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[.AE
7153}l t-8-5h7] sl A7k e A% ASAQ] IA1A Pl 2y
3 vk EluEke 2005 TEE aEPA] shellA] /Hﬂzj?ﬂ‘ﬂl EA
= dgkon &5 AV FRSAA A= BE veh AP o s AR 5 5

EE Aok 3t} oldd] F i 200810 AeA A olg s 7 wY
ool e & 24Uk IS g =7 BA o R AP 2AVEA R

A2 22 A AN A] 2] F-3}A| &= (Renewable Portfolio Standard: RPS) & Al Zo] 1,
20154 74 319 E e 27k v AR g e AN 5ol F-sH
%= (Renewable Fuel Standard: RFS) & Z=Q3FATH (U= el get Ala) Al 2] AlE]
FollolA]). U HERF 2015 1249 de]ollM Eele 7] 5Rstel] At FAk F3] o)A
vl ApgA 247t~ 7HE EX(INDC: Intended Nationally Determined
Contribution) & T3xdlef 3}, T FF+= 2030@71A] BaU 7] 4712 wil&
F Y] 37% 9 47k~ AEsltka AAdH. oleld TR w3t 3
A AZA A= 2A7E~ &S 5] 93 B AES Axleka sk dE &
o] FFAl= 20053 A A=A E 2k (Urban Environmental Accord: UEA) ©] w]=
AMZFA| 23 A e o]F UEA 35 gm0 Ssatis eadAs 4

il
il

33, =A B ERA A mle FAte © Aga s S
=

SHH [PCC ®14 (2007) & 7Fgdd5-20] 21, % 52 B Fid vl3] &
|

A7 35 ARl 7Y EEOE Eela, 7189 247 A A g
AR AFE ] dvka A ASITh o] whet B = 7P AR T Y]
A obe] A7t AE APEH 07 Fol7] 9lEl] AV Sl e XIE 9
SIAE|HE AF3tE BAYEAE A% AHANIS 20089 11€3E Algsd] 9l
o) S Ne] RANQIEA, TuinfdEA], gaglH A= T 7P FE QlAlE
B Az WA g 9 53 95 B 7150 o Adslel vl e maA
QA 247t A S S8t ATk(ivl~), 2011).

BFAA = A 2008 FHE SALPAE AAste] TP T AE, ZAL

1) http://www. knrec. or. kr/knrec/12/KNREC121914. asp 201513 79 8¢ H<.
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FFA Ga2FAE Y Fad v g3s EA5] fe da2RA TS 7t
T FE AHT8Rgd A gHE I o3 dHradee 93t A
AL Agolnz g AAG ool A Tl A% v ANALY A T
HE ASS stk AT WAV} e AR Yehd Ay Ry o] §olo]
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=TS U 2ol HIENH A AN s GASFAE 2T 2
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2) FFAE AE, BAVRS, AR Sl el @aedAS Agsta slen, o] T ek
A 29| g Akl gl AR Eehe 230 &) AH|AE] AR Algel glof &

olo olaf Ja-S o] e Aoz YER £
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&9 3% F37F EAE o Yeiytth 24 OLSE
7-%%611 9ol A S AAleta, 17 Al wek oAt
q DL So] AFE Tt (Narayan and Smyth, 2005;
Narayan et al., 2007, Zachariadis and Pashourtidou, 2007, Dergiades and
Tsoulfidis, 2008; Kamershcen and Poter, 2004; Askari, 2002).

AU o mdle] g Eo|7] AsiM e oA dud A3 22 o= 7}
A Wol EANRIY. s, HEee dee FESHoM FET

ARG RS FAE 2 A £2 Bevt Fadh
o]
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ia
oBL
,E
ol
fuj
oty
X
o
_1>~

N P T,

o] s 2
e 2ulAEe] 4% 8AS 1 A3 FelT + e RSl Be
Sk, A of2] SR ABlAREe] AUALE A FelB F YES o]

7] A At 3

FA o|A] o8 BeAdE sk ol dEddM e AiF o HAE
YA n&& AF] FulE AR EE, Eco-Point =g Bl oUA] 18E& AlF
ozo] wAlel vigk fele AF 23, 2H|AE0] AR nEE AlFeRe]
AL 432 F U5S BAFAT (Shigeru, 2012). A W= ApLH CO, 75
z2ad FHEe wzte] sEVgoer HELeE 3= DOE Climate
Challege, °UA] AL A&l e+ & 5FAQ! Energy Star Z213, 7] A
4L 58 dyr] 2&4E =071 Y DOE Energy Efficient Buildings
Programs, @& Al2/lE &8 AL5F U] A 23l LIHEAP ¢ld%=
PATH (Partnership for Advanced Technology in Housing), IEA (Industrial Energy
Audits) £ tieksl Z2 g Eo] A3l Kenneth et al. (2009) & o]z gt
AquAl E&4d NS A ZRaE0] vl EREH A7 el =4 o] Hof $iA]
gk ouR|&n] ArE el d7) CO. 2 NOx, SO; PM-10%<] $42dE4 vl
=25 10% F&= & 74 Hejo] 2T etk

AR 8 75 FFodo] gt FHAQ AFAAER AUetl, 4 Zhao et al.
(2012) oA = wl=2] o dA] QJIAEIE Z2ao] tgh B2} Fo =) vl she
Ao vehsta, AhEA Fedx2 gl A EE TR} sk 220

W AB|aF oA erF e Aoz JERTH Wiser and Steven, 1997). ©|&= &
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QA F e BEA TV %} ) Bl ol 4 e ekl 109
Ak
(Table 1) Descriptive Statistics
Variable Obs| Mean S.D. Min Max Period
Temperature (C) 132 14. 09 8.99 -3.4 28.1102.01~12.12
Precipitation (mm) 132 125.91 138.32 3.3 607.4]02.01~12.12

Hot and cooling degree days(day)| 132|  258.69 152. 95 45.3 663.9/02.01~12.12

Household towngas average

. 108 774.13 134.11 557.00] 1,030.46|04.01~12.12
expenditure (won/person)

Household electric average

. 132|111, 602. 08| 2, 069. 40| 8, 286. 25(18, 755. 01| 02. 01 ~12. 12
expenditure (won/person)

Household electric consumption

(MWh) 132|139, 751. 3| 17,990. 51| 103,176 180, 841|02.01~12. 12

Gwangju city's GRDP per capita

o 11 14.10 1.16 12.40 15.66[02.01~12. 12
(million won/person)

Gwangiju city's private income per

. 11(11,629. 18| 1, 895. 39 8, 691 14,4341 02.01~12. 12
capita (thousand won)

Gwangiju city’s population (person)| 11|1,433,307| 29, 755.27|1, 400, 683|1, 483, 708| 02. 01 ~12. 12

Participating households of

carbon-banking (household) 60]39, 923. 19| 85, 358. 28 0] 282,400[08.01~12.12

TV set ownership ratio in

.. . 11(818, 218. 6| 23,059.67| 771,782 847,727/02.01~12.12
Gwangiju city (unit)

Computer ownership ratio in

.. 19 82.7 4,20 70.5 85.2102.01~12.12
Gwangju city (percentage)

Data source: Korea Gas corporation : Gas fee, KEPCO : Electric fee and electric consumption,
KMA : temperature, precipitation, hot and cooling degree days, Statistics Korea
 population, private income, GRDP, ownership ratio of TV and computers,
Gwangju UEA : participating households of carbon-banking.
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(Table 2) Definition of variables and Expected Signs

Variable Description and Expectation sign

Population (pop) - Gwangju city population (person per annum) (+)

GRDP per capita (GRDP/pop) | - It represents statistics of GRDP in Gwangju (+)

- Heating degree days are defined as number of days of
which temperature exceeds base temperature that does not
require heating, while cooling degree days are defined as
number of days of which temperature is below base
temperature that does not require cooling. The base
temperature is usually an indoor temperature of 18 °C or
19 °C(~65 °F) which is adequate for human comfort (+)

Heating and Cooling degree
days (hedday)

- Monthly average expenditure of household electricity per
capita = Total expenditure of Gwangju city’s household
electricity/Gwangju population (-)

Household electric average
expenditure (heleac)

- Monthly average expenditure of towngas per capita = Total
expenditure of Gwangju city’s towngas/Gwangiju
population (+)

Household towngas average
expenditure (hgasac)

Participating households to the| -+ Number of participating households to the carbon bank
carbon bank program (parhh) program (-)

Ratio of TV sets and
Computers (tv & com)

- Ownership ratio of TV sets and Computers (+)

=
szl Yl B2 AR AAleta, FAE AR B3 AAE
Fully Modified Ordinary Least Squares) ©f] 2
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of!

In (heleuse) = B, + B,In (heleac) + B,ln (heleac)* + Bsln (pop)
+ B,n(GRDP/pop) + Bsln (hgasac) + B, (hedday) + 3, (parhh)+ U (1)

heleuse= 7Fd-8 AEALET, heleace 7P8-8 A8 Hit A|EYolH, v]4g
= At flell AlFa2 F7kskdk pope 1T GRDP/pop<e 19
hedday = WHEEY, hgasace 7V8& 742~ B AEH, parhh T S2S3PA
7t 7HE ol MR ALY = A AN, A 3 B=ATE:
BEA )T, AFFALN) T A7k Tt fh27] wEel AARaE He T
£ 25tk 7123 A, WdiEd, ©asgA] 7k 7 52 03 vt
ot (-) & E3she @tol7] wiitel] AARE FHsA &a A sISITh

T3 AAG AR FAE ERlsk] st @2 A E 3AE e A
Aletgch @92 A3 WS Augmented Dickey Fuller (ADF) -GLS, KPSS
(Kwiatkowski et al., 1992), Philips-Perron (PP) & 123tk ADF % PP 7% 9]
B AAE Fo] A2 AT Aol WA vehde EA17F 9071 wliizel KPSS
= A&tk ADF, PPl AR/ AA G| T9lZo] A o1, KPSSe]

oft
Q
5
-
o

=
N,
e

2,

AF7PAE AALDe ©9lo] gl etk AlAIL el ©ele] EA8H B G A
A 7FesAe] oAl Eoh(E9a, 2013).

thro® s 3 AT WAV EAskertE gefsior gtk th F 7
e WS 7 Wgs FAE Heldva Aotk A, F ST 2E 1
A Afoleh, 74 gy, ok 2,7t BF1(1) 3 12k 22 FA AlAIgelth 24, 7
Fo] Al 100), F BANALItE AL BAl e F RFE A2 &
A3 o2 FRE oA ¥a A P WAE AEKH R fAgth dnky
A TAE WA AF L OLS RdolA 7 A7t 4 E BAl] lohd 043} ¢, =
1(0) 7} Bk wabd OLSE 343 F 23} ¢, ol tid S92 242 dAjsle], &

7) AYYR PES D] el 13 AUAAEF B AGYRAS B2 eisg ot £
a1 gol AsIstdeh. Ea Elham et al. (2013) AN AUIFFS W bpe 71 38
@ wg depkon), Aee) BaEe 0% agels Ao eht 354 WA A7E
AR et e Artelel HaEe whe AL wela



184 FEFHEARHTE A 637 A4 &

3|

o

AAHL Gregory-Hansen (GH), Engle-Granger (EG), Johansen 59©]

A

t}, Engle and Granger (1991) ¢} Gregory-Hansen (1992) o] #5718 ‘ZAE &
Al7F git¥el™, Johansen HA 9l AF7MIS ‘FAE AV AUF 1‘:}
S QA B2 FTHHUFT) AR SE5AT) A, AR A 9

&) Ax"ttn (2) & o] 713} (P. C. B. Philips, 1985).
Yy =at Ay, + Bz, + 51z, T 2

9] RPN y, oz, MFE GG AL, F
7Heta, ole F4ekr] s AR dew v (3), (4)

yt_ytfl:a_(1_)‘)yt71+ﬁ0A$t+(ﬁ0+ﬁ1>xt71+€t (3)
o  (By+py)
Ayt:ﬂoA%_(l_)\) yt—1_1_>\_ T—\ Ty |t e
=B,Ax,— (1= N)EC,_, +e, (4)

4) & 22 &8 (error correction model: ECM) o]glal ¥-2H, EC,_ & &
2b =8 (error correction term) o]t FEth A2 AWWHse EC_ | =

)
P A PR ST R PR PR

10), 44 AADel gk meh o5y RRe) FYFE ANFPFe] Hn
Qe 7ol st Wy, 0] ool RS TRk s ek

2]
TP eAbs FH) o] HBR v Al g, ol el = () ¢ 23] #-&si drh
o] Mol EFC,_ 2 A5 (1—\)Z A7|dFdor HIsle 2yE5eeta 22
o) ePgA A7 S Yl E (1—A) > 00]0]oF 3}, 2 AFoq QAjFE =
P& g A8l M-8 A, P 8AE B, 78 EAVE 3

=
o
:?l:,‘
-
12
:

o5}
=
o
Q
wn

8) Phillips and Hansen (1990 7 =
g b ABBA7E 2Rk A5, S WY 2AI7F EAleE ¢ 849 348
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Aheleusef B, Aheleap, + By Aheleap, _ | + B3 A heleap;

+ B,Aheleuse, _,+ By (heleuse, _, + Bsheleap, _ 1)+ Bz, + ¢, (5)

ARG J1R He ARPele SYRFET Fiflel APEast 7t
= Z

2
WSl oA AgoR PN Aom, 4,4, i PTRAN 7 SRS
1 20 M3

So] wisja w] F&uie] A E GBS oulain, ik eALHRL ulsin,
B, BAE WAl XA e Yoix) Wese] A4k ofnjai,

OLSel oJal 714 8422 F4% Avke et 2ok &
A VIFZE oz Jeht $el@ JEt od Aoz Bty wd

1 pud
FEAslE Aoz YehY o] B4kS 11813k robust AR S A-83lit) o] B4k
128 robust 3]}t A 7PEE vhEEH A ] gl By Fgof W
@)

o] felele Feol gla, HE A tha Hol7} Y 3
271738 AA A9} 2A] Ap1dde] B e AR yehy 27 daE v
g 4 = Prais-winsten AR (1) AR AHE A ATk 10

BHE 34387 Yste] wol AMgHATH(AE7], 2009).

9) P& A Hd A& Wre /S HE FaAEA S AFT HFe tsEidgel EA4
AT 71 g ool B-4S 9lsf Frlsldth Askari (2002) 99X 7HE & A FedE F
Aol Slel, 7K HE 7 AgdE Flskd £4351

10) 99 *V\}X}ﬂ tUsadAd B oA deo] #A1E Al71ste, GRDPE 7IRIAS As2 o
Astn thEFAALS 3188 Ridge Regression A2 {Appendix Table 1)l AAlsFAth

71&2] A} Apol7b ER AT, MJALET /P& 7t BEAEN, Q1T 7ol tE34d
go] Akl veht A3E 4lEE] FEAT(NR1ASET 1Y) VIFE 23 upef 27-32

;gco

‘1/
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(Table 3) OLS Estimation results on household electricity demand

. Coef (s.e)
Varialbles - —
OLS regression (1) robust reg (2) Prais-winsten AR(1) reg (3)
In (heleac) 4. 69059** 3. 591?:‘"“ 2. 67?1**
(1.9875) (1.7063) (1. 0690)
n (heleac) -0. 2244** -0.1625* -0. 1145**
(0. 1052) (0. 0901) (0. 0561)
In (pop) 1. 4492%** 1. 1(‘348*** 1.8088**
(0. 5295) (0. 3602) (0. 7467)
nGROP/pon) | T 0.0 0,198
In (hgasac) -0. 0697 -0. 0001 -0.1233*
(0. 0642) (0. 0000) (0.0673)
hedday 0. 0002*** 0. 0001*** 0.0001***
(0. 0000) (0. 0000) (0. 0000)
-2.E-07*** -0. 0498*** -2.E-07**
parhh (5. E-08) (0.0407) (7.E-08)
cons -33.2221** -2.E-07** -28.5250**

- (12. 8905) (3.E-08) (12.1374)
F-value 177.76*** 441.16%** 613.34***
Adj R 0. 9204 0. 9699 0. 9983

Root MSE 0. 03092 0.01978 0.01921
White’s test Durbin-Watson Test
chi2(43) = 66.18 DW (original) = 0.651942
prob>chi2 = 0. 0008 DW (transformed) = 0.939629
Durbin’s alternative test for autocorrelation
lags F df Prob>F
1 59.910 1 0.000***
2 67.416 2 0. 000***

Note: 1. Standard errors are in the parentheses.
2. * p<0.1, ** p<0.05, *** p<0.01.
3. White's test's HO is homoskedasticity, Breusch-Godfrey LM test's HO is no serial

correlation.
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11) 3} Peter C. Reiss and Matthew W. White (2001) o4 A& 3+ AXH @4 A4 714
AREF W B FHE 7 2 glo], UE AEFeFY =Y AF 5 U 5
Saf wredsla 9o, FHHolE TS AFEE = e dlolEe AR Q) wiskx] Fa}
AtH((Appendix Table 1) #%). old] W2 EAH 717 o] v|AgA EA} g, +
HEZ ARgo] ZEkd 4 lthe Holth

12) A#H7HAe] S 76hd OLS (¥ 28 7|& L% 8997 AHA=Y o] 64,3414

13) AEARD 20& wgstr] sl 7123 A, Ad gn S TIAA 24

Pashourtidou, 2007).
14) A6xF AHFF71 A (2013) o] WEH EAZFA7EA S 2005 o] F WA ARG e
FEE FAE D e, AHEe 20029 o] F AYAMEFETE e Aot} 3o
A5e A Bahe 20009 R FA BRI Y3, ALE BAks Se0t F2
golml, 17] ~EHS EAZLs Wio] 45 ReHoR AEHE JoR B 5 9
AolA Ao @ BA7kA 4 AE g9 ghe 2E Aoz dNHnh A
TAAE )% HEE7F X8 el o) (Elham et al., 2013; Narayan et
al., 2007; Narayan and Smyth 2005; Amini Fard and Estedlal, 2003).
15) ©] A= YEAEI} obd A& Ahgew, thE 7R7I7] AR B BEE ARE 540

glojA W st delA Al elstich
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o o2 Avdre] AlgT AR 2R E AR ste o th (WA - HIA,
2009). BN AEGe0] F2HEE doliy] Y] Chow testS a3l A%
W=9l 2009916 7 71 A7 Sojulr] AlRtelsE 20109S 7)oz AAsgTh
200932 201010l FERS7F et A2 gRlsii e, Chow 74%*%7#1 #rel
AAF Foxle AL & ), FHE A&H oz Yeh | =i
o} AJZto] Aol wheh kA A A g AA Y ghagd o] x]&4
7ol ATk, 20105 9HFE], 2012; WHA 9, 2012). 17
£ Bl FodrtEe] duA Aok F3E st 11 FHe] oo F JEF o)

o= onl7} vtz AFE T (Nelson, 1982).

i

rr
P

(Table 4) Chow test results

Average expenditure on electricity
Chow test statistic p-value
Year of 2009 57.552324*** 3.702e-37
structural break 2010 52. 840101*** 1.552e-35

2008 o] A eha =AY Ao Qe dEE T A3 54 A4S, v
St A o2 Qe AA} olUA] 85 Foldal =¥stal 9lat, 2008 AlAlE
€971 o|F HREARI 7] FH L 7HE & oUA] Fad] 9 A F Qi o]
& BA-A Chow test A7) -stA 9t AR oz Ebh Aol gafo]| 7|01k
Ao R T = givy. vt gaeegA| o] Bart AR Atm et B 7]akst
uf] FFA %i‘z—.:‘ TOE FXAE AT A e Ao ATk b g@a
o3

16) Bredo] BFeY AAst] AGIE AT A7lE 2008 Fu7lolc,
1) T2 deh erkn A4 BaedA Bl 43S S Rt A o)
1:‘1}

RN

L FEITNS wENG A7 B3 ASH0s el SR e deoll
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Philips and Perron (1988) ] PP, Kwiatkowski et al. (1992) &] KPSSE #2331
o} 18) Alzk= FHu /\] 74} ASS 122 33t AIC (Akaike Information Criteria) S
olgste] HA AatE AElsiglon, BE Wes 2adgsie] 2z AR }—r"ﬂe
Eotehe 2o 7H O}J— o2 A Aldsinh A A3 RE W9
oA 7188 A8 B A&, 7PE8 A e, P88 EAVE B 7\]€

H~l

\0

A, FFA AT BFA 19 GRDP 57 w9 & 714 v 3AALd 7hs
o] e Aoz e,
(Table b) Unit root Test results
Household electricity |Household electricity] Household gas Gwangju .
. . . . Gwangju
Methods| average expenditure consumption average expenditure| population
GRDP
(heleap) (heleuse) (hgasap) (pop)
ADF-GLS -2.509 -.906 -2.787 -1. 461 -2.197
PP -3.330 -2.332 -1. 047 0.432 -1. 144
KPSS 0.286*** 0.527*** 0.195** 0.26%** |0.544***

Note: 1. KPSS's HO is no unit root, other test's HO is having unit root.
2. * p<0.1, ** p<0.05, *** p<0.01.

of

2B A% o= Engle and Granger (1987), Gregory and Hansen (1992),
Johansen (1991) o] WPHS A&tk Alabs A9 9 374t @d 340
He 992 A8 S 22 WEs A8t GH 1% 23E 29 1, 3, 5, 6%

o7 LA, EG AFEAHE il BE A

et} Johansen AF 2T RE TEoA] Fojx

Ry

=

18) Schwert G. W. (1987) & Monte-Carlo simulation®] &73}o] Philips-Perroon 7% & &<t
Asiths AR S 712bsls A gke] 746h7] wio] wabd S 9)ste] ADF AR & o] &8
AL Astn Yok
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(Table 6) Cointegration Test results

. GH EG Johansen
Model Variables
(Gregory-Hansen) | (Engle-Granger) [ trace| Amax
1 heleuse, heleac, hgasac -4.33 -4, 264** 1 0
2 heleuse, heleac, heleac’, hgasac -5.39* -6. 875%** 2 1
3 heleuse, heleac -4.20 -5. 648*** 1 1
4 heleuse, heleac, heleac? -5.33** -8.238*** 2 2
5 heleuse, heleac, heleac’, pop -5. 06 -8.081%** 2 1
6 |heleuse, heleac, heleac’, pop, GRDP -4. 86 -7.430*** 2 1
Note: 1. Johansen test result menas cointegration number.

1
2. EG test's HO is no cointegration, GH test's HO is existence of cointegration.
3. Choice of lags in the GH test was based on AIC.
4. * p<0.1, ** p<0.05, *** p<0.01.

5. All variables are natural log form and cointegration test does not include time trend.

=g ()9 #Ashe P1HoR 7o) Z71e u AeFE o UA gel=
OLS F32sst L& Ao2 vehdeh, E3 o453 gel 7

v
AAGE 71 gl el Uz SO Q8] A gl A71HE A A1EF

19) 143010 A B AT gol, T 8% ) A FIAN AT oA R
AL T W5 F oju Mgyl 2 HERE
o ZAHR T ol Y] ALgTe] ZYRE A4S G, A LAFHRY L
s
[¢]

=

=
g Ayt dYeare] eard At 38 5 () o FEE Helx slof ATHds
o .

= A

0.
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(Table 7) FM-OLS estimation results on household electricity consumption

coef / s.e
(1 W) (3) ) (5) 6)
3.076%** 2.997*** 3. 029*** 3. 165%** 2. 491*** 2. 486***
Aheleac,
0. 604 0. 596 0. 600 0.724 0. 541 0. 544
-0.403%** | -0.405%** | -0.419%** | -0.384*** | -0.381*** | -0.379***
Aheleac,
0.033 0.033 0. 040 0. 046 0. 034 0. 035
) -0.134%*% | -0.129%** | -0.130*** | -0.138*** | -0.104*** | -0.104***
Aheleac;
0.032 0.032 0.032 0.038 0. 029 0. 029
0.690*** 0.679*** 0.710*** 0.650*** 0.635%** 0.630***
Aheleuse,
0. 058 0. 057 0.077 0. 088 0. 065 0. 066
EC -0.071%*% | -0.095*** | -0.095*** | -0.094*** | -0.338"** | -0.334***
o 0.017 0.020 0. 020 0.023 0.032 0. 034
-4, E-08** | -4.E-08** | -4.E-08* | -6.E-08*** | -6.E-08***
parhh
2.E-08 2.E-08 2.E-08 2.E-08 2.E-08
-9.E-06 2.E-06 5.E-05%** | 5.E-05***
hedday
1.E-05 2.E-05 1.E-05 1.E-05
0.011 0.026** 0.032*
In (hgasac)
0.017 0.012 0.019
In (pop) 0.132%** 0.130%**
PP 0.014 0.016
-0.017
In (GRDP,
n(GRDE/pop) 0. 045
Fvalue = Fvalue = Fvalue = Fvalue = Fvalue = Fvalue =
626.87 554.91 483.39 389.32 648a6 584.51
AjR = | AR = | AdjR°= | AjR = | AdjR* = | AdjR’ =
0. 9665 0. 9676 0.9674 0.97 0. 9836 0. 9835
Note: * p<0.1, ** p<0.05, *** p<0.01.
223 37149 Auusse) Rae OLS 242%e FLal e, =
AT B Aa5s tWsks GRDP W97} S7185 AREE S7MI7le Ae=
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yelgtor, 20 tiAARE 133 TAIZEA M) SIS Aol St
e Ao Uehgth 22 SAFEALY NS B 5 e BAZEA o
W e AS S A ARES AT Ae® Jeiyth a2y OLS
FAATANE Gy FI7F -2, E-07 o]Hey FMOLSIAE -4. E-08
ofstz 11 gyt Aed] dads & 4 Atk ol= FMOLSE &8l 4714 +9
TAE 7] Wil Aoz Helt 23)

VI 2 &

PFAT} BRLPAES ADT o) F Fel7hre A, BAks 45
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7F AEA o m At o] FFAle] GalE At AR 71 E sk A

=z
AL FAEIE GUF B0 aTHY, = A, BAVLs, 4w B
PN
o

[e]
S8 Ak GzeAAd % FAF TlA, ohH AARE, AT
4

ol
o
Y
rlo
i}
(il
i
o,
c
9
ll
fru
ro
ro
Y,
ro
~
et
M
i3
QL'
L
(N t:o
N
N
%0,
T
b
ro
o
v

o
=2
v
N,
4
ko
i)
oy
b
Hiv
o
(e
N
Y
ro
i)
2
2 M
rTr
N,
o M
N,
)
-
BN
o
rE
o
it
(o]
e

21) NAAE ABE o]&sle] AAE ZHFE FMOLSS A7tx] EAs|E A3 A5ave
A2 S Z7M7IAS, felsir] @ Ueldor ole thagal uigl Aoz s
th, webd AJARERES) 71 25S o 2 AT 5 JdSdlt Esla HFE EAd
= A=A

22) @712Q BAE g OLSIME ()9 TAZ yehded, #7 #AES 1w
FMOLS oA & %+ & #AS Hole Aoz Yeh} Ao e B, Arze

£ Al #A7 vepdS gelsisioh

23) <] AARZF FMOLSOlA &5 &27F YepA] @ 41 A H38h ole FFA] 7}

o] 9 AEXEY EAEA &) WjREo g Azt Eek Seva A"algriAol ot

etol vjal Yo} 7HA Bt AR Wk E 7] o2, [dY2 IeAjor] WEoez

#t}h(Elham et al., 2013).
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wo] HAA gIE BA] el @A = A1ZHE 2008 5E 7FE & A7)
23R E7FE BRI Y. ot = UiRiE e g3

2 7+
Age A3 Ao 898 24317] 98l OLS 2383 Chow A%, IEln

o 7llals Rew BARAL, ARREN BasdAs] w3} fola) e
Eolfre AAR A, A5E, EA A
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1. 7PHEAEAE, SAZQIEA o] &% 14, AF 1A #2014-56%, 2014
(Translated in English) Korea Ministry of Government Legislation, Point Carbon
Provisions Relating to the Operation, Ministry of Environment Notice, 2014-56, 2014.

2. ZRNF - A - W, dyA] Azt Wgle] mE oyR] 2 dF, " TAA AT, Al
59%) Al4=, 2011, pp. 199-228.
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(Translated in English) Kim, In-Moo, Chang Sik Kim and Seongkeun Park, ‘Forecasting
the Energy Demand Responses to Relative Price Changes,” The Korean Journal of
Economic Studies, Vol. 59, No. 4, 2011, pp.199-228.

A7), “BoRol =Rl AREolsAd WL TAAIERs, A48A A2 - 3%, 2009
pp. 337-361.

(Translated in English) Kim, Hong gi, ‘Evaluation of Capital Mobility in East Asia,”
Korean Economic Journal, Vol. 49, No 2 -3, 2009, pp.337-361.

95 £ - A - AFN, USIARAE o] 83 A|gHYFedE S, T2
o - A71du) el = Ay, A28 A2E, 2008, pp. 63-70.

(Translated in English) Nam, Bong-Woo, Kyung-Bin Song, Kyu-ho Kim and Jun-Min
Cha, “The Spatial Electric Load Forecasting Algorithm Using the Multiple Regression

Analysis Method,” Journal of the Korean Institute of Iluminating and Electrical Installation
Engineers, Vol. 22, No. 2, 2008, pp.63-70.

. RIRIA - HFA, TSTATA 712841} 37184, F=STATASS], 2009.

(Translated in English) Min, In Sik and Pilsun Choi, STATA Basic Statistics and
Regression Analysis, The Korean Association of STATA, 2009.

HMEE - AT - PR - o4z, MEFFHEL o] 83 MRS A28 ¢ PIAE e
Zolo] &8, "AAAT, A59F A3E, 2011, pp. 113-147.

(Translated in English) Park, Joon Yong, In-Moo Kim, Chang Sik Kim and Sungro Lee,
“A Novel Forecasting Procedure Based on Gap and Catch-up: Case of the Long-run
Forecast of Electricity Demand in Korea,” The Korean Journal of Economic Studies, Vol.
59, No 3, 2011, pp.113-147.

HHA - A5 - e, "BAEE /RIS A94 22 9 Alve| el XRIE AFVE
847 Tgl2gdsts] gatld],, Vol No. 2, 2012, pp. 377-391.

(Translated in English) Byeon, Byun Seol, Su Yeon Kim and Eun Ju Chae, “An Analysis
on the Spatial Distribution of Households in Carbon Point Program and Adequacy in
Standards for Incentive Offerings,” The Korean Association for Policy Studies Coference,
Vol No. 2, 2012, pp.377-391.

WRLL, AR A BAEQEAE B3 Uk TAGFAATy, AR A2E, 011,
pp. 91-104.

(Translated in English) Bae, Min Gi, “Invigorate Strategies of Carbon Point System in
Local Governments,” Chungbuk Developement Review, Vol. 22, No. 2, 2011,
pp. 91-104.

wied, “HAAH] QAR BAE] FAIET AR TARAEAEE, Vol 19, 2010,
pp. 1-23.

(Translated in English) Bae, Sun Young, ‘Problems and Solutions of Green Consumption
Incentives,” Monthly Report on the Consumer Policy, Vol. 19, 2010, pp. 1-23.

WA, TEADAYS BEAANE 98 BT MBI, BRA AT 4
A HA, 2011.

(Translated in English) Bae, Jeong Hwan, Gwangju Initiative for Urban Environmental
Accords Gwangju Summit, Gwangju UEA, 2011.
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AAAL BT, TA6A A a7 EAE,, 2013.

(Translated in English) Ministry of Trade, Industry and Energy, 6th Power Supply Plan,
2013.

92, TAARTH S A QA ,, F=TAAATY, 2013

(Translated in English) Song, Won-gun, The Causality between Economic Growht and
Monetary Policy, Korea Economic Research Institute, 2013.

AX3L QAT RY G o] &3 F=ro] eAwEF A el BT TAgA T, M62F Al3
<, 2014, pp.5-28.

(Translated in English) Shin, Sukha, “An Error-correction Model on the Determinants of
CO2 Emissions of Korea,” The Korean Journal of Economic Studies, Vol. 62, No. 3,
2014, pp.5-28.

A-3) - 284, “FEA719 nEIFET ] U AR, T RAE, A3 A4z
(B4 A1173), 2011, pp.91-116.

(Translated in English) Shin, Sukha and Dongchul Cho, “An Empirical Study on
Employment during Crises in Korea,” KDI Journal of Economic Policy, Vol. 34, No. 4,
2011, pp. 91-116.

QHgE], "HANQIEAE LMY Sdvlm #4
pp. 109-134.

(Translated in English) Ahn, Cahng Hee, ‘Comparative Analysis of the Characteristics of
Carbon Point System Consumer,” Journal of Environmental Policy and Administration,
Vol. 20, No. 3, 2012, pp.109-134.

AP - ATY - FA% - 28T, TR FA AFEY olhaL WE 4EE AT B
AXQEAY g 2 Mkl #et A" TAEEASE =T, Vol 23, No. 4,
2012, pp.11-18.

(Translated in English) Yeo, Myung-Kil, Gyu-Yeob Jeon, Won-Hwa Hong and
Woong-Ho Cho, “A Study on Improvement and Effect of Carbon point Program for
Residential Buildings in Daegu,” Journal of the Korean Housing Association, Vol. 23,
No. 4, 2012, pp.11-18.

HYG - A - ANE - WEE, APIRE Ao a9 G D 936 B 9FR A
T, TR AT, 267 33, 2012, pp. 287-310.

(Translated in English) Jeong, Seong-Young, Sae-Hyen Cho, Dae-Yong Hyun and Suho
Bae, “Factors Affecting Local Water Supply Costs and Water Prices in Korea,” The Korea
Local Administration Review, Vol. 26, No. 3, 2012, pp. 287-310.

AXNZBAS, ARSI EAY FR71E 2 "AF AR AT, AREAE, 2010.
(Translated in English) Ministry of Knowledge Economy, A Study on Improvement on the
Process of The Basic Plan of Long-Term Electricity Supply and Demand, Ministry of
Knowledge Economy, 2010.

AR, 12011 ASE B, B, 2013

(Translated in English) Ministry of Environment, 2011 Water Supply Statistics, 2013.

Fo4 - 283 - DED, “BRALRA LALAL 9B THEAY A8 A7 BAE
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( Appendix )

(Appendix Table 7) Estimation results on household electricity demand
using private income

coef (s.e)
. Prais-winsten .
Multi reg robust reg AR(D) reg Ridge reg
in (helec) 4.038** 4. 038** 2. 646** 3,619
(1.893) (1. 920) (1.071) (1.893)
In (heleac)? -0. 190* -0. 190* 0. 113** -0. 168
(0. 100) (0. 100) (0. 056) (0. 100)
in (hhincome) 0. 474%** 0. 4747 0. 234** 0. 478***
(0. 115) (0.129) (0.113) (0.115)
in(o0p) 0.195 0.195 1.139* 0.162
pop (0. 618) (0. 639) (0. 681) (0. 618)
In (hgasad -0, 207*** -0, 207*** -0. 146** -0, 205%**
& (0.073) 0.079) (0.070) (0. 074)
hedda 2. E-04*** 9. E-04*** 7.E-05*** 2. E-04%**
v (3. E-05) (3. E-05) (2. E-05) (3. E-05)
. 1. E-07* 1. E-07** -2, E-07** 1. E-07**
pa (5. E-08) (5. E-08) (7. E-08) (5. E-08)
cons 15177 15177 -20. 390* 12,779
- (13. 367) (13.761) (11.536) (13. 370)
F-value 189, 99*** 289, 31*** 718, 44*** 198. 76***
Adj R? 0.9283 0.933 0. 9984 0.9283
Root MSE 0. 02934 0. 02934 0.01911 0. 0294
White's test D\K?lé<r>tr);n;r?zi§tsfn0 T;;tl o4 Farrar-Galuber
chi2(43) = 61.88 - (? dormed) = | Multicollinearity Chi2-Test =
prob>chi2 = 0. 0024 gdggogggle 1732, 3601***

Breusch-Godfrey LM test for autocorrelation

lags F df Prob>F
1 57.061 1 0. 000***
2 63. 422 2 0. 000***

Note: 1. Standard errors are in the parentheses.
2. * p<0.1, ** p<0.05, *** p<0.01.

3. White’s test's HO is homoskedasticity, Breusch-Godfrey LM test's HO is no serial

correlation.
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An Analysis of the Impact of the Carbon Banking
Program Using Error Correction Model

with Focus on Gwangju City

Heayoung Jung® - Jeong Hwan Bae™*

Abstract

As one of the CO: emission reduction programs, the carbon banking
program is designed to encourage individual efforts to reduce CO; emissions.
In this program, consumers earn eco-points that can be used to buy other
goods and services if they reduce consumption on electricity, town gas, and
source water. We estimated household electricity demand for Gwangju and
examined if the carbon banking program affected significantly the household
electricity demand. We found that monthly time series on electricity demand,
electricity price, town gas price, population, and per capita gross regional
income have cointegration relations. Thus we used fully modified error
correction model (FMOLS) to examine the effect of carbon banking program
on the household electricity demand. We found that the carbon banking
program reduces significantly electricity demand.

Key Words: carbon banking program, household electricity demand, fully modified
error correction model
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