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2008; Paul et al, 2009; Nakajima and Hamori, 2010; Fell et al., 2010;
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(Halicioglu, 2007), ¢]2~2}(Beenstock et al., 1999) 5 7N =7le] A7

of ot A7} et ==3F GCC(Gulf Cooperation Council) 67} =7H H}'L'ﬂ‘”

FoolE, 2omk Flelz Akeriolelulo}l oltelmldlo]E)E B AT

(Al-Faris, 2002)¢} G7 =7Hvl=, Q& 4=, Zedx 5o ojetg|o}, svr})

o] A7|48E #A3F =F(Narayan et al, 2008) 5 oz I7}e] #7485

g A E ZolE 4

FElvete] 7P A A7 Rel g7 AqE g
S5 d < A

o 7P A7)

2 olglel 7]% WIS digshe WodbEde AR Hd?i }%zz %i'—”(‘/]r
Q7F-FHAA ) 2000, UASE 2009;
slele] HBAFSL 2L AT B
A%, 4, 47 S 5 el

AZ, 014 FE, 2017) So ek &
[e)

A7,
2] A7) (time dummy) W% Frlekeich Al7bHSE E8A43 A
A F ol galo] Moz $9el glEvtel met Mr|4nle] Fito]

it
X,
i
fr
=Y

S HojErHBernstein and Griffin, 2005; Lijesen, 2007; Okajima
and Okajima, 2013). Bk} 7|&wbA o] b2 &84 (efficiency) &3} ] =}
W A7) Ahasta, AAA mE a5 FoF 23t o Ao A
7 &7} 2713k}

7S A7 E FAs] $3 AR dS 2 ARDL(Auto Regression
Distributed Lag) X3 o¢]“}(Narayan and Smyth, 2005 Halicioglu, 2007
Dergiades and Tsoulfidis, 2008, Ziramba, 2008; Nakajima and Hamori, 2010,
ol&lzl 9], 2013), H-3#-%A (Partial Adjustment) 23 (Bernstein and Griffin,
2005; Paul et al, 2009; Alberini and Filippini, 2011; Okajima and Okajima,

2013) 5o| dukH o7 ol o]&x v glv} v} 7S Ar|eoE B
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A (Correlation)7} #A3}= W34 (Endogenous problem)®] 4|7
o] 7% =W (Instrumental variables)E ©]-4-3 2¢HA] FAHHOZ UAA
o] FAIE AT = olck 254 FA W o R thedt 22 37| B el
itk A, 222k (Least Squares)= o83 ¢1-(Shin, 1935; Paul et al,
20097} ola, =4, FH$-FAHHOIML)S o83 dAF(Matsukawa et al,
1993, Beenstock et al, 1999)7} ¢la, vkx]2te 2 GMM(Generalized method
of moments)< ©]-83F d-(Fell et al, 2010; Alberini and Filippini, 2011;
Okajima and Okajima, 2013)7} )t} o|u 15tA] FA oA 25371 (moment
condition)& 53 737, GMM F4H-> AL wAE AT + =
T2 u o s gyl wEhA] £ Aol 712 W S Al
FA AFolM A o724 92 FHA Hd GMM(Dynamic panel GMM) 5
A7IHE RSt 78 A8 3E A

theogs 7S Arleal] FAS 9t shuhe] 3RS o] 8%
o1 7(Ziramba, 2008; Okajima and Okajima, 2013; {&% €], 2013 5)2}
] 7o AgAAlS o] 8]k 9d-(Narayan and Smyth, 2005 %) 5°] Slch
Feluete] A demAFedA A7I7HAS A AA s AAE] wiel
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consumption goods)2 YERE X9 Akl oejx] AR H) F834+=
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1n-Ei,t :ﬁo"‘ﬂllnE f—1+/321HP,f+531nplf—1+54lnylf+ﬂ5lny t—1

+ 6611'1141:7]‘/ + ﬁﬂnAm 1 + ﬁ71n CDD{J + ,Bgln CD.DLf 1 + ﬁglnHDDm
+ 5101HHDD1:,z —1 T Buln TDM Sty

dgom pped mAe A @sh Fexde deel A 6oz
EZ5ic
lnEm - lnEM_l = )\(h’lE*i_’t - lnEj’t_l) , O < A <1 (6)

A7\ nE,—IE, ;= AA ArlanEe F4e dehi,
InE*,, —InE,, = w3 (desired) A7|2n]e] S35 FAgL wetbA

FREAA (61 AR Ar1amle] Skl wiEAT A7lanl S4e] 9

R4

In&;; = By + Bink;, a1t 521HP, ¢t Bs5InY;  + BynAd, , + B5ln CDD
+ ﬁ(ﬁlnHDDz,t + ﬂ711’1 TDz,t + uz,t

b &S ARDL ®&o) iz w3l $5Mae] Apsal Ink,
7b SRipo| g A EAZF AR wEiA] B =Rl sd
GMM &AMt} &, S50p0] AR g7E Audgo 2385 5
A dusge]r] wito] AHlFR ALSE FEHuMGe] Axpiael @ Aele]
Atolell ArgtAI7} whAgkc), wheba dubd el O

A= Ao] Brhssict olzidt LAlE As] fl8 £ =12 Arellano-Bond
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7} tjzpelst 124 28 FD GMM(First Differenced Generalized Method of
Moments)& AH&-3te} whebs] A (5)Q1 ARDL 2323 A (1)l F2324
By o5 A2 S ARy os MEEch

A lnEi,t =pFy+ ﬁlAlnEé,tfl + B2A1nPi,t + ﬁ‘sAlanfl +6,Aln Y7t
+ ﬁ5AlnAi’t + GsAln CDD; , + B;AlnHDD; , + BgAInTD; ; + Aui_’t

(8

A lnEi,t =By + B, AlnE; =1 +52A1UP7 ¢+ T B3AIn Yii +54A1HA
+ B;Aln CDD; , + B Aln HDD, , + B Aln TD; , + Au, , 9)

Ve 7S A7 88E A fE B QAT 199644
20133707 & 1897t gk 1670 A= B+t dd 255 o] g3k

}_./l:u‘i,rﬁ 191 7].25] XL7]_/J§_H]E°]:(E’)9E_—7 %%H&.’Fii o3 1elt) AlA

Cooling Degree Days), W=
Aasislel

2) AlnY;, & #4745 $AHCR felsha ke Wavt Heieh mebd A ugel
EAR oS Fol7] slstel AsIstsik

— 44 —



M £E W79 Z2Eeel 24 SEH id FD GMM 7|HE Sz

e el | R | F3E | 2FEEA | #Aag | Adg

1819 A7) 4w (F) kWh | 284 | 9527 208.7 5396 | 13145
1819 AAALE (V) wekl | 286 | 217 95 10 62.9
A 7174 (P) </&Wh | 288 | 1309 106 1148 | 1488
e elTHE (4) % 287 | 115 45 4 2.1
Wuleel (CDD) Ty | 288 | 1438 55.0 181 3433
kel (HDD) TYd | 288 | 25108 | 4121 1508.1 | 34651

1909 78 A7an|w oAU A AL AFeiq#] FAAR A

2o A7) AanERe A QIR vhe gteloh At 1897
190% 74 A7) aneke A ot 952.7kWhz vhelytar Aj7be] A<
2 %407 Zrsigrl Al 1909 ARALE(Y)Q] A4S, A9E s
Soll et diEieR FAAS Ay FAAHGRDP) AEE A 2]
2b B7HASCPD R v Foll oA A9 7= v floloh 1819 AA
A5 mek AEA R e AR vtk AA A7|7HAL el
A abgehs A (e Q/AWhE A9 2H)ap E7RFR Ui
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. J8 A7)7pAe P2 A A wEE T4
7FAole) wheba] 7 7FA(block pricing)S &4l 714 (marginal price) 2-
A-(Taylor ,1975; Acton et al., 1976; Reiss and White, 2005)%=

stk 28y Brown et al.(1975)2} Shin (1985) 7HAIG=Al|7} dubx oz
= 7ML SlA] enw HuvbAS o8 ¥4I 7 TS
A 7l Aol7b gl Eodth # A= Alberini and Filippini
(2011)9}F Ziramba(2008)¢} #e] k= ol|A Algsh= Hat AHAridrt=
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E Y P A CDD HDD

v 1.000
Y 0.4323+ 1.000
(0.000)

P -0.8903+ -0.3748x 1.000
(0.000) (0.000)

A 0.4408+ -0.2223+ -0.5831 1.000
(0.000) (0.000) (0.000)

CDD| 0.1783+ 0.0061 -0.1880x 0.1272+ 1.000
(0.003) (0.918) (0.002) (0.031)

HDD)| 0.1488+ 0.0228 -0.0995 0.1655% -0.2171+ 1.000
(0.121) (0.701) (0.106) (0.005) (0.000)

F ()% RS b,

w2 10%, == 5%, e 1% -+

B e fehele) 160 AR A5t )t Ae) F agow

Fahoieh. okl <E 3>el EFE FAAE QAT Fur} 2 T Aeleh

=
0

T )
2 A, AL A A, B A, 24
7Iek A9 A7), 749, F5, F AR, AW, A, A A5
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<E AoF <& 5> Ae] SAel et FAle} FAAE Aeg 71
A9 71z SAReIh #Ae] A 1909 A7) 995.0kWhz 7]
e A e] it 1819 A7) 4nFF 920.8kWhieh A vhebsdeh ev 3o
Aok 71k Ao ZE 1909 B AALRS g g A7 Aol ] 2

3L odeh b, gAe) w oa%ﬂl%—: S 84%41dl utal

F

fvies

Al e
716} Aol 13 Qlu] & 139% = zto]7} =A vrehdrh

W el | 3R | g | 2FEEA | Hag | Hd
1819 A7 4m)E (F) kWh | 122 | 9950 200.0 6335 | 13145
1819 AAAE (V) iRkl | 124 216 123 10.0 62.9
AR A7)7H (P) </kWh | 126 | 1310 108 1148 | 1488
AT (4) % 125 84 26 4 156
Wzl (CDD) | 126 | 1439 585 181 343.3
kel (HDD) TY | 126 | 24477 3379 17274 | 30794
(H 5) HIAE MRS 7|El X|He| HEH J|I=SAIH
L el | BE | ¥ | 239 | Hag | FAdu
1819 A7) aml=F () kWh | 162 | 9208 210.1 5396 | 12772
1909 AALE (Y) wiekel | 162 | 217 6.6 116 44
Ad 71744 (P) /kWh | 162 | 1309 105 1148 148
g elTH & (4) % 162 | 139 42 57 25.1
Wwk=l (CDD) TY | 162 | 1437 52.3 357 3247
W=l (HDD) T | 162 | 25598 | 4967 1508.1 | 3465.1
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L A% 1R AL AFEA
Boee] ARRge M) ARESE ARHeT A1gsielr] wi

iAo AlE &
Akl FD GMM
&AM SIS ohe 21 wEse gk AA, £459 InE, 7

o] 8 7HAA] goleoldl®) E4), FD GMME A4 Al 2527 (moment
condition) & WFEA|7|E EHSR A xEEH ) Ve B SE ALLE)
= Zo] AAHIIIE Sargan AAS Este] AZslof 3t} viA|wtew 93}

o] A7)t flvke 7 ARl of gt

q
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n
ﬁ
o
il
>
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:
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o
L
o
t
ri i

¢

I al.(2003)¢] IPS #Hd
=) <= ALsGh <E 6004 B FEHS 199 A7
= 5% rolaEelA] welde] EXllche S ZoE dEhtor, =3 14

wepytth webs] FD

6) Okajima and Okajima(2013)2 w92 AL E3}o] %EHX# vﬂ»g GMM Hl-S- xlelst
T vk sk D92 A CNA "
GMM=E, £5HG7) el o] EAste 7-$olle SY Gl\/ﬂ\/[(system Gl\/[l\/[)*g ARE-3)
ofgtebar dgirh & s=Eell A PSS} Pesaran W22 71%3t] Robustness® 24l
EiSsi=g
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(& 6) mig el AFZA

W A% p % W A= D%
InE -2.0425% 0.0205 AlnE ~12.0756% 35 0.000
InY 17556 0.9604 AlnY ~10.4542+55 0.000
InP 57719 1.000 AlnP ~11.0463#3x 0.000
InA 3.0235 0.9983 AlnD ~12.6340%#5 0.000
InCDD ~6.433 755 0.000 AlInCDD | ~10.3989sxx 0.000
InHDD 5820935 0.000 AInHDD | ~10.1497x5 0.000
T 0w 10%, w6 5%, weee 1% e,
theo g, 1 ' FAdA AmE,, & FA7] H8 AHE = ode B
- ETHEEe] gl7lel A EE AEE et qdek FD GMMe] 1 2
FAAA AE,_ o FAS S8t =HsRA A7|ane AAA

(InE,, 5, InE, 5, o) 718} F5Hs7F ARSHch |AA Anwgal
AE;,, & DN ube) B =iyt AMgE ez A Aok 27
o] AAslrh= 5 7S Sargan HAAH LR AFsof qeh <& 7> I
A AloF A At w2l pgre] 5% feleEret ZEE TPl
717k 7] eherh webd B =gt folvlsiAl A 4 gich
apAlt o 2 @ 28K Ay, )o] AIARE AR et 7ME

A s myels A)am]e] HA7} EPHFRA ARSETh ueb
Sapg}el] A7 |AFRRAT} e AS B oA AL A o
v <G oA B AAF ARl Ap|AREArE glerR
2Ae 21 w2 "k 9348 A A4 A%E v Order 1,
Z Aug, ol A 271 stk AF7HS 1% foTelA 7174EA)
od=rh a2]al Order 2, & 24 A7|1Akte] gichs A5 94 1% #9
FEolA Z14EA ek webd 2x8izke] ARt BAle gl le®
vebyteh
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(® 7) niciAlH

xt7 | AbEt

: SEE oid FD GMM 7|H8E Selez

et

Sargan test

Arellano-Bond test

Hr7H:
sefapd Aok A4

7

cov (ui,t’ui,t—l) =0

HAF7Ha:

cov (ui,t?ui,t—Z) =0

ARDL chi2(135) = 14.790%4 z = -2.2594 z = 2.4099
73 prob > chi2 = 1.000 Prob > z = 0.0239 prob > z = 0.016

FEZ2A | chi2(135) = 14.99371 z = -2.0211 z = 2.3366
g prob > chi2 = 1.000 Prob > z = 0.0433 prob > z = 0.019

sfole}. (D} ()&
FAolc), 7 wse e

et

7) ARDL 28eld] A2 245}
FelHe] b Ee Aoz

el AZ 24 A
B ALgste] T3t
ek v FenEige
AAE e Aol EAA
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(% 8) M= 7IH& T7|+ &+ =3
4)) 2)
EF PN
g ARDL 23 waza) wy
0431255 0.4299s
AlnE;,
(0.0798) (0.0727)
—0.2821 s ~0.1506%%*
Aln P
(0.0583) (0.0532)
0.135 75k
AnP;,
(0.0235)
0.1931 sk 0.203 15
AlnY;,
” (0.0134) (0.0125)
—0.103sx —0.1044 5
AlnA,,
7 (0.0297) (0.0301)
0.0186%xx 0.0122+3x
AlnCDD, ,
o (0.0037) (0.0036)
-0.0302 -0.02
AnHDD.,, 00 o
7 (0.0219) (0.0210)
0.0676xx 0.0669
AlnTD,,
’ (0.0118) (0.0090)
tant 3.8001 sk 3.821 T
constan (0.8641) (0.7104)

g F37b C dA fiiZH 717 (AP, )9 A4 kel - 02821
1

= 019312 259 F7he A7]aM]
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o] Z71% opr]dit). el E(AInA, 9] A Fel 0103 23}
g e e RolErh o) 654 o4 AT T
Amwez FHFh HAS2014)3 LAk et o]z g Uele

Ao
2 el 7 7ol e b Agsiche o Zl0E 4 ek
2 el BAAE waspl Adgd we pRel e Adden A%

Bup AvpEEs} 22 7)719] 913k AR T} ok R el BlEl welx]7]
wFoleta slAs 4 glch(IFst, 2012). YWEA(AINCDD, ,)°] ATE
0018622 Yrkwado] 1% F7ksbd A7|am|=ke] oF 0.02% A= vl
7k AL® viehdt

AlnTD; = A71an]e] 2843 AAAS HolFa gle weelh
AlnTDe &vlE AwEH, 7D= AZF Hvl(time dummy)® A7 &
of met 7kt o] E AdR W 107D H> SRR SRR
Ashs 2s Bola gler], AnTDo 2 FF(H)elARt adte w
S5 Hola gikd webd AlnTD, ol Al Frel 0.06760]1H A7te] Ztel
upel A7|aule AEHeR SRkl QAR STHES AAtes Eed
o]z gt} o] A|zte] B2 we} AAAAC R Qg M) xn|e Z7tET}
7b adAow QI3 Arian|e AagdEv =27] wioltt o]d dAitS
‘guke-= 9 (rebound effect)2ba g} ‘Blule-= E3gE Aj7ke] Ad
upel A7)4m] ZEAe] Flslel Arlam|Eke] Fradol el Bk,
AbrEe] AARACRE Al o W JHIIZIE sy A7) An|Eke]
Z W3 JHeR JHI7E Ao g 23] Ar]|anlEke] FUtbehes
HAAS =3} o]2)dF A3H= Okajima and Okajima(2013)3 Mizobuchi(2008)

o} A2 A = it R L P Bt | R d EE|
z‘f}l, ‘1"# A ghol -1xe} 2 &(-)olw uithy} =) wheba Fate] HE A
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9] <& 8>ellA] HixA B3 (2)9] 3= ARDL 23 (DellA] AA]
e R S k| ‘/]rX] etk xR 2y oA W= d(AInADD, )
Aok v Werh 7H8 A7l ae frold ks vAa olek 3 A
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Estimation of residential electricity demand
ABSTRACT in Korea:

by using dynamic panel GMM model

Yejin Keum*, O-Sung Kwon** and Young Wan Goo***

In this paper, we estimate the determinants of the demand function
for electricity by FD GMM method based on panel data of 16 regions
during 1996-2013. the results of the study are as follows. 1) The
results of a partial adjustment model showed better results than
these of ARDL model in terms of statistical significance and
economical meaningness; 2) the elasticities of price and income were
negative(-) and positive(+) and the long run elasticities were more
elastic than the short run; 3) the elasticities of cooling degree days
and aging population ratio were positive(+) and negative(-); 4) there
was a rebound effect that the effect of economic growth dominates
the effect of energy efficiency improvement over time; 5) the
government policy for electricity needs to consider the increased
income elasticity that dominates the increased price elasticity.

Key words : Electric demand, FD GMM, Patial adjustment model,
Elasticity, Rebound effect
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