behavior and social ties lose their predictive power.
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Table 4-8: Results of the multi-level model test (Level 1: N yaste station = 102, Level 2: N 4rea = 23,
Model fit: Chi’ = 14.97; df = 4; p <.01; Chi*/df = 3.74, CFI = 1.00; TLI = 1.00; RMSEA = .00,

SRMR,itnin = .001; SRMR peryeen = -000)

Beta SE P S

Within level (Level 1: waste station)

waste station score «— aggregated social ties -.11 17 10 -28

waste station score «<— aggregated inappropriate disposal behavior 15 14 .76 .04

Between level (Level 2: area)
aggregated waste station score «— contact with community bond -2.72 d6  .01*  -42

aggregated waste station score «— space to connect with people -3.15 Jd6  .01%*  -42

*Ep < .01, *p <.05

Note. Beta represents the effects of the independent variables on the dependent variable and f is
a figure which represents a standardized Beta.
SE is the indicator for exploring the extent of variation in the data. The smaller the SE is,
the smaller the variance.
Chi-square values predict the degree of variance of a population.
df indicates the degrees of freedom used in the final calculation of a given statistical
analysis that are free to vary. The degrees of freedom are used to determine how accurate
an estimate of the variance is.
CFI, TLI, RMSEA and SRMR refer to the goodness of fit for the model presented. CFI and
TLI should be equal to or greater than .90 to accept a model as accurate. [f RMSEA is
smaller than 0.05 then this indicates a good fit. Similarly, if SRMR <= .05 this also
indicates a good fit. The smaller the value of SRMR, the better the model fits the data.
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4.4. Discussion

The purpose of this study is to examine the relationships between the state of waste
station and social tiees in the community as well as local structural conditions. Hypotheses of
individual level and area level were derived. Individual level hypotheses are Hla: Those who
experience stronger social ties in their local community will dispose of waste more appropriately
than those who have weaker social ties at the individual level and H1b: At the station level,
social ties are related to the state of management of waste stations. Area level hypothesis is H2:
Local physical conditions surrounding waste stations are related to the state of management of
waste stations.

This study analyzed the management of waste stations in relation to social ties in the
community and structural conditions by means of data gathered at three different levels, using
observation and self-reports. The results suggested that self-reported social ties and observed
local circumstances, which are assumed to foster social ties, play an important role in
appropriately managing waste stations in the community. In other words, maintaining and
increasing social ties may guide appropriate waste station management. Similarly, keeping
spatial reminders of other people (or signs of gathering) also plays an important role in
promoting residents to manage waste stations appropriately.

To summarize, the results obtained revealed that social ties in the community influenced
self-reported inappropriate disposal behavior, even after controlling for relevant demographic
variables at the individual level. In addition, the results from analysis conducted at the waste
station level found that social ties predicted the state of waste station management better than

self-reported inappropriate disposal behavior, although self-reported behavior did display a clear
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correlation with the state of waste stations. These results imply that social ties in the community
play a critical role in guiding appropriate disposal behavior.

Secondly, the results of the area level analysis revealed that each area component
(contact with community bond and space for connecting with people) also had a clear impact on
aggregated waste station scores. Therefore, H2, which connects local physical conditions
surrounding waste stations to their state of management, was supported. The results also further
suggested that self-reported social ties and inappropriate disposal behavior aggregated to the
waste station level had little affect on waste station scores. This may be due to the difference in
between area variance (i. e. local physical conditions) being larger than within area variance (i. e.
the aggregated self-report responses of those using the waste station). When the variance of
waste station scores was separated into within-area and between-area components, the two area
quality components became significant predictors of variation in waste station scores between
areas, whereas the within-area variation was no longer significantly predicted by aggregated
individual inappropriate disposal behavior and social ties. These findings can be explained
primarily by the design of the study since areas with relatively homogenous high waste station
scores were contrasted with areas homogenous low waste station scores, which means that the
within area variation in waste station scores is invariably low.

The results of the differences between types of areas on demographics variables also
provide some important insights. Residents living in a disorganized area as compared to those in
organized area tend to be employed, live in rented apartment houses, not belong to
Neighborhood Associations, have a short duration of residence and be unmarried. Based on these
characteristics, it can be assumed that they have less opportunity and time to develop social ties

with neighbors. Therefore, interventions, such as changing local physical conditions, in order to
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promote better connections with neighbors should be undertaken but with due consideration
taken for the common profile and constraints faced by those living in disorganized areas. Some
practical examples of possible interventions on this basis are discussed in more detail
below.Some methodological limitations of this research also need to be recognized. This study
used partly aggregated data on the waste station and the area level. The meaningfulness of using
aggregated demographics is unclear. However, the aggregated survey data on disposal behavior
was found to correlate well with observed data. Moreover, the area level data, due to the
definition applied, included only 23 elements (11 organized and 12 disorganized areas). Areas
that included both well-managed and unmanaged waste stations were dropped because of the
study’s experimental design. This is likely to produce smaller variance within areas thereby
weakening the effect of the within-area variation in the multilevel analysis.

Despite such limitations, this study has some important practical implications. During
interviews conducted with residents in the areas (see Ohnuma, Mori, Nagasaka, Sato, Kitakaji, &
Bai, 2012, for a detailed description of the results), some residents complained that only the
boards of Neighborhood Associations and some highly committed residents take responsibility
for maintaining waste stations. Some residents thus speculated on how such committed
individuals could effectively reach out to those who had less connection with their neighbors. It
is difficult to address their concern by exclusively focusing on the correlation between social ties
and level of waste management, as it can be difficult in reality to create opportunities to increase
and maintain social ties (e.g., Putnam, 2000). However, some of our results indicated a
relationship between management of waste stations and the availability of local space for people
to gather. These findings could be interpreted as supportive of other studies, which highlight the

effects of social structures on inappropriate behavior, such as “broken windows” (Kelling &
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Coles, 1996) and situational norms (Aarts & Dijksterhuis, 2003). However, despite the
similarities there have to date only been a few other studies, which have analyzed social ties and
local social structure at both the individual and macro levels (c.f. Sampson et al., 1997). The few
related studies that have addressed these items have also done so solely through questionnaires
without collecting or comparing data about the surrounding social structures (e. g. Alexander,
Smaje, Timlett, & Williams, 2009). With such caveats noted, our current results indicate that
establishing spaces for gathering and connecting is likely to contribute to stronger social ties,
which in turn might lead to better management of waste stations.

The importance of community is universal; however, its representation varies among
cultures. This study showed the significance of social ties and local structure in the Japanese
society. However, this study’s findings might be unique to this cultural context, since the
collection system for household waste examined is specific to Japan and some other places. On
the other hand, collective waste disposal activities, including curbside recycling, are conducted
globally, including western societies. Therefore, the results of this study might have wider
applicability and offer a practical means how to intervene in communities that lack social ties
and have poor waste management. Local governments resources could in such cases be
strategically employed to create the spaces for gathering. It is always difficult for government
interventions to create social ties in target communities but changing local circumstances and
available structures in the community are positive steps that may enable people to gather more
easily and enable the seed of social ties to be planted.

Close relationships, particularly with family, important to prevent from littering from
early life (Gregson, Metcalfe, & Crewe, 2007), but family culture and other close relationships

are not suitable targets for intervention by local government. Consequently, a more effective
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strategy will be to help establish communication networks (Weenig, & Midden, 1991), as these
will encourage changes to local circumstances and help to provide desired situational cues
(Aarts, & Dijksterhuis, 2003). Employing such a perspective will help improve waste
management policy making and is likely to be widely applicable as waste management is a
public service, at least in part, almost universally, even though relationships between
communities and local government vary.

Moreover, we suggest that while direct measures to improve waste station management,
such as guidance or penalties for inappropriate behavior, might be necessary, indirect measures,
which are designed to generate a positive community atmosphere, may also prove effective to
induce community cooperation. Due to the nature of collective waste disposal, it is also difficult
to detect who precisely littered in most cases. In such a situation, surveillance is a prerequisite
for an effective penalty system. However, security cameras have been found not to be effective at
preventing illegal littering but only work after littered to find an offender (Shimada, 2012).
Moreover, the installation and maintenance of a surveillance system entails significant costs for
both the hardware and the labor to make effective use of the technology. In contrast, creating a
positive community atmosphere, while more difficult will result in a much lower cost in terms of
maintenance once established. Although the effects are not powerful, social norms have been
documented to have a stronger impact in public spaces (Cialdini et al., 1990; Kallgren, Reno, &
Cialdini, 2000; Schultz, 1999), an effect, which has been observed in many countries across the
world. However this study marks a starting point and provides practical recommendations but
further research on the relationship between social ties, local circumstances and social norms are

required.
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Appendix: Questionnaire items
Inappropriate disposal behavior:
“I dispose of cardboard, newspaper, or magazines on the day when miscellaneous paper is
collected.”

TEELHET D SHF - #eads « 5 —d& [HERBDH) ICHLTLES ZEPHS

“Because of my job or other evening commitments, I sometime put my household waste out at
night rather than waiting till morning.”

Pl &G ((LFEDHHERE) HICTHZHLTLEI ZEPRHE

“Sometimes, being in a rush, I cannot put my household waste out before 8:30 a. m.”

., W32 TE8HFEE TIZZHeHE RN ERH S

“If I’'m late putting my garbage out and garbage collection has already finished for the day, I’ll
sometimes just take it out anyway and leave it in the collection station.”
SHRR T3 AT HIRFEF T TICER L 2 /5o /208, o CEETkeEDFFEINTE

TLFEIZEPRDS

“On days when I accidentally take out the wrong garbage on the wrong day, I sometimes just
leave it in the collection station anyway.”
IEHEHE L CE S FEED S5 815> CETLE LR, THAXT—2 g Al DFFENTETL

EFoZEBHS
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“I frequently dispose of miscellaneous paper together with household waste that should not be
disposed of as miscellaneous paper, such as used tissue.”
HERB DD N, MDHE L THT RXRETLRNED (7o =20 E) A TWER, TDEEN

LTLEIZETDS

“I sometime dispose of miscellaneous paper along with burnable wastes.”

RS ZHBDRINE, MHEANTLE I ZERDD

“I dispose of plastic containers and packaging on a day for disposing bottles, cans, and PET
bottles.”
TIZRT P EHBEAREL L THT NE LD A DT T XTF > 2 Fggw ) &, [OA - il « ~N> PP

AADH) IZHLTLEI> ZEDRDS

“When I’m unsure of how to separate household waste, I sometime just put it in the municipally-

assigned paid trash bags.”

DN KT & DIE, E VDR THEEERICANTLE I EBDS
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AWFFEIE. B DO ATNE & BAR PR WFEIE Z A O AN E1TE) & FRETOE = R 1T8) % %f
GUIITAZEATV, BREEICELE L7 TE AR, T L CREXBE L, TORRIC, %i%
DATENZ SN T, EEEOITEI O Z R T 572012, TEIORB OB/ TE OfE 3

Hhshs 7 =2 2T, RHBICIBE LR L7,

9E 1 Tk, EFAFEZEDO ZHARAT —v g U~OREIEHEHZ IG5 2 &2 BB
HWZ7 14— RNy 7 HWIOEH), RAZ—OEREWV D SHEONTAZIToT2, £
DR, TANET -T2 4 BEETIE, FHRT 4 — RNy 7 HWSOIEEEAT - I FfE
FT, ZHOAREIEHEHA B -72, LarL, RAZ—Z ¥R L2 EES ClE A EE
HIZEED R bR o T, STAK TES, —RFRIC T N TO R TABEEDE 2
WAz, L, BTH®3 7 ACBISTEEHOBENL, HWEOIEE LR A H
— &R LIz AEETIE, AEESFEHOZVREBIZRER> T LES2, fFHf 7 +— K
Ny 7 FAT o TR FHEE TIEFRERIIC A E EPEH 23 B> T e, 2E D, SV S OiEH)
IABEESELATENC R LT, BB R IR Lo 7edy, |7 4 — Ry 7 13k
HIZRENR D BTz,

e 2 Tid. FHEETORBMMZRAE = B2t 42 BIZ, St ABBGETICAT G- LTz A > B
WHZDTZRLF—HBEICL > THDT DLWV HAERORA > M2 ARRER & L
THWT, S FERIEIEST T - WRIEIET T OBLE O DR 21T o 72, TORR, FEER
DX —HHEZANTHONNE, A= VEAOHED | hOBIRZ 5D T
AL TWLOIMFELY b X AF—2 AL TWD 2 MRS NT, 2 I AR,
PAERL 1% O 3[AIEHE L 72 BRI Z W7 o8 b B SO = xITENI KR L T,
NIRRT CATENERNIEY 7 2ADER LR L, FEERO R, BFNFRIITENIC
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HLTwATFTRAOEELEL L TWe, SHIC, B ETORBERIMAER, It
ARTOTRZA S OFRH LATE R, FERONIFEEIE T T IZREBL TR £k,
1 FHOACHEDE T RTENCEEL T\, EEOZ X LY —fHEEEMKROT
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W52 8 Tik, ZHART—v g VOBERREMIBENO Ry hU—2 | ZHZATF—T 3
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A EHEHICR LT, #Hllk DS 0 NI BT L0, v~ 7 1 LU Tk, #illkoo
RN E Vo TAESER LD b N O WL 22 IR A R E Z A O R EPEH IR
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LW O BRI E NI,

FHARTRON-NROER

5. 1.1 HMRDBZADZITAIREMEIZDONT

AL, BE < HLRERETHOS b, FEZHOREEYEHITE & FETOH
TRITE G L L TRFZITo 70, ENENDOITEIOFEIKIZIB VT, Fa OMBED T
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F9. REEZHOPEHATENC DWW T, Hilk TR 5N 25 FEE Z A O R ESEHIC R L
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PET LTV ROl & D272 0 2 TRV ENZ S EE BT, FiED
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115
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