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A7 <9zl dFro=r wEE= olitsteirt X471 F83F
A §F SHAE Holdth AFE A FAskE A AA F
stel 7] & olAitster A F % 350ppme] AF7F A ¢ Sl
Ao 7 AR THRockstrom et al, 2009). 184 o] A T
+ 2014del 400ppme Edfste] Al&efA Frbete FAlolH, & HE
97k AA F 3Rl ANHA FHAGAE A +2.3W/m’ 2§ T
Sb FFo|th(Steffen et al, 2014). 7] F olitsterio] F7F W A
o BAPAY e AT2dsE doA T, UHE, % VIR S
ol 715 e dlor AFZHT, ol V|ZWIE ¢kststr] |l
AA vt vheFe o] ARHI QT
Aox 7HY, Ak 2 7] AAkE Qs oA AFE-H
o] SltH(Allen, 2013). 1970t o]* =2+ dlfE A=Akl
AHE I e, r=S Aes ol &al oF 45%2] =S AgAketar Sl
tHTowler, 2014). Z1&vt Agks o] &5 A7 ik A AA oA
I o] AbSFREA O] oF 41%u AAE A E We 4l oaksteAE Wy
%?‘_}‘:}r(EIA 2017). olel HL =], oAtste A HiES £ol7] 9% &
Ao w ojAbstRtATE Ao WA k= A TFslUAE AFE-E A7
—Zr%‘#i ATh AB7FsAUA Y] & vE RS 719 T3
I tharE ARkl Agsk s ds VIREY] v A FEele de
oA & AREst #ake AR Aibo] 7Hesiths A O]‘jr

-
2
Am AR A ARl AeTel FYAFAL e He
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3l 7HE A=A =¥s sk EAoln AeAlg oA FAe TdAd
stuzol7l’= i 7 =dl, 20123955 AlzHE o] AFYS AWlE
o] FoE niR O R ouA] AMEFE Afsta ATl A A
S AUAAHE S7HE BRE stk o] AR 194 A e EEl
Al AUAAEES 20119 2.9%CA4 20149 5%7HA] &)
N3, 29 AF S B8 20209704 20%E EolaA ITHAMEE
. 2014). ole] 2017l M&Al 37k T 17kl B HH]E
H 2022714 1009 7hRoll B d S Haske HEY ZAE
, B ALAEE A-e] AX9 A/SE SIE AT AR[A
UTH 2014dFE 2AXoE AFgHI = vy S g
M 28 A AU AAY 7heAd e A o] &
U Idel= ETstal o2 Ald Zigte] F#a 7HEE ¢ Sl
o7 g A7t vy F53 Aol
*Fo] Z(Diffusion of Innovation Theory)s Aj|Z& Z o2 212l
H= ofolto], #3Y L AlEs Wolsols #A e AYst] fg o]
Zo]tHRogers, 2005). Al A&Hof J&S v|A= °
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S S5, aen A B S A FHAE 1k
HEAgol F pisbeltt 53 H4 AF Avpt FHAE 29 9
age] ot Aol dEsheul, olF AHA FEaAgs Y
ol %mstebi ek POl MASE vUBFFE N2 FHAFA
QALY W B PN uste] AR BAFOR AY ]
Wb A8 A At ReA 48 SR 4T G 8
& UYPS HA AT (TS i) vAE 9B Qe 2
Ao E AFelM AEE JEAEe EAt JFe] Ygo] WA

(Graziano-Gillingham, 2014; Rode-Weber, 2016, Muller-Rode, 2013;
o]/d A, 2018).
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2. AF 3 L B4

2 AT AE R 20149 FE 2017d7H4], 3tH R e A

A OMEE oo ® sty A&Al= 2012W 9 %316}4%0171 A&
AlZFstEAl AU AAH S BxE UxE 8 dafe g d, g

WEF, FEHEH R, ol E WdttE: &85t nyEkd RS g
Attt (19 1-1]2 20143 5-E 2017d7k4] A x€ wjgo 2
9y uydbda Hadsts BojEnh g kgl vld] ofutE |

o mUEgE AX g F7F =Rl
T REE AEA Y ol FERAE Yo w Firt %DJMP—E o}}
= AR AAF SR nlsh ¢l AbEEo] Rol Qe

ATHHAAS EH 5, 2001). -G 71+ 053 %ﬁ}. A
Ao wel 20149FE 2017d7HA 2] AlAE Am FFo] 7hsst
2014d o]He]| FxE ofuETL thiteltt. =4, AR FAZ I
HAs A5t FEE olgELE ALttt olZM 4dzke] Hg
dolHE 5 F Qi T 79570 ofHERA S FA UG o St

2,000 ________‘_____._.——v-———'

201439 20153 20163 20173
— | 2tohE 1,777 3,258 8,311 18,605
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1. A4l &

HAlgA 92 19629 Rogersell ¥ o]Z20F 3 A3y %2
off A AFA vEbd o] ofEA FAlE o] THETtE BE T A5E
A 2EES 243l Rogerst 19580 & X YofA dAstE 5 7
& ol gatell Fst zApAIS] BIAREES] =is 2AWHA] o8 W okl
A A7 ALY dgreh AR Akt Als d skt O
S8, 9%, w5 Fak AFelA vERe ARE A3 mhE SAF B
o AEE, Ml Al Ad HAHeo| FFS vA= A, WA=
e 5O F8A EAS vigo R Al gito] v Al AL i)
Aoletar F=4sttHRogers, 2005).

Rogers(2005)°ﬂ U?Etﬁ Aol FA4kd o, oy w3b, thFst JiY,
a8y s AEI AFRECAAM FEAoE A= qrF o] St
o 7] ol A @H}L 5}44 HE ol Alztol A #ghel| whet AR A A L] A
A= AtolelA 54 AEE 3l AruAolA
ot 53] gzl AFE gake] AYEY S5
2ko] wj-¢- 5 2 3&ttH(Rai-Henry, 2016). of7]olA 77y Ale]dolst -4
AE o A3 olslE EAdst] Slall A= el A
v = "o, AryAelAdE o= AR FAEE Ad ARAA
A dojytHRogers, 2005).
FAbo] &2 thFet Wokel FAA A7 MW Folnk. T i3
Q1 Aldl+= Ryan-Gross(1943)7} ofo] @ ofoll A st 35 < ik
Aot FEA S FRE deR AEE, vE 5o g4 34
St

S A7 Aog AA FAF Ao Qo] ulg F3 HE(20%)E A
A1 gtH(Korsching, 2001). ﬂ%?‘iOﬂH—E oy g AgE sk A
T35 9, 2018 Auley 3295, 2011), ¥R J5ALE S
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M ok WAl TEESAIE Tl #EF AU iRl S HeEs e w
FAEJHAE =Y A&, 2017; Singhal-Rogers, 2003). 71 2%
Ay Ael Aol Ak Bl AR g AT (o]l o]gn], 2013;
A7 olu]Z 2010; Meseguer, 2005), vFAIE 3} 73 Shol| A AlARE
shalboll 3 - (Valente, 1995; Bollinger-Gillingham, 2012) 3k o}
b 33124 AR HAE SAHCE gt el H9E AYE A
(Graziano-Gillingham, 2014; Rode-Weber, 2016)% )t}

BFd HdS AT dstE ekstshr] Sl R o R de -y gk
AuAz sAser, A AAA R 7P wEA Adsts Vs
o] tHGelman and Meshek, 2013; Rai-Robinson, 2015). &3] 7}13 o A
A8e e 7 e 7S iy kel st #4lo] =olrta
o Aee 2014de] dAdstuEelr] AR dstow ﬂ]o”o)f
Azttt AaAle] 7R 8 BkdS Aol AdaE gy
A=, Aol wep Gk AErh Ed P AR UEdTh o=
oAl YEh = TR o]dA wiEldl, ol st ¥l SAdo]
gatof Qlo] Ao &2 fFldl= Q9lo] HrHRogers, 2005).
SAGE AtHOE VMR U HE SAS AuEes ¢
st d7te] g RS F535k0] ZIP code ElA F3
g WEE AyE dF7F 9o (Bollinger-Gillingham, 2012;
Kwan, 2012; Richter, 2013; Graziano-Gillingham, 2014), 7§)1 +2
2SS vfg o w2 gk A% Qti(Parkins et al., 2018; Wolske et al,
2017). HZel= BRI UEQA #A0® nyHSde Fiks
Ade|® gttt sd4E 7K i) S8 JAs ololFE HEY s
Mo A wl-¢ st YIS £ Rai-Henry(2016)+= /‘}ﬂ A S AE
I FZHA AlgkY FE H3dsk e O oyx] % TAsk7] Slsk =
T2 5@—4%}7 HE B3
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Atk elA] o9 WA oA anjzte] WET e wAlA
=3k 7o tha AA A AFE olgsrozN AAFIE B3}
7H%6‘]'% Eﬂ Zﬂgfﬂ-q—% 7;10]]:]— O]E _AOH 7]_;(—]_%_ U]]/]EHOO]:_, fﬂ—}\]—
AHgstel QL WSR2k BEAGE] FFE AR 23
& 2<lsttk(Rai-Robinson, 2015). AW Eilo] 2o x o]g} 7
A4 Sl i Z2 AHuE wpiE st Gak S F A sk,
A A A FERe] wow JEYI RUES ARESHT
(Keeling-Eames, 2005; Kiss et al, 2010).
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2. APA+ &

1) AFS| A s Ao

Arsl A Zd & A-f(social interaction) ©]*& ¥ peer effect), =Y
% (imitation)®} F# &E(herd behavior)e]gtz Ezw 7[¢l2] dFo]
a27F &3 A qtHlel dEs e s wEth(Manski, 1993;
Dharshing, 2017). &4l gA4ke] o =wA F3te] ost #42 =] gk
A A2 Q) i%]tﬂ Frdlstw el Torsten Higerstrand YHAb= &
2 AT oJEA Aol gate] IS FA AlEHlAE o] &)

A}
o
s

of gea) AAEL olSAdE 1o waE TARE 2aw 9k
Z shtelel, whsl Azke] Adel] weh A2l AesS Halo] ¥4
w0l o

7Feldol xae v eth(Rogers, 2005). #Zell= 7
Aol EAS EUlE A9 gaks At
A8 "Hekd kel oA E o]t /\}ﬂﬂ HeAge anrr
v 31 54 AEsta Mol AYe Ak o S v
A= HAol Follx] métstH = AT Es] o] Fojx o gl
Bollinger-Gillingham(2012)= 7F48 ©Ejok3d A8 3 olxads
7Hg WA AR Aot ml=e] Ay oloA ZIP codeE thdL
2 g 4% A3 ZIP code WelA 7 BjFdo] 7] FrtEW
HEFsS AHT gEo] 0.78%%E =oldths S B3t gdEo] 7t
T A7V A3 < AU AFF olxadrt ¥ A wAgskEd, Tt
TA717F 255 7HE Wl U EEe FASke Aol oA 7]

wolal, AR AeE EEIE u oA mUEHYEs & FEC
F7] wWiEolth. olF F3 AlAAQ mavE AA o] Y& vHE B
g FEStE. Gl A post codes: TR st AME A G AES
A E A5 QT Richter(2013)= G = olA oFsiA|wt SAH SR &
ot o AslA Ao Ag gIE HASHS AL, Snape(2016)% 3¢
NS F3l 7HEE HYEF AYEC] vEe IS wdsta, A
ol Alzto] AdE Qe Eo] Frkete s 93 ol HYF
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ek ol Eatsl 4 Ul AR PEY 9FHe S,
County® W12 BHEALAE Faste] Frrdow 274 niel 9l
w19 of

T % ¢ltHDharshing, 2017).

X
BloFg Aol o]% 1o AuAgo] nA= A 23S wE AT
=AY 3t}. Graziano Glhngham(2014)° = FUE A A 9] 71 &
kol F71A B EAS A9 KTl Census block group 5%
T 3o F/HOO‘“ @H] Z—JE Wk 0.5, 0.5-1, 1- 4”]'0194 =5

Al g skl 4 ﬁﬂr 0.57Fd 14101] 17Fdo] gdd= Hxlﬁ}tq 3
Ao® 0.44 7holA EiFd AX7F F7HE B olxadE AA
Ao 2 Gt elsdth. Muller-Rode(2013)+= =599 Wiesbaden®| 4] binary
g 23 BUS ARgsto] BieFd AR 9IA ko] AAl =2 Al A
ARgsto] wEATSH. AR EodETE AF A s AR a4
34 =8dt}. Rode-Weber(2016)= 50194 929l 576,0004 th 2]
kg A2 A85E 7|¥itor A9 FArdS ALEste] AL A Als
280l g3 et Hkd Ax 9IA el W3 0.5km, lkm,
dkm % 10kme| AgelA vehbe Hd AE e F1h4] a3E ®
Agto ma gyt WAskE A AYE Ilsit. A4 ¥
ARl FAAE ek Aol Hkd Akl
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Ao)| 2o AFo tfsk 2| Q1A AFE BEo|RS Anjzte] Fhu)
A} WE. a3 AXAGFHO RS gANEA 2uAl AES L}
Epdith, wheba] Al 7EA] o] & +

THete] AT oz HYF Adnvt
7HA = vhekek e oA R
1 Slel® 7EA], BE 9 A A A RE AAA QRle o]2Y|7HA] HF
o -2 a9l RS #FE AFUF vk UgHEeA x84 AE
S sk w9 Beste] 218 AlFel s n]EH o)F, AHE &
ol T £ Ao Ao W& AFel vk QYo z ojojxrh=
%797 (Arkesteijn and Oerlemans, 2005)°A%-E] T3¢} o]ggo}
MM EeFd dXe] FaksteE Abs] 2 AlElA <l # ¥ (Braito et al.,
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2, A G2, AR o] AEEs} ofH #AAE 7HA
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A el Ak vl FSetnh oluA] A el A 41w
TOES] HxE A PA 1w 442 261 TOE] =73 63.4% 24 1
ATk 2o A awRo] =] 10% ApA sz Hl wkel Ak

F2 0.4%°l = 3strH(o] 7, 2015).
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Folth. 29HAl AFF S AlFEtAA U g A Aag W A 3
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ok ARAR st dw 3 Ve =Y RS REes A
wokal glow, AA el ME MRS REas Aste] 2HAs Ao
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= A5 A4 E
(K—apt) (K—apt) X Al th

F2T 15 7,382 5 (33.3%) 3,038
=T 15 14,109 6 (26.7%) 4,246
S 50 24,656 18 (36.0%) 13,638
AET 80 45,113 25 (31.3%) 19,366
FAT 53 22,230 16 (30.2%) 9,989
ST 73 41,111 28 (38.4%) 23,930
a7 71 36,809 22 (31.0%) 17,872
HEL 102 62,842 52 (51.0%) 47,177
FET 38 28,070 11 (28.9%) 12,728
L 90 58,130 49 (54.4%) 45,369
=Y 182 145,842 90 (49.5%) 93,813
T 83 31,465 19 (22.9%) 9,731
A& 59 32,247 24 (40.7%) 17,769
o} 89 46,519 28 (31.5%) 15,029
FHT 97 65,021 35 (36.1%) 42,254
AT 132 75,873 46 (34.8%) 35,443
T2 106 55,334 50 (47.2%) 34,924
FHT 30 17,277 10 (33.3%) 9,242
ASET 124 52,746 44 (35.5%) 28,316
e 78 39,189 35 (44.9%) 25,275
ot 56 40,815 16 (28.6%) 23,961
RES 104 31,868 27 (26.0%) 20,082
T 133 91,343 65 (48.9%) 60,611
Sl 106 93,845 48 (45.3%) 65,071
35T 72 50,426 28 (38.9%) 22,776

FHA 2,038 1,210,262 795 (39.0%) 706,836
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3.92, w4 288.300. % AtEH o] ¥ol 3|ARYS AMESHZ] 9l T}
S —.JHH?"P\:}. o]} o] A7} IFEAHOverdispersion)stA = <
]Zﬁa‘co 712 4+ glermg Fol]d  F3¥E(Negative binomial
distribution)& &3t 3|ARYES AFEsof stof(Cameron-Trivedi,
2013).

(29 4-112 myed AA AldisdE ofstEd X =5 HoljFt} o}
FEWEA Y] T E2Q 795709 oftERA O] 4d%ke] AFEQl 3,180
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e m o,

500
1

ol
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3) A5 RN TS Tl AEA 257 Tl 747} @3] F53leH, olgE
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Aolth, vy eiefge] ds HAHA b2 obEWA = F 1,17570 %

A2 AL oF 36.95%F AAITTE ofAH F(0)°] HukeA #=
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2) Argwl

(1) A+
Rogers(2005)+= 3 Al&H4

o|& Atolell= #AZE glrkal olekrsgttt. REH, o]

gz wolzole Aol Ses Wd A7t ArHMorris and
Venkatesh, 2000; Lee et al., 2003). Mills-Schleich(2012)% /3 <] 11
MN=s oz Agst 43 =9 7H7F dyA] &do] 34 V&S
st o] Jlomn, ol wHFFo] wal oA Aok gl HA 7]
<ol digt Fr AHAdo]l W] wiifolzta FAsttt. o]9k H|=3sH
Kellstedt et al.(2008)% wo]7} %2 AtghEo] &> A=l vla] A
st S ARl o]qrel] dAlo]l @ sirtal wETE TP S Bkd A
vl o] Ao QlojAE vrolo] BAE F AT7F Ak AR Aol
M odaE M8 HRd AY el A dFS wA =,
ol #AA A9} A Fe et #o] 9= HOoFE e tHParkins
et al.,, 2018). Wk, wl=rol A= & A7t 2= AT 7MY 8 dldF
A e okl Ao whEw 20-454], 654 o]AteA e AHES
H A tHBollinger-Gillingham, 2012). ¥]52&kA] 40tholld 7F8 -8 ejof
e go] A U AF7F AT Zahran et al., 2008; Kwan, 2012),
G5 EEHA &S AT % 9 tHGraziano-Gillingham, 2014). 3t
A=l A RIke] ATl s Fd(40-494])0] Bk A=
AR AHRAAZE dvtal =2 H AN, 40 w|Rkel A 2 ElE o] B o]
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(2) A3

AbR A S Flstr] s AR SEARE] x4, ICLEL 7t
A oF G oA AR o oFE WgE Faeth AR TEA G
A FLE AAA o] &9t S ALttt ol V=X AA G 7
£ vyt Bg A9 AA L] Pl AXAEFS g sttt
& 7 ok AddTe wEYE JRAYXGEFS 7 Aol #H7 Tt
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20143 (1570 4), 2015 (2970 4), 2016\ (45704), 20173 (58742

—

4) A ES wig 7] oAl ke TIEe
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Arkesteijin: Oerlemans(2005)i= 841 712 Ago] A4 712
AFEL] A7tHel mrkeh WHEA Bo] drkw ek e o
F Ao oI AAA Fnprt FAbel FFHA IS v Ht
(Parkins et al, 2018: braito et al, 2017, Bollinger-Gillingham, 2012).
Aol s o] anE ATEAs] Sl =A AA 2 AE, uF,
A2, B 9 Tk ok A kst 1 (Zenk et al., 2011; Chen et
al., 2017; Dobra et al., 2017)7} o] Fo]lx+= &% 3 7Hactivity space)
of Zl¥keto] wmlUEjkd FAkel HALE gRlsit. s ¥ {Hactivity

A
o}
o},

Oolﬂ%u

space) AFgHE Atolell AE3|AQl JEFo] wAst=E Fow, ¥t 5
el whE AbElA 9 #AA A Qcld digt ARle] TS Hrlsh=
71822l %—4% o]ZtHChen-Dobra, 2017). d¥r& o2 72 %S
st LA Aol  AdxRw A& (Golledge Stimson,  1997;

Schénfelder-Axhausen, 2003), A FAAY, &3 9 S2%5shy 7
< A71AQ FPo] o]FoA = w1 8] YAl o] FoA = ¥zt
ol A 7HA £HE TE3HGolledge-Stimson, 1997).
o] A++= 7H3& wUEYF ks AHEE Zo] £33 HF o)
TFAAE AR & vyeFd FAk He el #io] Tt wYE

FFe] ke Qo] AtEES F3, AHF 58 F 7]Edd AAE nY
HFgS ST A 9P o] Ee mEWY AMRFES OE AFEEY
BEs S HZol dF= ol A e WEs Ao jlon
(Frederiks et al., 2015), 7Fd4€ wiyejeks feo] Qlojx= Fio
AAE vyESES 548 AlgtEo] Alat AR He dA4bew A
8 7bsetth & Aol = olFE mUBFEY] AlAA] madte A st
I QJIATE YA myH gl WaeTH At AAAIE F1E Zlole
v 7HaE AFHoR st

FEFHo] o]FojA= Fe] WLE AA] Sl AAATE AR

SR



ok Qlt}. Zenk et al.,(2011)
T/ A9 & 54 AT ] AARAE Be dTelA EEest
= 70 2 dAFelAeE ERE 153
ozl AYE ulsts AFA WHE 1,000mE e aitoz A 8359
O (Chaix et al., 2014; Villanueva et al., 2014), Perchoux et
1..(2016)= A2k A%(1,000m), o7} 9 AFS] Z-5(500m), ATH]~
Z4F5(200m)9] tE xR A&t FFHY A=E AHEGH. vy
gekg gake] FEE 54e AYE ATeME kg dH TR
W v WEHE ARES] Aged mE dFHe] AEE AV ESH
Graziano-Gillingham(2014)= ©ejF33 dw] ¥4 0.5, 0.5-1, 1-4n}dS
o] x&AS H7] Yot HHE AASA=d, 0.57d elA 2olskA
EZ5 30 Rode'Weber(2016)= ®HE 0.5km, lkm, 4km % 10km%E
FEFH Wz AAsaL, lkmelA s d&FHo] e Bl
Rai-Robinson(2015)> Ej o]l AX¥ 7bg F9lel 100ft(30.5m) 7+
o2 10,000£t(3,050m)7HA1 o] AgE dFgHS AHH+=dH, 2000ft
(610m)oll A FaaA7F 71 AA =53
ojgfgt M= HtE o R F Aol ofEWA U Tl ofutEA]
o WAsk= olxmIE asty] fl& Ul 7HA s A skl
AA ofgtEGA o olxaIE FFE] 9%k W2 20149 2017
A7HA AdE7MA 9 74 AAUEE Wgshs Zolv myEekd B
= Aol 2014dFH EAFROT Ao E o] Wz 2014W %
e B 0o ®7]EY 201599 gk ofvtE F At thu] 2014
dxel AxE wueekd Aldia, 20165+ 201493 20156 ] A A
FA A, 20179 %= 2014d5H 2016d7H4] A" 74 A
ot iR ghdsto] ofEWA S AV]E SAlstl o xY
sl Aol Qi wlUHRg e A EnE WY F ek of
SERA ghe] WAL o] LENE Aty AL opRERAS F
dow st WETI, = W 1000mE Ageh o] A w
<

N
oho ok, gprEel HAATOA AEE EAUS R w%
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flo 2
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AL A Ao HYE AuE A=
= 500m, 1,000m, 1,500m= W32 Ag3ste] 7 e e

3 obERAE g
qleh. u}

w2 gy o] Hrs Ay ETE ArcGIS(ver.10.1)E o] €3t o, oy}
EWAE FAHSZ 500m, 1,000m, 1,500m HIHE A 7 AT H
o W olstEwAe] AH VU AFE FESG (1Y 4-2)
AR ohtERAe] AAE WUt ] AF 1S
ol F
E Ty ® . W N <
: ) + 28k
3 23 &7 ] gt
£ A % oy 2
SV ' By S
= B ' ‘. ' ..o.. l
=~ : 5 o . - ﬂ 7)% ol =
° a ¥ T :
5% : = e, 83 (500m)
® * s V@ Ts 4% (1,000m)
(o] 2 .
gy = @ ~ 9 (1,500m)
' ® 2 - Py g 27 obtE 20144
- 2 ol elokd 45 olmE 20156
= @ clust 22 obg=E 20166
LA VO @ -1uue3 22 ohiE 20174
(29 4-2] 94 vyed N+ 5 34
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¥ 4-2] B Abgd v Ay 9 E3
AT W A(d9) =
TEHT
e R B S olstETA W v Eokg Az Al R _
Alat AR Al 2= (A1) &AL 2570 T

olshEA o] 20-394] QT

Q17 % (40-6941) ol ETkA o] 40-694] Q1T E iéﬂﬁﬁ%i
-1 (e} = =]
QAT = (704 ©]4) obsFERA ¢ 704 o4 Sl
SRS AA
HET o[A}|A(2018a),

B A7EE

AR FE @t

AR T 02 2H)
opstETAe U Hit
417]AH8- 2 (kWh)(log)

olFEGA ] AAY H
S7H kR )(log)

o]’g7l(2018)
AFolE
RN A 25

e

FEAYRY

5945 dz87

A%E ol

A opEdA
ol (A F A E-8 AT ()

Al B A olshERA Al B FAEA o) o
obstE Arj5 ofsh= kA Al (a4l o) P
S AL
ICLEI 7}3) A S T ICLEL #3AH72
S 0anaY, nr A R e

SHAST: o] R FH}

@A A 1

47 A4 0-500m
A2 A4
0-1,000m

AR Ao

0-1,500m

SFohETH o A=A
vy rA aX
(EAA Y/ AT
o}shERE] W 0-500m, A E7EA) 9
sk RA 82 A
S}SHEERRA w3 0-1,000m, A E7HA] )
ISR I I
S}ShERRA w3 0-1500m, AW E7HA <)
e I I

o

qEA] 2570 4
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2. AeA FIUHSFZY FTEX AF

Hagerstrand(1952)+= dAlo] @4ty += A4S Aty A28 7]&
o] FAtol AU ET) H = SHOE 9% Yt Zo] HAUE
U st oju SAE AdiAor wEA AEets iEAE e Ad
AL A QY] e EgaAdo] s8] wiAlEAd Zve = A
A1 HIZWFE R Apolof| HAlg WholFol= &£ xfo|z} Ayt o
7ol g3 gals wol=2l AE ox olxmIrt wAgsto] 1
He AlEFEA AHELR 7ol ®Bo W] dakd th(Rogers, 2005). ©]
3 A AAY B AE 7He] £ zpole] oa SIS wEA vk
of=ol= HAukd 78X E& Hubo] 7R o] FAE 7 Tk

AgATel mEw 78 ek Anje AES AgFow o= H
= 7HE o] EHGraziano-Gillingham, 2015; Busic-Sontic-Fuerst,
2018; Dharshing, 2017). [1¥ 4-3]2 A&A12 Axd 7Hd4 v E
S wExolth olgtEEE HYAE ARE FATE AFE Amoln

orl

W AEE S AL G5 RARAE AE & S Sl 20l
of AT, ERTF, FATAM WA WobEols] Ao, AP A

THOR UMFH FFE AA o= 7ol el HA sodal ok =8

201549 F3h, AET, 20179 2379 ol A% AE Ao
A MR E wobEola ek ol AEASIA 18 v deg
B B PAS NG A e HA ol RN W HFFES A

2
st NS S Ad Qo] AEAl Sk 9}7] w] F-o] ),

83 dEo R Addr FrleteE AR gEgE AL Fad
w9l TEGE 2 2o nlE AR oz AX uU ek
ol5 S Wt oty dE AFEFE HAWUEIF 3] S7h

%
e} 2ol 20166l MEA AAE7) ADare] Aa) wh

£

ol
il

oo [ Kol 3O
oo x o o 0
A

o}
KA} Fee A ok &7 mAANAS H A o)
WEow A oAt nuEjrd Sike] 23 Falo] fr)
CAERT, AGTE vEGS BT, $AT, FRT 5 o348 44
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WEe] F7b7h s welth

[ 00000 - 0.00340
] 0.00341 = 000189
I 001200 - 0.02553
B 0 0usss - 004819
B 004520 - 0.05443
B o.osess - 014087
I o1 4088 - 028138
I 026137 - 0.48053
B o 26100 - 004600

(2% 4-4] AHAE vy eeqd 24 Ux

S (25 A =dist

SETS  SEOUL NATIOMAL |IVERSITY



B Qi A8 olES tatew Age el wF o]
FEF= WA= Q<lo] FoldA ik AeAl W 79574 ofutEEA]
Rem 201495 2017d7kA] 48] tlolE| & AHE-st
© A% # 3N A5E FFe A AFE EYS FEHSTL

3 19 Q)e] HekehAl BEEH SERAeE e
3] ¥ 5.3 (zero-inflated negative binomial regression)

3 3
& Abgatel BAsE o] Husit,

At FARFEL 19920 Lambertel] 28] aetEA+=d 7MiAts
ol YA EAE FHSH] st Yot HFAHR S Algete] #=
Heho] FRAA A FdEFT] Add FHE ol &sto] F4ohH,
TS Ado] SR FHE A ol BE B2 Zo|g BE¥E 4
sto}, ofell 4 (1) ol& Ak Aojti(Cameron-Trivedi, 2013)

T+ (1—7)f,0) if j=0

Pr[y:j]:{u—w)fg(j) ifj>0 )

L(01,02):zn}(l—di)ln[w(xl,@ )+ (1 —n(z,,0,))f,0lz,0,)

3 din [ ,0,), (.0,

i=1

Aol AREsE ARE AFst P ddoltt. webA, AF IAERY
]1 aeskA ek exkdte] Al 9 AR SAS 1 & Hfixed
effect) =& A9 &I random effect)Z 3t} H #B=3R] FE3l=
Q@ ZH(correlated unobsevables)E =Y 4 ATH©]
o] A= AMaAl WelA muysds A et



olutETkA o] JNAEA S nAHEaHRE 1ol o o] Aol A
TE o] &3l wA AHetA XA ofuEWA S JFHS AT
ot tEo] Algte] wel Wekes naS exE Fol7] 918 A7 #S
Gl 1d S92 A7 1 = X3 9l Yl Bollinger-Gillingham
(2012)= wIUEjeFFE] ol% gelat= Aol dojamyt A8l
A7t olxEa s Fletr] fal Ad=7bA A" ryH
< YUY AXE A4 W o]
Hapo] REgEo] glorm =z 9lojga Fh
al

M AR FEFE 7 ¢ jleng 9

et
IN‘ 30 (L

o

4

o N
o

(correlated unobsevables), 1831 & Al (simultaneity)
%) tHGraziano-Gillingham, 2015).

=k A2



V. 23 4

1. 71%%A

[ 5-1]2 & Ajor A3 BE WSO V| 25AHES HoFu)h
AT FELE 20140 HE 2017»&577}?4 Zy A% 795709 olutETH
A2 EE A7+ F 3,180719 ofgtEA ot} FEHEHSQ oyt ETHA
o =Y Ej %

53 JFf A2 A B 2.37A 02 vEbd . [ 5-2]

AL At 9 74 AA AdgE Hosr. AR
AAE FH A 20143 0.744 Hh A 2017 5794t 2 3w
of oF 7.8 Tk ow, 2 At A 2017d 9.5M R 12.8¥] &
7}ttt ofstE A 9 OJ s Al 2502 Uro] MFE 538
AT 20-3941 Hr AFHEE 0.057¢1 /e, 40-694 By A FHEE
0.084%1 /2, 18] 70M o E+t JAFUE= 0.0170/20th. ZF Al
el 4 Fa AV 2OE %4& o= 2.563kWholt). o] & 2
2 wgkstd FH4f 379.807kWholw, ALA] €49 7Hrd A7) A
(2014 305kWh, 2015 304kWh, 20161 309kWh)ell Hlal HrhA]E:
EW A, 2017b). AAH HF @rb= 5EQ ofumtEA| 9 Hi H A
A7te ovletd, Z1F Fgt o] 1.2929 vk o ® ASFE FAkshd
°F 2,400%Holtt. AxA WeE A¥EYH, ZEoE HAA" olgE
o] 3t yoli= oF 19.54d, Aldl H+t WA 215 FH3 O E 2.029
mPolm, A5 Hit 882.58M U2 A& H . A WIFRA B
ANX A vSof] et ol ETA Y i [EL-2]od Fadd

n}.

-

(2

38 O{N

a3 AgoMs obEWA ] AAYUES] Hwr2 0.0020]1H, of
2] Wk 0-500m el s i 20.8641], 0-1,000m UleA =
49 5541, 0-1,500m WA= H 85.624 oA m Y e kg
gk 2o 7 ettt

[ Mo

)
& in o

_%]
J
=

N

l
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e g % owz I 4z am
FTEUSF
@;‘ﬁ]gﬂ%ﬁ%? A 3,180  2.374  12.641 0 348
S
Q17U E(20-394) 2/ m? 3,180 0.057  0.04  0.0004 0.232
Qg QT IE(40-69A) A/ m? 3,180  0.084 0.056 0.0001  0.284
AT UE(704]) 014 A/ m? 3,180  0.017  0.013 0 0.079
HEF kgl 3,180 4.23 4.48 0 10
A 4 EE AN kWh(log) 3,180 2563  0.128  2.095  3.373
AAY B @7t w4l (log) 3,180 1292  0.159 0971  1.938
AEHE Yol d 3,180  19.564  7.725 2 46
Z:j; Al B Wl w?(log) 3,180  2.029  0.197  0.413  4.435
obstE A5 Al 3,180  882.58  750.2 156 5,678
ICLEI 7}¢] 0/1 3,180  0.295  0.456 0 1
AL2] A 0/1 3,180 0.209  0.407 0 1
AR A Y WS ol 0/1 3,180 0.01 0.1 0 1
) ) A YE - 3,180  0.002  0.012 0 0.321
o] A A4 0-500m Al 3,180  20.862 72.866 0 975
a3 42 A4 0-1,000m Al 3,180 49.549  143.02 0 2,005
A% A4 0-1,500m Al 3,180  85.615 207.96 0 2,158

[ 5-2] vlU ey AR 2L A ke gol wA S

W% (ol ETA] )
2014 20154 2016 20174

=

wgeersy  AlGF 591 (0.74) 790 (0.99) 1565 (1.97) 4,603 (5.79)
AA A Fx 591 (0.74) 1,381 (L74) 2,946 (3.71) 7,549 (9.50)

A A ke o] 4 6 8 18

3 17
-3 - M =T



1 AA 23

[ 5-3]& obstE lUEg A0 G v]NE 29lo] FoielA
BA A0E welzth P Anadl $42 ue dE 3ol
NFEE W(obERA Y aA A

o2 0-1,000m df WU EjeFE A=
A Zpol7b AT webA, tsaadAde
A8z B wet sfjAS s

A 211> 204194 3941, 40AIellA 6941, 1=]al 704 o) QA&
ooz v E gt “’HX*EE of &l o]l 20414 3941 /A-7F A&
5 vYHgF AEEe] wA yebdt. Bollinger-Gillingham(2012) 2]
ZIP coded Ol o=Z 3 AFolAE 20464 454 <A7-elA 714 &
B ofd AEEe] BA =EEo] o] A9 vl AdE Bt A3
Aol M= 40l 7HE 8 EieFd AEEC] A dEhdti(Zahran
et al., 2008; Kwan, 2012; Jayaweera et al., 2018). ©] oA % 40
Aol A 6941 Q172 U7t %2 ofufEWA| oA wYEYgEE o @Ol
Aeska Stk Hong et al(2017)e] WEW A& AHTE 7I£22 2
S 12404 2A] Abol7t FEer EjFE A= A g AElolw o]
AbE ASFE Ay gAakgo] ol ofgtE AX &= vy e
< A=A 9l A7 SA dojyr] wiEel v AEslel AR 4 Sl
= 7Hdo] nlg Aikel st Sdo] ik o] wiEol vl AAAZEO]
20 AEgel Sd oA A7 B ofgtERA oA nUHSFES o &
o] AAg 7hs/do]l vk REA 704 o] QJIFHEE Wgs FAAOR
olshAl ekt

A 8RS wUEkF BHaa, Al Hat AVAME, ofgtE A
A B D7 FoeHA EEEHAT. REae Adeke AATY =
201499 =55 AlZo = 20154 571, 2016 1470402 F7fst

|

e

Sk



47 8% & W
AT EFext AT EFxt
20-394] QU —3.666% 1.933 —3.418x 1.935
40-694] QU= 4,064 1.944 3.883x 1.952
7041014 QFEE —2.419 6.288 —1.982 6.331
BT 0.186w 0.013 0.186%x 0.013
Bt A7) v —0.842x 0.439 —0.809+ 0.439
AAY Hd @t —2.96w 0.408 —3.027+x  0.411
o} I E 1}o] —0.05%  0.0068 | —0.049%++  0.007
7?;:‘ Ad B w4 0.34 0.3 0.3007 0.2969
A4 0.08 s 0.005 0.081 0.0065
ICLEI 7}9] 0.111 0.101 0.131 0.103
R —0.600%xx 0.142 —0.599x 0.142
NUA A vk o] | 2.60 1wk 0.382 2,58 0.3826
A U AHYUE 0.239sx 0.076 0.24 155 0.0762
ol | AAAMWSE 0-500m | 0.0017¢  0.00087 | 0.0016%x 0.001
% | " Ag4 0-1,000m | —0.0007%  0.00038 | —0.00005  0.0006
A A4 0-1,500m — — —-0.00056  0.00038
a0 4.561 1.104 4.561 1.104
HEA 3,180 3,180
g ad YES YES
BIC 8452.4 8458.7
AIC 8325.0 8325.3
T % *p<0.1; **p<0.05; **xp<0.01
— 40 - fx% _CI:I_ 1_-_15 =]



o] 2017dell= 2570 7rell A Al sk vk ARGl M A Fehs REw
ol viyegd 22 s A 75%E Adwa A ¢ glern
2 REgol By g T3 ¥ vAe A2 ddd dyetn
& 7 Utk Ald B AVIaREF Y otytEdA ] AAY HT @t
SETE vUHGES 9 wol Ay A= 2 HT Al
= 250 WEFs MEE Hde v wol dAske dEel a0l

UERFTtHBollinger-Gillingham, 2012; Miller-Rode, 2013). Parkins et
al.(2018)o] FHuttoll A gl A AHeel FaFe vx= A 5
A Aol mEW oux] TAlel] A=A oz Frojstal e I
o] A= AHFAFE QAT soUAE O Wol A= Aol v

=

ojF T AFHES 7MY olvA &HE Eo17] Slel vt mHE Y

ol 7 o Ao AL vyg PSS AxAS s5A 0] Q)
o] A A(2018)e] AT E ofFEWR ] He su|EFo] wrS4E n]L g
e v

¥ A&l w7 vhehgor], o 20164 71F AP A
o 500KW o]l ZbrEt mEFE Adsh] WEoR EAg o4
ATANH AEAE TAAT} R oFAERAAES v}
Mg Aol gl ekt olF duA Mg PET 5

Sago] e bl vU WY Aol w2
| o

T5 UG o Wl AAske Jlor e dddare] s

0
=
_&
i,:

ful

3

N

HU
=
T
£

2,
o ofl
mlo

2017)4 ICLEU} 7]zx]x}xﬂ° o L4 X| &n]of] wjx]= ok
Tol A A ARA o] W, TS 7

tlo T
o
o
I:i

rR ﬁ

A A ZHE FY S A BT TAAL 7
thool| @ o= PlUEY BA AL & gk @A U
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Yrhol Foldt obstEs}t WerE Uy 4x7} Fohde A3t
7} EEEY BE2E A9AR] tEw qUAGYriee] Fold of
shEsb 28A ke obvhEe] wls) ok 13,50 (> =13.48) vy Bl
H AT U] GRE A oE dBS WA
L AATE Aol MUHgRE 47 A
CARACEE obERA AANH FAse U A
2E NSl FRUE AUA AL ol HUAEE HAE
AP F Aok AUAAHTEE] Fold ohtEe] FFYe] we
CFETO 9 BA BE vhee dud AYrke BF9 Adow
A W e AAgon, A neF rhew FRT v
obshEel Mt 2zt A ) LED 84 8 AuAR, ey A
&% F3 5O BEE Yrky wuwth olg 2o vk Ao A4
1

2 A &Eel i ol ERA Y viygd Skl dEFE T
A Aol v ik % T %E‘r

e =EHA. A% ow}\z%% e AR 6 45
= o Be

Aoz Eejdrh wyeekEe F gutA o7 15-20d 0% &eA
Row, st W AA & e o]&TFF AAFOE ¢ o]5o] gt} w
ZBA ARFES AT UAY 2YE olRtEWA ] AFss AIEES
Aol Aol & & %\‘:‘r Hzo] U FFS o] d HAAste Ao
7hestARE oF 10%H e AR Fdo] AR R AYAES HAAE
7]131 _/; 011:]-7

ofETA O] ATt s wyeekd AL Ftete AT

o]
Stk o)t AAAY S @Eew ohtERA] ATt gess ¥y
HorgS MRl NEA S 1R Aol Be dFo] =7 i
olt}. 1¥} sH O 7 I olyEWUA o myEg kG Axr} BE&4E G
2ol FulSoA AZAorw w22 sFo] gEZ Az oT IS

WAL ol %A} MAT AR AT

7) A&EHA] B2 I(http://blog.seoul.go.kr).



o] A= outE mYEjkF Aol glo Abs A s A
o] EAet=77E % AT M F ostusith AFE A
HE FA5] Slel ofstERA ] AAAMY dime}l ofutE
1,000m, 1,500m =2 AdE71A 9 vlyeFgd X F
HEs F58v. #4243 ol EWA] uie myedds
A e el 7S AR AA ek A7l sojdtt. ofgtEW
Al WFE] rYES S AAEETE 575 AbEECdA AAHeR o
o] %" gFo] v}, JanssenJager(2002)= A A|E o] ko
A3t Ao A Fale] #= 7154 (observability)o] z{Ele] FH A
2=, olv] Zlss WolERl AMHEHES HlEo] EaE AMEL
JrolZol= Aol tha wetth tEo] AR A £t9f AYst
HI A 7L 2Rl ] o] %3} Ut Zlg An[E w =5ts =7, o]
WA ALS] A vl Bibe] Frojgitha FAStE my e g Ui
L7t ok ARRAoR SRIHAY gEAor A8He ol
al S 4 9Y}. Frederiks et al.(2015):= ©]&
T A AL A 98K (normative social influence)©.2 A3k v} glt}

ofutEWA] R myd AXULES tEo] ofuEWA ¥
500m WlellM = mYUejgdS AAsE A7t e AlgtE dA ke
7Hol sojdtt. ofutEWA IF mlUEkd AXE fEete mdels
o]% 1+ dhiel ot aRT= W gthe] AXEo Sl Y ek

2248w dgsts AZHAQD 297 B Ava oA A9 A
of wet 7]Eo AAE vy ejFe] Azl g3t ofstETA b
g °F 500m7bA] frEsHA vEbdthar A3 7ts Atk AFAFANAE
Ao wet 78 HFd MYl JFe vA = ATt gFeA =E
w2t} Graziano-Gillingham(2014)9] v]= FWER S iAoz 3 o
T-ol A= 804m(0.5mile), Rode-Weber(2016)2] =< #HlS EA3 &
TolM= lkm, "= BARAS A5 #4135 Rai-Robinson(2015)8] A7
o A= 610m7F =&= Ut o] AT-elA= ofstEWA] W 500m7F 7t
A8 mUHSE Yol dFS A= HARE EE2EHAE, AyAT
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of wlEl JdFH At HA E=EFHSAT. dH olmEGA WA
0-1,000mell M= H(-)e] F&Ho] BAs= o= Yehdt o]F o}
stEGA] ¥E 500mellA 1,000m7HA1 9 Aol A vy Ejekde A
A7t BAACR Fo8tA Aadte Aoz di4 7bssith o] 24
Aol el wE daE FoehH, AaAl ofEWA ¢ A H=
vy e el oF whd 500mel A L E lSE & ¢ Sk o= Y
Eoll AAE vyEFFel A e vy GGE A S 2t
aap7h sk, MEAls ofgERA] BE 500melA w3le]

ta g 4+ Yk

fa e
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2) A A B3

AA 5P AA B 5 Rl U ekLe] Folsh ofst
A lUegY ATt AA At 28 e olsEwA e
s oF 13.50) ok AUAAYTESe] FoIFOEH et Rkt A
AEE A8 HAITE A3 GARAT A9 I 85 58 3
stol oA B AL nANPeRA vUHEY o] FHA

2 1%
Age s Ao o Sk, oldl oA A ohgol Felet o}

5oy ol

S

i

2

N

okgt
FEA Yehbs A3E 25 o AAs] A EIA oy A asnkE e

st oftE A7} gl ARG a9A 42 AXAFE ERFete] 2
W= vl Rl [¥5-4]9 2E(3)S 201495-E 20179 7HA] oﬂLﬂZl
A upLo]| 8 tHO]E}E Folgk Aol gl ofFEWA T £3%E 1070
AATE Ao ® L, B8 (4)e AU AFH S Fo kA %—bﬂh}
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Ao ZAAQ FE&FS vk ofytERA] U Ro AXdre uw
JEE S AV Ed WETt 1% Frkskd Alat AX7E oF 28%9 F 7t
th olmtEWA] T wUEYF w4 AA] AdTE S dTFS
A= Ao® yERdtl ofdtEWA] ¥EE 500mel A wUE S F S X
st AlTZE 1A S7HE wetth = 9F 0.17% S7hete Aox EEH 9
o} WhA, oA etgo] 23E ofgEVE glie EP(3)A = olvtE
A W ey EeRd AAUEE (e FEFE] YER oY offtE
@A W 0-1,000m7bA1 8] 2 A Altipel A F(-)e ¥l F
AFoZ FolatA =EHATH oA upEof ot olmtEA] 7}

8) () Rl AR AAFE =T, AdETF, FET, A FET, FUET
AT, Fo, AT, A elth duAAR nhs el £5 ofERAIL Be 3e
1071 AR5 A8k (3)H BFel % Zéﬂ XVHLL T, TR AET, =
AT, b, S, AET, BT, xS, Ao, oy ARy uts °ﬂ XLOM
oFFEGX 7} StE §IAY 52 170 OMEWIOJ Ap2] o] T},

9) HAE W3K%) = (RR-1) x 100, RR = exp(3]AAF)
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18] Sle Aol vy efkde] gato] ofufEwA] W o Aqrt gt
dojdtia A 4= glom, ofgtEdA] w4 500m W 9E HolA
nyeekd A Moert FAA0E FoskA Eolevta dA
Adrt. FrrH oz B (3)oA ICLEI 7}8] o371 f-2o3k W4z A)
A =AZ3FAtl. ICLEIY] 7Fldr X &4 7F u) 7k st x| =zpA o] vl&] v
Befds o Wol Axleta Sl ole JdyAA-ukEe] g o]
n) gk %o M= ICLEI 7Fd o %7 vy k3 AAo] dFs vA
ok efAe = Sl

olZH AUAAHuE S FHORE AFS TRt AT Ao uf
2 oA &g ntgof| ol olTEVL thpr EAlSh: XA vy
FFol AAE Athrt ofstEWA WbA oF 500melA AHE ol F &
gl vla] oy atgiubEe] Fojsh offtETL AV Apd A HeA=
nyejekgo] A Ao s ofFa vty =HE & gith whebA,
(2R QWU ¥ AsE TS ofRERA S YA AHuts 3
of o] 77} mlyEjkd gate] B A e ofa vkl M E
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(% 5-4] AIA ARV Fold obshE el Fe LA
29 A WS (2) (2) (3) (3)
1.308 1.9 C16.49%ex | -16.27x%
20-394) Q1= (2.487) (2.435) (5.858) (5.845)
i ! -3.067 ~3.441 28.03% %+ 27.35%xx
A 40-694 <1 (2.282) (2.265) (5.337) (5.375)
4616 4524 45 19%sx  -43.02%x
704017 AR (6.666) (6.704) (17.11) (17.21)
bz 0191+ 0.183%xx  0.184xxx 0.18%%%
Z+ (0.022) (0.022) (0.036) (0.036)
A . -1.265%x -1.161* -1.106 -1.102
Bt A7) an (0.644) (0.644) (0.813) (0.815)
; S2.079%xx  -2.4TTexx 0.677 ~0.895
X )
A B @t (0.695) (0.705) (1.046) (1.07)
I 0.04dvsx  -0.047xxx 0.0124 -0.013
Asd= (0.0102) (0.01) (0.016) (0.016)
Az
Az . , 0.6884 0.534 ~0.508 0.54
. 8 A 24 (0.566) (0.569) (0.542) (0.545)
N 0,062+ 0.062¢%%  0.118%xx 0.118%%x
T (0.008) (0.008) (0.01) (0.01)
R 0.202 0.239 0.526% 0.523%%
ICLEL 7k} (0.153) (0.155) (0.246) (0.246)
] . 0.933%%%  ~0.876%xx -0.334 ~0.344
RSl 8243 (0.232) (0.233) (0.345) (0.346)
o 2.647% % 2.54wx - -
AU A A vh-E 2o (0.444) (0.444) _ _
obstE 0.252%+ 0.247x 0.483% 0.484%+
A% FA XA (0.103) (0.103) (0.194) (0.194)
obshE W7 0-500m 0.0017+ 0,002+ 0.0007 0.0007
o5 AL 4 42 (0.0008) (0.001) (0.006) (0.006)
&3 o}¥E ¥4 0-1,000m -0.00038 0.001%x  -0.0078%%+  -0.0063%+
AL A A A (0.0004) (0.001) (0.0028) (0.0031)
obstE w7 0-1,500m - ~0.002%%% - -0.0015
AL A A3 A - (0.0005) - (0.0014)
e 4.29%%x 4.847% % 2.666 3.005
& (1.564) (1.574) (2.178) (2.208)
e 1592 1592 804 804
w4 7w} YES YES YES YES
BIC 44377 44359 21717 2177.4
AIC 4324.8 43177 2078.4 2079.4
B 9% *p<0.1; *+p<0.05: ***p<0.01
NOTE: (2) 2 (2) 28& dUuAAgupee] Zolst olv=wkx7} Q= 49 104 AAT, (3)
9 (3) B AUAATTILS] B FAEBAL AAY F& 25 107 AHTFA A

G (2) 2 (3) R¥E obEWA WA 0-1,500molA e AUE v ey A
AN W5S TS 2 Fo)
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(19 4-5]= ASA Ul A9 3F DAL Lol 2polE npg oz mLE
oFago] FX A FHEFE kAS shelslr] 93 Local Moran's [& &%
gt Azfoltt. 2017d7HA 2] AT

A AR dEE ol &siilt o
e A= F7EAIdE S o] &7
AFE o] g3tk Local Moran's 1 #t°]
OOl86(p<O 0010 % FolaA Uhsht). ak«)e] gho] Ugtoms T
A71de] EAQET L 7 ok 33 A AR dl A
3 (High-High, High-Low, Low-High, Low-Low)o.® &%t}
High-Hight #id x9jo] AANE7} 11 F3 Ao A7 @
< A3, High-Lows g A del= =A% FH A de= A
A7k A2 A9, Low-Highte i@ A 9oll= AX7F A0 F8 A9
= AR B2 Aol wpXHt o 2 Low-Lowe Y A3 ¥ B

F AL A AARE 23S vlarh

LISA Cluster Map i e
O Mot Significant (38T) J .
H Higer-High {103} 1 1

: . L]

B LowLow (1455)
B LowrHigh (371}

B High-Low (45 M

-

6 2 4 8 12 16
T —— T

(29 4-5] vy eidd AAEREe] 3344 27184



2

oahA =EE AS ALstus A BH3 ALl ARt oy A4
heo] Zolah ol HERAL T9A e ofEA e Ha L Hor
A5 AR AETE ok 96 Erbele, o S ETNE ofFERA 1
WoAAUES} 1% Z7behd ok 23%, obEwA] w4 500m7bA Ald)
G7b 1A Z7bek ok 0.12% Sol vk,

N
(B)elH = ol 2w} W5e) Gego] wE
Aol obtEwA o XYL JFeE
o

&G AA ] dFS A=

FYch tie] AHHow

3 %
F50) 202 A Lot wEgel nuHgy Age B
= %
SR EIEICRIE DS =

of BYelM= Hxw, AW B @F ofbRETA Y A, o
AR ol o -9 vl ZHA W o REEHNY. BEw
el SIFEE oF 19.6% SUFsh &vE TRT. BEY(4)elM =
24.36% T7rP o= o] W of 5% F&E W Aotk AAY
T b= BE((5)n mnkelo] gask of 0.12%%E MY E

o ol 19 rlo T
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ARA7F SRR R (4)E 0.54%F S7hske] oF 4.5k kel v}
wot jbd A A ebs o) GEE S BY(4)eh RP(5)1A B el
S @ ofvtERA o vl of 9.68] % vl HER T
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[3 5-5] Local Morans'I&

Bl BHE S BEAg A9 24 A

29 A W (4) (4) () (5)
~0.6407 ~0.773 9,505 ~10.41
20-394] |ly= (3.139) (3.184) (7.681) (7.725)
i ! “1.276 “1.186 7.732 7618
A 40-694 <1 (2.457) (2.483) (8.981) (8.902)
11.22 11.01 27.27 29.43
704017 AR (7.714) (7.763) (31.31) (31.28)
bz 0.218%xx 0.218%xx 0.178%%x 0.179%xx
o (0.023) (0.023) (0.058) (0.057)
A o 5 -0.894 -0.903 -1.286 -1.326
o gt A7 (0.622) (0.623) (1.501) (1.497)
. 5216 -5220xsx  -6.743%xx  —6.742%xx
X )
A B @t (1.038) (1.037) (1.708) (1.683)
I 0.066%%%  -0.066%%+ ~0.0299 -0.033
Asd= (0.012) (0.012) (0.021) (0.021)
Az
A% o . 0.445 0.451 0.169 0.201
87 8 A 24 (0.314) (0:316) (1.034) (1.038)
N 0.07%%% 0.07%% 0.058%+ 0.058
T (0.008) (0.008) (0.028) (0.028)
0.05986 0.057 0.543 0.59
ICLEL 7+ (0.1876) (0.188) (0.777) (0.773)
. s -0.03231 -0.027 ~0.099 ~0.09
3 %) A BF
el BA3 (0.3126) (0.313) (0.616) (0.612)
. 2.062% %% 2.268%xx 2,263+ 2.106+
AAA AR S Fel (0.5396) (0.54) (1286 (1.264)
obdtE Ui 0.207%x 0.207%x ~6.007 -0.0014
AQ T2 2 AR5 (0.082) (0.082) (45.79) (0.502)
obs}E wk4 0-500m 0.0012+ 0.0012+ ~0.004 ~0.0047
ol%  AULAA A AR A% (0.00075)  (0.00075) (0.0077) (0.0076)
&9 olwE WA 0-1.000m 0.000014 ~0.0001 0.0023 0.0071
AG LA A A2 (0.00037) (0.0005) (0.006) (0.0069)
obsbE w7 0-1,500m - 0.0001 - ~0.0048
AQ T2 2 AR5 _ (0.0004) _ (0.0036)
o 7.075% % 7.103%xx 11.02% 11.16%+
Ca (1.886) (1.887) (4'521) (4.484)
= 936 936 476 476
w4 7w} YES YES YES YES
BIC 3151.3 3158.1 680.3 684.9
AIC 3049.6 3051.6 592.9 593.3
T & *p<0.1; **p<0.05; ***p<0.01
NOTE: (4) ¥ (4) 232 Local Morans'12 %3] 2% &A% Aoz wdF, £27 %
=T, >3 S5 57) X7 diatelth, (5) 2 (5) 282 Local Morans 18£8 £%
A ZEan Adow PuT, ART, BT FT, 2T 54 AATA el
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3. E9

MeAl= 2017del TEIRel E=AlL Ae 20200 RS AdxEshd
202237k ‘B Au]gF 1GW(1,000MW) ¢ “EjeFd A 7F¢ 1
97 GA S BRE Stk 53] ofgtEd AA = wEtE v
BleFd Ao FHake] 2022d7H4 F 605,1857F0 BHad Ao
th o] AR oltEWEAZF WA A= AeAle FAR 5
Hhg st gAow Hrte wksit. gy dA ofE njyEgEe A
© H Adsts Bad AA A6 70% oo w HEdh SHol
Atk AZAIZE Zx% g2 Bdds Bash] A8 @A
e AlE AT, AR Aol TtsE e A
ok oo Hxas =o]7] A% A7e FAA Ato] Hw=a AN
(A4 70153, 2015; oA, 2018b), FAlo] ®HEF HA7F vlye
G kel AdEe]l @ Aolgte fHEE FAY 5 glrkolAA,
2018a).

d, Ax87 9 olgas a9 FA S
Astol ol% 2He] QYaE} AFE A A
Qb obhERAY v E G Fabe] F G Pl
Folvh 24 oppEwA f viUedy 4Xu5s %—7}
T oulUEEg X Ak soldkeh. AFsHE ofvhE
R AR SR A AR S oA 4
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s JE AE V2o & 5 vk wEbd, ezl SIS R
of Y EjFd FAte] vishAlR &8 ¢ Uk o] Ao Aol wheh
ofyfECtA| o] AAHE vy ctge] ofRERAE FHCE WY 500m
o WeZ Kol glorme olf &gste] nyud 2zl FHR19
g5 H9E AAE 5 Ao 22kl ol &% W oRE, FHle 2XA
d omyeds Ba wqdol Avivete dd FRIF 9lo] AAsHA X
st A7 S = k. olE Sl 2ElE F vy SEel =
dojak AT JR7F 231 ) HolAE vhdsioR drh I, vyt
Fe AAE /\}%%94 AR 715 dhEke] vy e kel 23tel Sl=
A5 5 olvh AT g Vel dnt FuiAE M2
A ste] wAIE el %% sl ok MEH =2 AAE ol T
| st AAEE A F715 70Qle] SNS, Blog woll &8 AlEE
SHETE Adwkqlo] Zef= FHEOIEE ARSI Aol Aa, ®Hu
ARE & F Ak FrHEoR A7l mitel #-ste], 7HE
3}

S
FRA WY WS AAGORA AFEC] B A= FET

7}

RN WA AIARAEe] FoF WE mEED, 59
AIA Aol Fol s obtERATL B AATAA o] X &I

EHA e U A AG vk el Fol st obtERAL uX Aok
% ChFE BES shul, A4S Agstel 44 UG A
715 shan, AW AT eluA A8Y, ouA w%g wEste] LEDE
47, 4 8 3E AN 5 euA Aeke g8l WMo weld
252 59 U4 AW 94 Fastel g AT

o] 4AE 5 Atk AR vUHFFE AAsH o] A
Mg A uge Mot
A FE Aol A ) gl el 1 = AR
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VI. 2&

Q

B AT A2 olERAE R e ruagge Ae
s W 9@ AL ecle] Tolelx BT B3] HalgtatelE
of ZAS] vU By o] BUE ohERAE FAOE o] 2 a3
of 9% SHato] Aol Aoletn mgd. oL AIL v HIES WA
AAF AR S b Aol HEmeE daEst AR IHe] B
f vl E g AZAQ B3E Fa dojutt. o|F FFHOE 3Hal
7] 9lal ol Ed 2eg vl B4 WEE PG THE Wse
FEWA o AEEAA UBGEe AAF A B, ofst

EckA] Wb 500m, 1,000m, 1,500m el o] Ad%7x wju ek
& ARG Aol F5H5E JMIARRE 201495 E 2017714
Zf Awe] ofgtEM v e G At A Aldigrolar, AR A e ag
9] AR e A3 A9 n, BRExE, AVAEH, AFE o], o
UAZF kS o] o 55 AAei. Are 4939 #F HaA

2% FEate] B4 ALgsnt

A% g obsERA ] AT AAHE vlUege] obstEw
A Ue|Y BAAE} ELEE F0, Hie] ofdEwA
72 500m Wl PlUElE AAA L Solda AT X Ro] F
Fetks AbAo] BAR O felstAl vehdeh 0% BFL W
oM MEL At AEIF §77} optERAe] v HY Bt

=AU ALY ofBES} shtlehE ARe offE o] AR vy

42 gol BARSE v rdRe ANt Flo] Arkn B 4 9
CobtE W7 1,000melME ()9 GFS vAE AOE Vehbs
o]t olwhErkx] 500melA 1,000m Atelelq rluEjekd X Al
47} AR folar] FolErks oz AAE 4 glon, g
ofEGAE aow @ mudedge] Bl ofsEgx W of

fﬂogk

Sl



500mel A A sta ghvkan 2E 4= Qi
ofFEGA| o] oA A uEE o] o= WY G HA o] FFS
nAE B OE Fo% AFE =2 dyAHekSed #Folske
oFFETA = oA WK oA Aoks 9% theksh A Al '
OE Rt} oyst TR el Folgt FRIEL] o x| AWl &2
o] FobA mUE G HA e THAoE AEHE TheAol =T oY
AR rbE e olsh ol EGATE v EAskE A oA ol T E
7t =&, 183 olgtEwX] WEA 500meflA AR Al
g7 BETE Alat AA7E F7HEe a8y ofgtEwA] WA
1,000mel A= FAACE foletA] A EEEHo AA R He TE
Ads Btk ol duAaukge] Foidk ofstERA 7L W A
T-ol &= 500mel A 1,000m Arolol %= wu ejeka-S A3 A7) 5
7vabe Aol EAT 4 vkl FAE ¢ vk dUAAHEE D
o] &gt ofgtEWA ] U E|YFd FAte] JEFS wH= FIHAl W
A7 2E A gk ofgtEGA Y] vlE| W& 7hs/do]l itk ol g ol
% olTEWA] REE 1,000m7kA 8] mUEjkd Al WHaerE FAIA L
2 frostA gl EEEHAE Aol
MEAE dA A Fadee] d3to R ofgtEe HXA = w U
FAe Bastua @23 ok AgAeE AR Y] HEas tshd A
|5 he] oF 70%7 e Adrta myeFdS AAsta lo] 1 57
FA7E w2 A 57}3}1 Ak a2y @A REaE dEd SH
Aol &AL HFaglE 202297k4] & 605,1857F ol mlYE|FFS
A 317] ABHH-E AGAQ Fo] w9 AXch olgs PP o]
T BHxad g&EsteE nyEeRd EAF S sk flsh AAR
S 7H dA =g AR A e go] i nUE RS A
stz 7iR1S sE AR Aol &Sk Aol Qlvh aRlEE FH
Y-S AR ANEG S 7R de] EAEHA ¢ A, A
FEA7E AT Fode]e wilol glo] oUuA A wtEd} 2 EE
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Abstract

Diffusion Factors of Mini Solar
Photovoltaic of Apartments In
the Diffusion of Innovation

Theory

— Focusing on the Spatial Patterns —

Kim, Moon—Hyun

Environmental Management Major
Department of Environmental Planning
Graduate School of Environmental Studies

Seoul National University

Various efforts have been made to reduce CO, emissions in

response to climate change. The electric energy sector is no
exception. Traditionally, fossil fuels such as coal have been
widely used to produce electricity because they are affordable
source, however, they have a fatal weakness that releases a large

amount of CO, into the air. This is the reason that renewable
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energy which produces almost zero-emission with CO, in the

process of generating electricity attracts attention to mitigate the

CO, concentration in the atmosphere. Solar power generation is

growing at the fastest pace in the world among various
renewable energy sources.

Seoul city has implemented the policy of “One Less Nuclear
Power Plant” to raise electricity self-sufficiency and to reduce
energy consumption since 2012. The residential solar
photovoltaic(PV) system is one of the main business for that
policy and they aim to supply it to one million households by
2022. The another policy of “Solar City Seoul, 2022" was
proclaimed in order to achieve this goal in 2017. In particular,
the policy of spreading mini solar PV, which is installed on
balcony in apartment deserves to be evaluated as a policy that
reflects the spatial characteristics of compact land use and high
population of the ciy, and it is rapidly spreading in Seoul.
Meanwhile, Seoul Metropolitan Government and its District
Governments subsidize households for the installation of mini
solar PV. They are provided maximum 75% of incentives to
install mini solar PV, it is excessive aspects considering that
Seoul has a target of 605,185 households with a mini solar PV by
2022. It is clear that the financial burden of Seoul city will
increase. For this reason, alternative policies to reduce subsidies
are studied, but at the same time, concerns about the reduction
of subsidies may hamper the spread of the mini solar PV.

The diffusion of innovation is a theory that seeks to describe
the spreading process of new ideas. In previous researches,
common rules are presented among those who accept

innovations, and communications between the members is
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important. This can be explained by the social interaction that
occurs within homogeneous groups. In addition, studies have
shown that the distance employs a negative effect on the
diffusion of innovation. Various studies exist to identify
characteristics of the diffusion of innovation in residential solar
system.

This study investigates the characteristics of the spread of
mini solar PV from 2014 to 2017 in apartment complexes in
Seoul. The adoption rate of mini solar PV in Seoul increases
rapidly, but the degree and level vary depending on the region. It
can be inferred that there are effective factors brought about
spatial differences in adoption rates. Therefore this study
examines variables affecting the diffusion of mini solar PV in
apartment regarded as homogeneity area. We also study the
extent of spatial influence while verifying whether peer effects
affect to the adoption of mini solar PV.

We collect the balanced continuous panel data for 795
apartment complexes between 2014 and 2017. Dependent variable
is a number of new adopters for residential solar PV in 795
subsample apartment complexes in a year. It consists of count
data only with positive integers, and it is characterized by
discrete distribution with excess zeros. For this reason,
zero-inflated negative binomial(ZINB) regression models were run.
Independent variables consists of five factors such as
demographic, economic, social, built environment and peer
effects, and 16 variables. The analysis model proceeded in three
steps. Model 1 is based on the entire sample of the apartment
complexes in Seoul, and subsample for Model 2 and 3 is defined

by 10 districts with apartment complexes that engage in the

-



energy community program and the other 10 without them.
Model 4 and 5 refer to the hot and cold spots for each 5
districts.

The results show that the more mini solar PV would be
installed in an apartment complex if its proportion of
middle-aged group(40-69 years of age), subsidy and number of
households is high and the households income and building age
is low and when its local governor belongs to The Democratic
Party of Korea. Peer effects focusing on this study present
statistically significant both within and between effects of
apartment complexes. The installation density of mini solar PV is
calculated to reflect a within peer effect, it presents that new
adopters were positively affected. And we choose multi-buffers
with 500m, 1,000m and 1,500m to identify influences between
apartment complexes, a radius of 500m band affects to adopt
mini solar PV. For energy community model, we compared two
models between 10 districts with apartment complexes that
engage in the energy community program for model 3 and the
other 10 without them for model 4. It shows that energy
community program affects to the adoption of mini solar PV and
peer effects are actively presented in model 3. Finally, we also
compared two models between 5 districts with hot spots and the
other 5 districts with cold spots. We find that the result of hot
spots is statistically significant for peer effects variables, but
insignificant in cold spots.

This study empirically examines the presence of peer effects
in the diffusion of mini solar PV. It suggests various ways for the
policy of spreading mini solar PV in Seoul, which is expected to

be financially burdensome in the future by depending on

-



subsidies. Furthermore, we find the possibility of spreading the
mini solar PV directly or indirectly through energy community
program. Lastly, our result shows that it is necessary to
distinguish hot and cold spots based on the contribution by peer
effects, and the policy should be developed in accordance with

local characteristics.

Keywords : residential mini solar photovoltaic, renewable energy,
diffusion of innovation theory, peer effects, urban area,
energy community
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