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2 HFUM= 20074 01=0UAM 20144 092Kl S FIHIIMALEIIH O
F2AZE MEBAHM RILEZH(0il shock)Oll 28t FIITIMANEDIZO| BISE2 2
MBIQCH 2M0 ST HLIEHE RIISAN 25t HAF0M A= AI2SHE
VAR(vector autoregression)2&0I0H, A0 AISsH MMMAES ME(F-KOSPI
200), 2(C-KOSPI 200)1t =(P-KOSPI 200)0ICt. J2l10 |*ItE2A2 HEIRI0I2
2AE = Us LREE FA40617] oM, VARZEHUMA RIEAS RIMHS
Q} RIIHSOZ FELI0 2AMSIRUCL FIFOZ RIIHE Y RIHSE 2
2t AISI Sl Y ASD SR 212 ZEHM, HILHEAQ RIIEEAM 2
Bt FIIIIMAIEO| BIS0I (OHME 2MEIUCE EMZ I, AW SItESE Tt
MAMESOIEO| 4FUMO HEME 10%E T MISICL SM S=20| o228
Sticte |RIAISEIEN2 2F TMMAMAENE; 2 )0l I 2l Jsis
ZFQUCL 211 29| S22 Sticts RSO 2= MIMAIEIIZ{0| O
P 2EHFQ P2 F= AS LAHGIUCH
FQ O RIS, FIIMMALE, 2 FIITHMAEASE
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I.A &
724 (0il shock)#} Z}AYAFE(derivatives)7H4a 7te] BAE AA3] 3}
gk 7 ek, A (liquidity)o] -3 -’Jr*“ ApEol e AR f7HA
= 395 S EE EAE o8 5 e T € xSl
st oA SARETFA 0] 7| 2AEA S A A el sl7] wel
o} 28 freAe] Tt At Gk = Ae® A AR, =
e mdlell A AETFA 3 frbeAe] dEH A3 A= BA
eatt 53 71‘7}"7%” S Eis 7“4"3”‘ V—ﬂ]ﬂ Hhg-oll 3t A5

= OﬁLoM%, %71%7401] o F7ke] mhgell W3k el T=(AA1,
2009, AE3H-737. 2011, Park and Ratti, 2008 5)olM 25 4=+
VAR(vector autoregression, Sims, 1980) %235 AME-sllA] f7kaA ¢l ¢t
VAR WS A Zlo|th VARE A EANAY WeES T8
F7REHE e 7, = 7 £ 7S aElan =4 Sk S oo
A, 83 7|2 eItk = sl Tes AR, e
A¥a Ao st frkeAed o3 F7hpAAEe] nkest vltA
Aol fF7keAed g FrlpAAEe] W EAE Aol

A AE FleldTES vl vk (Y, 2003 WA A
A 2013 AMAIE, 2009, A< 2008 AEsHAEA, 2011, Faff and
Brailsford, 1999; Park and Ratti, 2008 %), 7}l digt §715749] 3k
T2 PAAQ e odeA ek 47420092 VARE S-S 43814 f71
FA¢l o3t 47k T kS Akl e, Sk w2 frkeAe] |
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lell wpebr] Apol7} Qlo-& AASIA el AE3-237(2011) 742 =
Y F7pEg] dste] 2 &3} 2| Jones and Kaul(1996)-2 #2313
ARl A 7t o] vls 5o Fobed FAA A ¢
Lee, Ni, and Ratti(1995)-> 7374 eel 2& f71aA+ AZ73A 7F
W3te] thsle] AlZslel om| Hamilton(2003)S 743} 7} 7ke] v]Al 3
474]2 7dz3kelel. 22]al Park and Ratti(2008)= 744 41383} H]
o g FEdA A FE 130 52 F7RESl tiste] Agstar
T"r Za o]9] F7belA 8] Frh= Rkl tiste] Rl A Sl Bas)
t}. oA 2 A41-4131 4 (2012)2 Fama and French(1993 & 1996)<- o]-&
G719 obAske] &yt Skl vA= deks HAM ke, otst
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Foh, $715A S FTMAEME 43S F 7 9 Aol &
] SME A 540l ek, SMANEA] A 2AENAL A

g Zlo]c(Chan, 1992). 21819 Huang, Masulis, and Stoll(1996)2 VAR®.3-S
AR A ARSI 71 7He] A AR-AAZAZE Bl A S AlATEFA
ok oA frbeAel W3 vFgt TSl TAA, oAl g F
VAR A 2] Wkl gE AFE 2 A2 fA] Gtk ofF Al Al
Al ATl A=, TR e AFEE o] 83l firksAel 2’
7?«4‘5"&%7?3-‘4 W& A Zloltt

AT v Zeo]l FAEh WA DA = #AH2HF 25l o)
Avdghc) B RS VAREYo|H, Ao 2188 2552 A f7F =
W oolzHE, e 18 7|EAET AR W AET A Sl B AlAA
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2 AFelA=
3 74] o g A+
=0 z}% A}%}— VAREHS AR dH, 2003 WA 5 A @A, 2013;
ARG 2009; 24 2008, A3 713 A 2011; Park and Ratti, 2008). =]
ko] 714 (dickey-fuller unit root test, Dickey, Hasza, and Fuller, 1984)°.
2 A4 {7k = oAk, 3 V|2, (S & 97

of
rL &

Aol 3 A A LD Eo] AAA SR (stationarity) S elsla vhA], FHE A
(co-integration test, Johansen, 1995) 2.2 A|AIGEo| A7| 3 ﬂﬁ]ﬂ =

sheAs Eeldith 2ela w62 2 e WAV s AAdEE
VAR® oA ] YR A8} W45 AADEo] nlgAlzlold, W
TS RIaHSsty RS AADES VAREH A WAHSEZ A8
gl =4 71 5 WAHSE S A eE 7o A7 Al

o2 A% VAREH %9 (reduced model)-> oF A (1)3} Zh
P
y=Ao+ Y Ay T )
AHDANA y,ob y, ;= E5F 5x1 GHE (column vector)o]w Z1 1xF 2}

2 A S S oAb, B, VAR SAAEsA Seln
Y=y 2 i A1 dalElolth. Ay 5x1 A dulElo|n] A& 5x5 AlF
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golct. w= Ely] =003 s=tolA7 Eluu,] =003 s = tellHe

Eluu,] =091 334k (variance—covariance matrix)S X3k 2} g

olch.

g3 kA gk SAAETPA L] AADA WS &alslr] 9151,
VARE A FAFE Aw3}oxs FAuRS- Z?.H“‘(orthogonahzed impulse
response by variable)Z A3t} t]Eo] VARE A IpAES2] 59
%%0 AR = T,—7}9] 3 f{k < 2Rlslr] $s }"4 thgﬁr—g ol %2212

FHH R f7EAS & o 2B B35 Slske, o Al©2), A3)
2 Al(4)3} 722 GARCH(p, q)(Bollerslev, 1986)2 AF&-a4] f7FH-%(SOP)&
FAZCHAESE 718 A, 2011; Park and Ratti, 2008).

DLOIL, = a + Za DLOIL, _, + ZbZt te @
edd,  ~ No, ) :90+916t—1+g2ht—1 3

SOP, = 6; (h:)

ro|=

“

Al2)e\A]  DLOIL, £+ DLOIL, ;= 27} t7]A =4 7 22 13
AHEEE gholwl t—i 7oA e] =1 13F ARERE Fhelw, 7= t — i 7]el4] 9]
A KB A3 (information set)ollA] A=HFE A X A(vectors)e|td. 1] e,
t71eM el extelr a, a, B b+ BT FAATECIth A3l
90,2 =0,1,2 & EF GARCHG(p, 92 FAH Assolth AU &
AFelx FAste TS vepioh 2e|a frpHst Sl #7t
A JASEHACA A Al vdAA 23E AsRr] $EA,
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8A2A L 27 oK (+)al 87 DLOIL' = max (DLOIL,,0) 2|
()&l §7V8+e DLOIL;, = min (DLOIL,,0) ©.& R} =3 G7hi%
SHeAe] frteds A f7ME S7F SOPT = max (SOP,0)¢t 7}
WE A SOP =min (SOP,0) 2% F-&3th

Al ofet frkgAe] o AMelE £ o Axd] Sk, & <
TFollAe A3 FA-tE(linear dynamic simultaneous equations)®3-S A&
A GrEAe ks BRI B AT Y FAcERY w=
VARX®E &olgt VAREHd| SJAMTES F718tAv VARE 4] WA
HEEe] ANE AR Ae3t HAHFES] YA S HAESFE A
43l VAREHS ovdlth VARXEZEHS Wi oF 384 RYdES
shte] mygow FE = ol &) Maggo] gt A4S =
WS gk s eslE S =dl He|gk wHeo] glon
VARX®E 4] sl Ay ES ']?1%}‘—*.01]*%9] F—ﬁé‘éﬂo"'—ﬂ‘ﬁr Fodsich
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r, = B+ Bz + ZBQixt—i+vt Q)

G x, ot x, = B 2 1A AR ST 712 7
A9 2x1 dWEeld, x, = 9 ¢ A dHElelth 2, = i ARl
o| A8 w7V DLoIL 3 Vet prorm, , 27113 AR #SsE
o] 3x1 @9¥ z8]3 frhdsdt rketEE s $7F sort o {7t
WE A sSop” 2 AR 4x1 @lE]e|th. By= 2x1 A GHlEle|H, B,
3 By A4 =4 f7h =W olaket geE AR qAHSEe A3
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ASES] 234 L SASENAT 7| 2AENA0E FHR RS

Bk A5 22 Bholck. AGIHS v AWelA) T
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2 AgAE

B AoflMs B AT AMgsle AlE 2 AAREAE AAE £ AT
A AHShE AARE, FRE FARE & 23 AAGAEECI

f7kel HALFIAE HE AEES A2 H7E oUA A FHAHEA
253} AHRAIAEA oﬂﬂ FZ3H9 k. Al fF7Hf7H= Dubaitl fr7te]
v (M2, 2009; A3 787, 2011 5), FAAAFES KOSPL 200 SHA3AE
#]4=e] AE(F-KOSPI 200), Z(C-KOSPI 200) 2] 3 3(P-KOSPI 200)¢]c}.
ol3lell A 7]2AHE-> KOSPIL 2000] F71oh 352 KOSPL 20033434
of #g FAFFATAE F BES Vgt 5 oxEI 3 A s
& @ AASAA RN A FE3edeh W o)A g R A I
AEES] 7IEelAbeel CDIlE ddolabgoln, 83 =4 7t FAE)
= dinghg(US)ett

T A5E Addse] AR dAFA %3 AR A Y (non-trading
dates)o] 7tz rieh Apol7} glojA], ABAAE +84 7|E FhoE A
oﬂr/}_ /“3_010] ‘ﬁ‘ ¢] E}oo] g 2 ooli ;Hxﬂg],oﬂr/]_ z] ;<4 o7 ,qxqg
ZLEE-L, 20074 01958 20149 09L el A 2] A3 B ) spgAtE
Aol o] AQLS wddt $2471F FREESC|E <X DolAe

AT M-Sl AlEES ARk
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HHXIEHAT @ H14E 2=

A= N2EEE AHEAIA
A F7HA7H +7HDubai) Fod
U] o] A& (0] AHE) CDhal 499
& di ] 3H-8-(US) 949
7 2= KOSPI 200 84
A% F-KOSPI 200 89
FAYFE z C-KOSPI 200 >99l
> P-KOSPI 200 849

(23] 1elAE 2007 0148 20149 099 71ZbellA] =4 f7+4] Dubai,
71Z2A4E¢] KOSPI 200, KOSPI 200 SFAAFEA (A%, 2 )] Fit5
S AALDE A gk (23 1]64 B5o], 2009458 frkel A%
< dEsls Ao wg AgE & 7t vk AR frHEE)E
36~1364 Eoln], AEL 639~14824 wolc}. 187 F3} & 7zt 137~332
A w9} 122~2447 ot}

(3= 1] Xtz AlAE
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AAR36(F R D)ellA A2 A B AAAAS BolErh i 3el4
=

TAEAQ) A B AFAI ANTracedl A Bzel, Fo5< 1%004 AFREel
A A 2709 FAHE HAVE 2AFE 71 5S4 7 dvk VARRE
Al WA 7| 2R A & S E2§EteE, s

Zhell FA4% AZE EAlehs A ddsitta & b ik webs] AR
FA7E E2AEe AADS EA5E AFollAd= VARES X} VEC(vector

error correction, Engle and Granger, 1987)%.3o] & t] A3l A w3
7} ol skAwk whrle 4] VECEEH I VAREFH AL FAZA3E0] A
2 AR (RE3- 7134, 2011; Naka and Tufte, 1997), ¥ oA+
VARE o) ot #AAHNES A A gt

(# 2) 7|28, =29l2 48 & SH=E 439
e 1 7| =S
= Az & o EFHA} G Bl
7t 400 447 0.27 360 492
o|Akg 400 1.22 0.29 0.86 1.82
e 400 7.00 0.10 6.31 7.36
MES S 400 543 017 486 568
AE 400 7.06 0.16 6.46 7.30
Z 400 556 0.21 492 581
ES 400 511 0.13 481 550
oy 2: Ehel= AH
Azel 21 A2l 27 &} X2
A= o Ml o =M
7} -2.28 -2.15 -15.10" -15.12"
oA -1.05 -1.35 1179 -1177
&g -2.03 -1.88 -16.83" ~16.90"
ES S -211 243 -16.35" -1653"
A -219 -241 -17.18" -1717"
= -1.65 -2.21 -16.48" -16.48"
ES -1.69 -2.02 -14.30" -14.28"
A 3 FAHEA2) A
r 0 1 2 3 4 5
AMTrace | 206957  12998"  &221” 43.99 2351 8.66
T g 5% 2 1% FEolM BARCE fojghs onl.
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2. §7HEAT HLES WS

2 oA, f7Aed 23 FrAAEe] S B4R ARy
= oA, 7k &, V1R S B 1A AR AR R
745 VAREFolty ze]a f7leAel 27 F71e] ukge| 33 A4+
A3 7187, 2011; Park and Ratti, 2008)% *=x3s)4], VARZ3H-S f7}
olAHE, &, 7IEAE, EARE F HES oM A,
7V digk shgalEe] wkso] 33 BAAINES <F 3> A7} o
g 1A= st SHedA e frleAed o7 WSl ¥ 42
o] sd 204 GARCH(I, DR o g2 ie 4% f7PHES f71574
AREEE BAATEe ek A 13 A 2604 9] AA BES Ml
FAATSoH, AR 3P o]e] Y5 AA o 713 robustness)S
at7] $laliA AR VAREY M AF 5ol v dEexe 7|24
< Ag VAREHS AM-EE B4 AE AR} 9} s 47 714
of thate] A|A2ell4 7124E7HE 2 SAE A EC] oo 5%2 1%
oA fojHgoz uhgge ofvlgict

<E 3ellAe] A 19 AR dellx] BRo], frhdste ol 5%
A 712 (KOSPL 200), AE(F-KOSPL 200), =(C-KOSPI 200) ¥
(P-KOSPI 200)°l w]fre]&e]x|at #-A4(-)A]] sk Frh oldd A¥E
VARREH A M E HANAY 72435 A3 B4 E A5 s
T3t s 20419 AR oA BZe], frEAE frhEeR oA
s, A2 7|28, AR, Folv Al dss Foh ubdedl fo
FAL Fol| FAAQ Ak Frh aEla i 2004 AA 8 o9 S
A Bl VAREHA W4eAE HASAY 72dEs A8t
712 IAAES] v Ale]7t gtk
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fos oAE  BE | x4E AR 2 5
R
oA fbds
SIS olE B
Y 2 RIMHSO) of3t TUAES ¥
SME oAE B | x4E AR B 5
- - - +
ME BE o)A
- - +
oAE  fhAE
- - - +
FHE oAE #E
- - +

For Do 5% D 1% el BAASE FegE 9.

WE ZHelA] R0 Fobe JERAE AE 9 Fo EAAQ s
FARE Foll FAAQ FFE F 77 des & 77 ok oy <& 4o
A= APATE(AFE 73 A, 2011 Park and Ratti, 2008 5)3 3Fxsle]

| 235 IAES] A1AFA ukg(orthogonalized

L=

|
impulse response by variable)E-2 A A&k}



Al OlAtE e ESS ME = =
1 -0.21 -0.09 0.24 0.26 0.25 0.10
2 0.08 0.06 -0.14 -0.14 -0.18 0.04
3 0.14 -0.27 0.42 041 0.32 0.27
4 0.16 0.06 0.01 -0.03 -0.03 0.10
3 -0.30 -0.25 0.09 0.09 0.08 0.14
12 0.14 0.06 -0.09 -0.05 -0.11 -0.02

<E 4>l o
1014 F7V9h 7HT s

S7F 2 Ataw 7|24

1
A3 F7Veke o] EAE,

(& 5) otd&F+UAE HE Yol st 2428

g 10 F7HEEt0l| oot mplaEelEe| HEH tiet B4t
AR} OfA}2 EE AESSe M= = ES
1 0.06 11.20 11.49 11.95 10.67 7.85
2 171 10.99 11.50 12.04 10.83 792
3 1.83 1042 11.26 11.70 10.74 7.84
4 249 11.52 12.32 12.48 11.37 9.11
8 479 1328 12.20 12.42 11.18 10.60
12 11.28 14.02 11.64 11.62 10.92 10.67
g 2: F7HES0l| 2t mlaEelEe| HEHo tiet 242l
Al=F OlAt= = s ME = e
1 0.00 0.00 0.01 0.01 0.01 0.00
2 0.00 0.00 0.01 0.01 0.01 0.00
3 0.00 0.00 0.01 0.01 0.01 0.00
4 0.00 0.00 0.01 0.01 0.01 0.00
8 0.00 0.00 0.01 0.01 0.01 0.00
12 0.00 0.00 0.01 0.01 0.01 0.00
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go|v], VARXEHol| A 9] FEW$EE spAE(AE 2 D)7 713
& 7t 2amstela 13 AR F2tEEelvh A 194 S8
tell 2] 745 DLOIL/ 3} r7V8ket DLOIL;, toll A1) o|Ae3t 35
Zb Rigte] - 12} ARgk kel EE t-1elA e 712t o)
S 7247 ool § 12 ARd ko EEelvh A 20049 HH
a Z

FEE A 149 7S Sksks A7 7S 7h SOR' st

(P

i
ru S n{m

_l
tlo o

03“:,
>
O

(& 6) HItiH RII5Zn otydEe| H9ts

g 10 FrHARe LHAET (o] Bat

S Sl oRE  #e M2 JIZME

Ab -

ST (@) (t) (1) ® (N @D | RS

A= | 000 0187 0247 004 08 014 023 | 04l

AzAE | 000 0077 022 006 080" 045 054 | 040
(1)

= 0.00 0.14™ 0.16™ 0.01 -068"  -0.23 0.13 0.37
7124 | 0.00 018" 0.21" 0.05 -080" 012 0.03 0.40

* 0.00 0.14™ 0.13% 0.09 -037"  -011 0.06 0.24
7122 | 0.00 019 0.21* 0.05 -0.80" 0.12 -0.14 0.40
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Effect of Oil Shock on Stock Index Derivatives
in Korean Market

ABSTRACT

Jong-Ryong Lee*

In contrast to the diverse examination of oil shock, few papers
have been devoted onto the effect of the oil shock on stock
derivatives. This paper examines the effect on stock index
derivatives with the weekly data of derivatives indices such as
F-KOSPI 200, C-KOSPI 200, and P-KOSPI 200 respectively as
futures; call; put on KOSPI 200 listed in Korean Exchange in the
period between January 2007 and September 2014 by VAR
(vector autoregression) model. VAR model is often applied to the
analysis of the effect of the oil shock on stock price. Oil shock are
referred to as the changes in the level the volatility of oil price.
The changes are also classified into positive and negative ones
The paper documents as follows. First of all, the change of the
level and the volatility affect the change of stock index
derivatives. Without the increase in foreign exchange rates, the
decease of the volatility strongly leads to increase of returns of
stock index derivatives.

Keywords: Qil shock, Derivatives on stocks, Korean exchange

* Associate Professor, Kangwon National University (main author).
leejr@kangwon.ac.kr
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Estimation and Forecast of Long-run Energy
Demand Function: A Cointegration Approach

ABSTRACT

Youngsoo Bae*

This paper estimates the long-run energy demand function by a
cointegration approach, and forecasts energy demands until 2035.
Cointegration tests verify that there is a cointegration relationship among
energy consumption per capita, real GDP per capita, and energy price.
DOLS estimation result shows that the elasticities of real GDP per capita
and energy price are 1.06 and -0.30 respectively, and their statistical
significances are also high. Demand forecasts based on the DOLS
estimation exhibits generally similar pattern with the Second National
Energy Plan. In addition, it is confirmed that a small change in the
assumption about GDP growth rate brings a relatively large difference in

the long-run energy demand forecast.

JEL Classification: Q41, Q47, C22

Key Words: Energy Demand, Cointegration, Long-run Forecast, Unit Root
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ME = QUL OHNZe= AICHZSIQE MElE 2 =F0| slal ZW=M, 387
b J1gol Eol2ME Soll AMCiZate MEE Z2E SHIVIZI0NM 2ol =
OE RICESE IF= S UE I8 AHCZE SOIZIULCH

¢ R UEE AR WM FE Bl o Folg
o ARSI FAEAI} 2w, Fds 04701 BFA AT STEUE 105,
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o

AFNOl: =AE RIITE, MCH2E, 012 MKRIIY, Multi-factor 28,
Bai-Perron CI&2XHi5}
ANS2SSE =MEF: F3; RO

(

B2 Dol A AT ARl AL, HIF 2 A e
& WgoE A4 9 olgdoR APsgdE, Adrtast Aol B
AZEAAE QRsA ANSA Eaha Qe AZEAAA 2 elelet wa
A ATk A 1 % 1 B Y Sl ajet Ao st make
A7) ke TPIAE AAEA AR 34 AL BRI 44 9es

i
olN
K=
fr
)
s
v

7 i E2A Q) AR ohste] Sk FAA I, o 3R o] 24 i
2 Az BAE5EA #el=a glr) Chandler(1977)2 AFdchdslrt 7]¢d2-4d ol
fi sl FAA ZHE A=, Stulz(1990)<F
tzsirh AR AlAe] Z1guREE o FA st a8 A
dujEe] o] 55 e & sivka FAR 2000 o] FE= ARt Al

WO
s
=
fd
to,
o, M
)
T2
e
-
>,
L
4>

) o] M) F& g2 ARsirtaste] AFEAe] S figal e olgtont b At
EFol ofefe d&t 2 i, Z2la o] AellA i =ikel T‘“‘fﬂ AT 48
A3t ol ejol}. 53] daks Aishy] gl /1% =, A
o=, AdezEte] IAA f3E =23 =vE A 20 7\] ]‘} i"r Arsd et
Zste] Fofrd e FAR e Al wet Aeldt) vls 29 s ApE
of FAuE =] AHHel| 9le] o)A £](2012)9] ppd8~pp60t fAskeh F o] Fd
AAEA ARlesl a3 oA =] RS Eelzkedl slol HAde =9 A
(logical framework)& 283190 ¥ %3 (statement expression) HHsHA =

the A2 Rl

N
N
o
N
ko
iy
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o
ol
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%

kY



Atelctzisyl =2l & R7Hc=(oil price exposure)ol| oO|x|= o}

AA S NAAZ 5 olth= Khanna & Palepu(2000)}F o}2kslke} 7191 A4k
S AzHo g Zw3l Schoar(2002)7} HEA o2 ¢l

:LE%‘Jr o] 5 Alduiztsle] FAA EFNE AAEME Aol WER ALY
t}zbsl 2 2lgk nulgo] S gt slo](dominate) 238 ¥-AA 3= 714
Hrfs JTE EAR v B dEd o2 Aze Aglere] AR
FAR - ©3]8] AREulte] v|EEAe] op|F = g)3(Lamont & Polk,
2001), D‘rﬂ:‘i}ﬂ el AEFA A" Hdzke] ‘izl Al (agency
problem) & tZtgle] ¥4l EHE FA 7= a2 oAt & 4 9}
(Scharfstein & Stein, 2000; Rajan et al, 2000). 53] Awﬂrﬂi} H]-go] 714
75 Azt B4 Al ASEAVEEY] A Sy S
&7 2edoz e, Lang & Stulz(1994)L 714 7415 ‘E‘ﬂ«l q H[EIE
g3k 3 19308 d) ARsichAstel 719 Tobin's g Aelel] -9 <dAdo]
A Witk S AldohEE F3lshs 71dde] & 7HA] Akl AlsEt
= 7199l vle g2 Ele g ¥EE JHitke ASAEE FR Aol
o] % Berger & Ofek(199%5) A tbzslr) gbsioldl vl=re] 1980 W&
Ao opzhsl o) 7194 e ZEA7E oF 15% s E & Wi

ofdfell, vhzste] &IE FAolt YAE obd Fovisitty FA e o
T A== AR oA St ohAEe] a3t Fejvisiche £k w7
ol T2 AFEA 9lo] thst mak o] wig- ook AR 9tk
dAA o7 tzfst 331 A Il 7195 7}?17} w5 2 Abe|e] 7] w)
woll Tl Qg F(=v}z3t o o] F)el| WA FpANS AN} s &
FEARIA] ol HFEe] VAR 3|F st e Al AdsaIelA] 2EA
ool thal wfo] wWEkslx] ok Hw =A] 283K Graham et al, 2002).
Tk opzts} o] F ApEtule] wlEEAS AS3kE dl slel A =

ml

é

)

2) % ldestaYale Univ)] 414122 ¥ (James Tobin)el J3 A Aoz, 719de]
GFAARAAE 715 A Al g0z i Aol
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Q) Alieizs) w3

o

sk 2HA7F wl$- o]
E(returns of the common stock for individual firms)e] o}y

H

RN

2]o] Mansi & Reeb(2002)
olA A ARjithztste] Ald T2 A

Al
o
-

R

],

3 9lr} wehg 2 o

=

o

MEEA A}
olst o] Sal 712k Fok AldekAsoh 71gdel Seld] v)A

1WA 7 2% cHWhited, 2001).
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Atelctzisyl =2l & R7Hc=(oil price exposure)ol| oO|x|= o}

=
)3:1
[
g
just
>
N
Y
A<
M
12
Ll

2 Ere @%—M—% S1gk A1E7191-2 2000 1994E] 20124 129747 v
= FAA e A Afr]de e gk 71994042 (firm-sampling)
< 93sllA] Standard & POOI'S)TE[:-/] Compustat H|o]Ejs|o] 2ol st 717t Z<F
n| =t AR EF-E (Standard Industry Classification)?] t#-5 5.(2-digit code)
7} 13 2 296] &3 15337 7190S A1 &k
7ke 2 AA= 20004 ~2012+d-2 19804 o] % =Al-frhe] wlge] 7}
A s =g A7|EA, Bop dHdk FAA e w8 724 ¥
sle] AJdo] A= 3 3}9]7]7Hsub-periods) 48 Alxd 4 glvhe A
o] oleh. AAl dickee] AiA A7 A 20000d Zn8F 2558 9] 9]
AN TAR7E 20049 o] F 1 dHeEs EIREIEA =
AMFAARS] F271 vtk AR E FAska 9l (Mitchell,
d~2008 FHbell= =AlR7E e 12082704 Asshe 23
7712 st 20089 22 S5V E 302 A 3k ]1-:—
gttt o] F Alfike vhA e el HEobbaa HE 10 |
o AR A8l ‘B ZE (roller coaster)'9} 7S FHe] A4S 73 '}
a7l AgtAell glol sAlf7Ee] RSP Sl=AE Falakar o
of W2 3191717F E/7F B o r seEojol & Aol
weba] 39717 ERE SR AR SRS A Wt A #HE A

9,
fr

4) &(-)9 A7 B 719 Abg Algel oFot vk sdwhate] EAchAellA
A Zom, o] 158871 i1 & AF(EA 2 e} ﬂ%(ﬂéxﬂ 2 AH3
e BR3aly) $JeAe SIC iﬁr%ﬁiiu digit) #4o] Fesich AAE 1533749
A7190S BREE A AFARISIC code 131D 22 528 7|9 4= 1,0517H0] 3
FFARI(SIC 2911) 2.2 525 74 53772 gel=ich
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Adxtg F2H3EA] Hobol|A] 71} F+2-8 vy gl Bai & Perron(1998,
2003)9] thEtEHE7|H-S AH8-8tld Bai & Perron(1998, 2003)9] oh+
P BFEAAY] 55 Fo] S 3 Wlﬂ T-EZAA o=
A, 20009 1948 201240 12974A] A HEAAFTAFH(WTD 4 &
AL A8 AR, LWZ 7|F02 2me] Fxushy } Schwarz 7]%&2.2
weol Tyl vepds Aldela rh<E 1> 2 (23 1] #3326

A Azte] TAA Awe ofg3 2l LWZ 7 ]—rii 242004 84 /
2007 74)9] w3t AL 30 SRk R e A dFe (20004 149
~2004 79 / 20041 8¥~2007 69 / 2007 7¥~2012d 129), Schwarz
7o 4] Fxust WAL SrRe] S kRS s Al @k #

o

A 7

-

rr
N

3191717k EAE AR, LWZ 752 31917|7ke] A4 o=m Q‘E]rﬂ*‘
fﬁ"h{} nked go] 30, ‘60 o, ‘[0EH ' = EF%+= ¥bd Schwarz
7|2 0=, ‘60, ‘0=, 70, ‘BN Z %ﬂ-‘q 2

AAGAL e FREstE 5= DH—Br-\‘?:«] ATE EAHAES TR VY 7)7ks
TE]?SIW EAMCR Fodt Wil JAEAE zopfled 24HS FrtHAndrew,
1993; Andrew and Ploberger, 1994). ubdel| 37] o)At v 3tE ©x|sl= vy
2o AdHo g @z ogkEdl Andrew, Lee, and Ploberger(1996)7}F 27 o]Ake] %
W3} A S A A8 2w Garcia and Perron(1996)°] sup-Wald testS Z-8-3F A
X, 228]3 Lin, Wu, and Zidek(1997)0] S 219} ©2}3ke] WslE o]Lsle] vtz
W31= gelsle 2 st9irh. Bai and Perron(1998, 2003)< Liu, Wu, and Zidek(1997)2]
BY(o]F LWZE A)Ss WAAA the 73 Wsts Zohll= 7|A wES Al
AlEkgieh. OLS 7k ofe} 27]3] 719} FA R = AF A|A F2HsE Zopd 5
o, EHAAS 7|EoE relRl 717k el 3t tlEdeEts FRWstE
7(-]5}‘3]_7]] 21—0]4,]-]‘7 K"Z-]H]—%]/\L,] 7(474]—’—7]- _'7_}—‘,] 3‘]__‘7‘_ ] ]oﬂ :[LZX']._E H:]t'ﬂ-\;]rl:
7HE X aw Aol slvk & od Aee TR AFE 3o g 5
‘”X]“} o A= WA & FE Slthe wi$ dubEl S A AlRA719
5 Aoksls Ao] ol Zlolrh ApAIgE Ul Bai and Perron (1998, 2003) 2.
6) %%7]'7—“101 obd AE/FAL A ol B A7 FHAARA B4 B A3

7] etk & 7199 "7*7}—?‘1‘.%;"1] AFE Fv HTEA AR dE AdE
7HAe] t8 F§AA 2 A, %7]7&«] o144 el (consecutive) A A1E 4
W AE7HE AlEE 7l '—71L 011147417”174 S A}o) E (http://www.eia.gov/dnav/pet/pet_pri_f
ut_sl_dhtm)& §3l oA F4E 5= 9lch
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S ool Sealibe delabl dedslelal Lamont(1997)_‘i 7319
o] Algiriaste] At A7) 53 2 2
& o) TG e etk gl hq W5 A7)

ol

— 1o

weh o5 A998 AT £ 8§k AE Gt o
> i

(® 1) Bai—Perron C}ZSAZ=HS} =+ =X Ak
00E 1€ ~'12EH 128 AlAHIE WTI ME71A

TEHS sl TZHSE =X A7 Sum of Sa. Schwarz o
(# of Breaks) |(Estimated breaks dates)| Residuals Criterion LWZ Criterion

0 - 123575 6.707115 6.738643

1 20051 649 38386.98 5.615671 5.710383

2 20049 84 / 20074 79 28354.9%5 5.364555 5522621
20049 84 / 20074 7€

3 /20104 129 25335.82 5.316715 5538310
2004 84 / 200611 129

4 /20084 114 / 20104 22448 .65 5.260468 5545773

104

2003 19 / 20054 14

5 / 20064 124 / 20084 21927.42 5.301717 5.650917

114 /2010‘4 104
F: Schwarz ¥ LWZ 7148 HAA42#S 44 934838 4% 22 HAC &

A *}%EL(Quadratlc Spectral kemel Andrews bandwidth). F4S 9|4

BEabe] FxW3E 5 &3 (allowing heterogeneous error distribution across
breaks).
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[a2 1] 2000 ~2012EH WTI ME7124 2XHSt =X Aok
LWz 2! Schwarz 7|&

[LWZ 7]55: 299 23] [Schwarz 7] 499 FxW3}
160 160
120 20
60 |
g0 £
WAAVA /\ 40+ !
204 A . A A S 20 A i Ai E 40
N VRN B VAW VA B ATAT pEEssCat AT
7 /‘/ Y \ W 1o 0 vm A, /ﬁ AN\ o
e AT T
H 1 =20 | I 1
401 ! | ; i |
60 "‘\"'I"'I"'I"E'I"'\"'I‘;‘I"'I""IVI‘I'I"I 0 b }II |H;"'|'I| I"'EU'
2000MO1 2004M08 200707 2012M12 | 2000M01 2004M08 2006M12 2008M11 2010M10 2012M12
[ —Residual — Actual —Fited | [ —Residuel — Actual —Fited |
A& A R2EL Residuals, LEF A2 FAF7IIE G E8)E 7197,

A 1580 714 FlEe] AT e k2EFEA=AE e
M 7199 FoE hess FAs] 28 A (D3 32e] 7]E iAo

So] AR&-3F Multi-factor 23 (Allayannis et al, 2001; Sadorsky, 2008; Jin
and Jorion, 2006 %)<= AR&3kc}

Rz't :ai+ ﬂoiXRot+ﬁmi><Rmt + €y (1)
oA7leA Rie 719 79 GHE0) T E, R ¥ AR HKWTD

HEE, Rie 948 o928 5otk A 5,71 719 7 9 $4F
7heEs ovlsh, 8,5 T8 AA ARAH A dehds SAG7 R E

O-

A7 1A 1 (Capital Asset Pn'cing Model)% S88 B AEn3e o]F Sadorsky(20

08), Choi(2014) 5= AH&-sbdA Mf71sdel f7Hdess FA3AARE 71956 (co
rporate fmance)ﬁ—ok‘)ﬂ/ﬂ 71%3¢] ﬁa‘ﬂ x2S FA37] H8 199058 dA7A
ARSEE = )4 w3olrh(el, Jorion, 1990; Choi and Prasad, 1995; Choi and Denzau,
2007, Choi, 2010 &)



=S
912 FoKspurious effect) = AAg ) AFFAS ¢ RO ZAN 59 E

AAD k52 B A (stationary)S ZAE Z42AFH (Ordinary Least Square:
OLS)& &-8-3H}d

[e]
= =
ADE &3 F44 E 714

0 79 Sl rheEe A 54

(time-varying property)’& 7FAaL 9le}h o& 5ol wd & f7l=s &

27} At ekshE = 7192 i B,7F A Aa(EH)E 5 3lek(Sadorsky,

2008, ; Jorion, 1990; Choi, 2010). w2bA A|Zkel| we} 5" & Sl= 7|3

TJE FIeE FYE g £ s VI BA H S (firm-specific

variables)' & &3 A4S slH Az bHA EAS AT F gle&y EA4
2 99 2 24 AL ]

7]041:13 E_/H H _/,:_4 E_J,].ﬁ _u+° 5} 9‘}\49) o] =
o] odFo] Aokt ol A (2)S E38l whH(cross-sectional) o2 43P}
(Sadorsky, 2008, Jin and Jorion, 2006, Choi, 2012).

Boi =71 T 72 BD; + v3Reserve; + v Asset; + € (2)

8) FAF7HWTDH5-E3 T4 A% (Dowjones) W58 A addt=le] A ¢4 o=
3115 7] o] (20005720124 WS> 7F AAIS7E 016992 3=4), A (1)9] thagAdE
£ AEeh oA A% QoA 15880 il ES d
3}7]14— AR foF AAGe AL AT gltie Bkl
Sola, F7HHez 1583709 EFHEEEL FEel dF A
G BEE 0o, NEE, tHEArE BT 4
2071(t=20071A 72l 0l 77k Ao FAEer, Wl AA A= 1%
FellA 71l 717E S v <Appendix> ).
71& Ao =R (3% A9 Jorion(1990)F-€ 29| Jin & Jorion (2006), Sadorsk
y(2008) = Choi(2014)7}A)), AAGAIERE A% 719 $d8 /e sAss &4
A719] 719 EAe] we} AgEA At debd & olohw FAE 1 gl glow,
01%’— Astr] 3 Wl oA e EAMe] tad whow de] o] g E‘r =
ool 9171708 F4S ) BAH 24 o 2L A Arigre] Lele]
ﬂa}zlt AL Azste] Az pAe] AAR A= 2] el S 9)A|uk 597

©

il

b owAl vEAlell Hd =Ae] okl e e, ARHIAS & AT EokelA ¥
‘# AR AN SAlo|7]o M| Bl 2kl stz gk
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o7l BDAE 719 ‘9 ARdubdEE el WHEoln) Reserves
7190 “I7F BAE A4 2 AArks v, Assers FAREE 9w]dit) A
25 $I8 WA FstE ARG 3}-47]7}% EH”—‘—’E FaEo] o
Tl ARE 0T e FHHS
o} Reserve$t Asset W%

& 7QU5E £ 89 frhedo

S
i
o)
S

I8
s

o

2,
>,
2
i
i
ot

i

¥

i
f‘\i
T
offt
=
2
]
o2
o,
rie
-
19

=2 38 ALyt 5 ¢ vk AEH o siA e o] Z(operational

hedging)10el] AL whefa] Alg 4, FAo] Af7Id9] AR chsirt

FAE ez 93¢ FeAE st B =Y T4 F3x0H, o]

B w09 FER o5d.

ARdcist Ws 7|2 dTEe] RERoR ALSSt= T 7R dHEHE N
[e]

_‘

Mron et 3 WA el doldummy)oleh. Aiehzsh o
o Wt ek F)gje] se] Alsjelw AT oW 09 AR F3
Y elabe] Alslel eleld Te) spAE Frk sl AF A S

CRSPel| ¥u% 7|3 “Frod Akd S=(number of affiliation industries) # X
= o|83t] FE3rk Hrldee] el F WA el 24 e (quantity) HT
2 e on e AeE Aolch fekulss CRSP] B 71 HEx)3]
AlE IR ARShs el

10) Allayannis et al(2001)& ‘A}3|ALe] A fEAb e o dlx)de]= 7] $d&
HE S Foled 7odsta 9l vk



Atelctzisyl =2l & R7Hc=(oil price exposure)ol| oO|x|= o}

(H 2) 2sll 242 fIst 3877 71He| Ax=E 370 HE 7| ZSAE
[SEEAar | EHl % “35
H= | S| | 2000|2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 =
=
2 Wt | 235|275 | 306 | 319 | 377 | 3.88 | 3.92 | 3.95 | 3.94 | 3.08 | 3.15 | 333 | 3.80 | 340
h=4
O:]P FEFZQXF| 109 | 111 | 131 | 108 | 144 | 145 | 149 | 183 | 189 | 142 | 152 | 163 | 1.58 | 145
A

Aoy | AU | s | s | s | s | s | 6| 6| 6|5 | s |6 |6 |6 |54
H

4|+ AXZE |1 1 1 1 1 1 1 1 1 1 1 1 I I

j_ = Wt | 221 | 288 | 229 | 3.01 | 280 | 3.52 | 3.98 | 3.52 | 276 | 293 | 2.38 | 288 | 3.15 | 295

“ 3]

5 f]_ FFORF| 147 | 182 | 155 | 129 | 165 | 1.79 | 149 | 231 | 199 | 1.57 | 148 | 1.53 | 151 | 1.65
3 | AUz | 7 7 7 7 8 8 9 9 7 7 7 7 8 | 754
A
2= HAE | 1 1 1 1 1 1 | 1 1 1 1 1 1

PSS

=T

ﬁéﬁ 3,009 | 3,459 | 4,113 | 4,997 | 5,512 | 6,945 | 8,229 | 8,833 [11,935 7,494 | 9,246 | 11,596 |12,255| 7,509
7}__}: E%g —]— 14,335|15,123 115,544 | 14,588 | 15,017 | 15,787 | 18,842 19,414 27,541 | 16,580 | 20,287 | 24,751 | 25,304| 18,701

TR | NG (a0 a0 49773 | 530211 | 558 856 685,727 809,550 | 544,532 | 1250104 48,369 | 06,596 19312 122634 s
7} s
N

%}( 22 18 34 35 55 72 49 97 113 | 230 38 77 41 | 67.77

3y 1,798 | 1,752 | 2,028 | 2,302 | 2,621 | 3,068 | 3,676 | 4,238 | 3,928 | 3,985 | 4,668 | 5,162 | 5,241 | 3,420
o
2

L 2} | 3,735 | 3461 | 3,858 | 4,296 | 4,816 | 5377 | 5,991 | 6,507 | 5,942 | 6,143 | 7,407 | 8,036 | 8,114 | 5,668
At

Z:E]EH%}\' 149,000 | 104,910| 108,460 { 117,980 | 131,010 | 125,833 132,628 | 148,786 | 161,165 | 164,621 | 184,769 209,474 | 232,982 | 151,663
%

1.6 1.7 1.7 7.9 10.5 | 28.1 | 40.1 | 56.0 | 62.4 | 62.3 | 84.

117.3 | 134.1 | 46.75

A& Compustat / F A 2 7w Aty 24k whe]= wiubdde]($m) .

T 23 E4E Sls 283 Faks]  Z1shE AL 5 AR
ZheviAEE 7bA, ARl = A 71 F7F ARk
2] 139 ot AGHoR SRz} vl 7 53] 719 A7k
ekl HiZh AR vl A<l A5 20000 ~20124 717E Sk A]<45A
o= g M ARE 7R Sl 71 e BTNE sfetsh wepb A
@5 AR #3 2Ae] A 71 e BTI7E EH, olE 8T 71sdel
th3tel Compustate] Alg-8h= 20000d ~2012K49] A7t Zho] Ab] & #37)
Slabe, A 2 kariEE AR AR giRh ) AR < 2>l

Helsgleh

’

11) B854 ARPAe glelA, Compustate AAE 7199 A #FZE=(SIO)AH R}
#F&]AH(segements)e] Ftof AHg] ¢ Ar= o o QIAIRE, AREAR] 3teAle] SICH R
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olgfle] <X 3> Hx Al 1 =
< 53 20004 ~2012¢d Feke] FE fkeEAgal B8 OLSE FA
ZAolct12) A A 158370 AE 719 F 2F 50%0l sldsh= 797712 7149
ol go] WTI AE7HAM5el 90% o]ike] FFells FA-CE folaA 34
HAckd) AA 719 5 oF 40%7F frelsA 4% Jin and Jorion (2006
Ao} fAkslvta Eh o] 2A R firh A2 719 oE Al
wj7HA Absel e g h)ell 7] %% Wk opel 71939 #"—‘. afet
(AFAA] S Aol w2 r

 AlEEA etk webd AR Ak o] R0 R FgE o] gleA] oW o
e Mk ellA] BEel=A2 stelsts AL Brlsalre), AT 24EAle] EE Alg]
FEAITED 98 A B3 oy 2 <l Akg] F% ol ol mEl e
PEe 5 gks AE M aFel® Brska & Fo) dol W SsE
ARl R ES BAEE olfrs T S 33 7199 ARIgEE didske 29

A MG A $He AF5e] T 74x] E45e] 9o (Lang and Stulz, 1994; Serv
aes, 199, Lims and Servaes, 1999; Campa and Kedia, 2002; Villalonga, 2004; Li and
Jin, 2006; Scmid and Walter, 2000 %), 2 o] A 2 x| of27pA] t}Foi7]
2] ore /H UH"]'OE }\]_04];]_7]‘§]_9,}_ Ao]g_y},} EJ:]X—] AL 17()()07]] o]xol
o vt @%% oz 2ges Aol o01E Fa) Aol

2 e 75l EAALE frolshA| oW ARAS TH AL b Eel =EE A=A
7 g A4 dgelld A (1)) ofek A%, a; 8,00 Ha A3k Aok,
3) TAA FYFEE 0%E AAT ofre -] 7dsdE 2F A7) ol E A4

371 wlte]el (Choi, 2010)
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WA vhot At sk, 245 SolF hnE ASe) HE5S Abv
B §rpiEo] Flg4el Bl vlA= Al E9hE ahela 4 qlok A4 1588
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The effect of business diversification on oil price
ABSTRACT exposure: a case study of US oil firms with
consideration of oil price structural breaks*

Sunghee Choi**

This paper estimates the effect of business diversification on oil
price exposure for the US oil firms, from 2000 to 2012. In specific,
by considering the multiple structure breaks in oil prices based on
Bai-Peron (2003), I examine how oil price exposure can be
differently estimated among the breaks. The findings as as follows:
(1) It is identified that WTI has 4 breaks under the criterion of
Schwarz and 2 breaks under the LWZ criterion. (2) after the break
identified in the year of 2004, US oil firms are more likely to be
significantly exposed to oil prices (3) decomposition analysis
reveals that business diversification lowers the degree of oil price
exposure.
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Jumps and Long Memory Volatility
Property in Daily Crude Oil Prices:
Case of the Dubai Oil’

Young Wook Han™

This paper considers the dynamic evolution of the crude oil prices by
using the daily Dubai oil data. In particular, this paper investigates the
jumps and the long memory volatility property, which have led the
unstable path and the volatility persistence in the oil prices. First, this
paper documents statistical evidence for long memory property in the
volatility process of the daily oil price returns by using the FIGARCH
model. This paper then finds that there exit significant jumps in the
conditional mean process of the oil price returns. Hence, this paper relies
on a normal mixture distribution that allows for Bernoulli jumps in the
process of the daily oil price returns. The results of this paper find that the
daily oil price returns contain the long memory property in the volatility
process and that a considerable part of the long memory volatility property
is attributed to the jumps inducing higher long memory parameters.
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I . Introduction

Crude oil is one of the most important commodities in the world economies
among many traded primary commodities and is an important input factor
influencing all economic sectors (Bacon, 1991). Economists have analyzed the
oil prices empirically to explain the characteristics and the causes of the price
evolution, and noted that the movements of the oil prices are over-volatile and
exhibit jumps (price spikes) over time (Agnolucci, 2008; Askari and Krichene,
2008; Wirl, 2008; Vo, 2009; Wei et al., 2010). Thus, the volatility behavior and
the jumps in the oil prices have become the central topic for risk management
and investment strategy in oil markets, and many market participants and
academics have a strong interest in identifying and measuring both the volatility
and the jumps of the oil prices.

Many econometric models have attempted to explain the long memory
volatility and the jumps in the oil prices but they have considered them separately.!)
For instances, Martens and Zein (2004) and Brunetti and Gilbert (2000) use
the FIGARCH (Fractionally Integrated Generalized Autoregressive Conditional
Heteroskedasticity)-type models to estimate the long memory volatility property

1) Some studies including Granger and Hyung (2004) and Choi and Zivot (2007) present that
spurious long memory volatility can be due to the presence of occasional structural breaks
detected in time series data.
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in crude oil futures prices while Askari and Krichene (2008), Lee et al.(2010)
and Gronwald (2011) apply GRARCH(Generalized Autoregressive Conditional
Heteroskedasticity) models with jump diffusion process to capture jumps or
extreme price movements in oil prices.

Even though the previous studies have provided valuable information on the oil
price evolution, they have not explained the dynamics of the oil prices clearly
since it has been difficult to find any specification model to consider the long
memory volatility and the jumps together and still there have been few
applications of the model to the oil prices. The main contribution of this paper to
the oil price literature is that this paper focuses on identifying the long memory
volatility and the jumps simultaneously in the dynamics of the oil prices. In
particular, this paper investigates the stochastic properties of the daily oil prices
and applies a different method in modeling both the long memory volatility and
the jumps in order to provide important implications for empirical works. First,
this paper focuses on the long memory volatility property which is apparent in
various measures of the volatility of the daily oil prices by using the FIGARCH
model (Martens and Zein, 2004; Brunetti and Gilbert, 2000).2) Then, this paper
considers the jumps in the returns of the oil prices, which affect the volatility
process significantly. In fact, the long memory property in the conditional variance
process cannot be represented if the conditional mean process is not appropriately
specified. Thus, this paper uses the FIGARCH - Bernoulli jump process model
which is a kind of a normal mixture distribution model in order to investigate the
presence of the jumps and the relative contribution of the jumps to the volatility
process of the daily oil prices.

Since the specification of the conditional mean process without considering the

jumps seems to cause distorted higher estimates of the long memory parameter in

2) The long memory persistence pattern can be found in similar oil and energy futures prices
(Chung, 2008; Elder and Serletis, 2008; Alvarez-Ramirez et al., 2008).
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the volatility process, this is very clear that the jumps associated with additional
volatility are fully accounted for in the mixture distribution. The main results of
this paper can provide the better understanding in the dynamics of the daily oil
prices and empirical applications such as risk management and portfolio
management in the oil markets.

The rest parts of this paper are as follows. Section II statistically describes the
daily crude Dubai oil price data which is one of the most important input factors
in the Korean economy and presents the long memory volatility property in the
daily oil price returns by estimating the FIGARCH model. Section III of the paper
then analyzes the jumps in the conditional mean process of the daily oil price
returns using a normal mixture distribution model. The FIGARCH model with
Bernoulli jump process is used to represent the conditional mean jumps and the
long memory property volatility in the daily oil price returns. Finally, section IV

provides a brief conclusion.

. Long Memory Volatility Property in the Oil Prices

The crude Dubai oil is one of the most important input factors influencing all
economic sectors in the Korean economy, and about 90% of the total oil imports
in Korea are the Dubai oil produced by the OPEC countries. Thus, the empirical
analysis of this paper focuses on the daily crude Dubai oil price data obtained
from the Thomson Reuters. The oil prices are for real time transaction records,
and they are the last prices quoted in terms of the USD per barrel at the closing
time of the trading day in the SIMEX(Singapore Mercantile Exchange). The
sampling period of the daily oil price data is from January 3, 2006 through
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November 29, 2010 with total 1261 observations after excluding the weekends and
the worldwide holidays. The corresponding returns (percentage changes of the
prices) for the analysis are computed from the log differences in the daily Dubai

oil prices,?)

ye = 100*[ln (Py)- In (P1)] )

where y; denotes the continuously compounded returns for the daily Dubai oil
prices at time ¢, and P, denotes the daily Dubai price at time .

Figure 1(a) presents the movements of the daily crude Dubai oil prices during
the sample periods. The movements of the oil prices could be closely related to
several events in the economic and geo-political aspects.¥) For example, (1) the oil
prices have risen due to global economic growth in 2006-2007; (2) the oil prices
have experienced the price decrease due to the US recession in 2007-2008; (3) the
oil prices have achieved their peak up to $140 in the Summer of 2008 and then
bottomed down at $40 again from the Fall to January 2009 due to the
speculations in the oil markets and Lehman bankruptcy; (4) the oil prices have
rebounded on the concern about the political unrests in the North Africa region.
Figure 1(b) also displays the returns series of the daily Dubai oil prices showing
that the returns are centered around zero with significant volatility clustering and
characterized by some large jumps followed by apparently random movements due
to several economic and political events. As presented by Gronwald (2011), the

jumps appear to be related to the high volatility of the returns.

3) This paper also examines two other key crude oils, the West Texas Intermediate (WTI)
and the North Sea Brent (Brent) with the same sample periods for the comparison and
finds quite similar results to the Dubai oil prices. Thus, the results are not included in
this paper but they are available for the request.

4) See Rapaport (2012) for the details of the major events that affected the crude oil
markets.
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Figure 1: Daily Crude Dubai Oil Prices and Returns
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In particular, the oil prices movements with the extremely high volatility and
the sudden raises followed by the slower declines could be because the oil which
is so extensively consumed has a huge impact on the world economy. The rising
cost of oil may cause stagflation by pushing up prices of the other commodities
and fueling inflation on one hand and by reducing demand and increasing
unemployment on the other. Thus, the oil price trends, hikes and volatility have
posed some treats to the world economy and revived the debate on the oil price
dynamics in order to model the significant movements of the oil prices and

manage the risks inherent to the volatile changes in the oil prices.

Table 1: Descriptive statistics for the daily Dubai oil price returns

mean 0.033
variance 7.771
Q(20) 58.695
Q%(20) 415.349
P1 -0.157
skewness -0.227
kurtosis 6.887

keys: The Q(20) and Q*20) statistics are the Ljung-Box test statistics for 20 degrees
of freedom to test for serial correlation in the returns and squared returns. p; is
the value of the first order autocorrelation in the returns.

Also, the details of the descriptive statistics for the returns of the daily Dubai
oil prices are provided in Table 1. The sample means of the returns are all quite
small with the value of 0.03, which are very close to zero while the corresponding
variances are much higher with the value of 7.77. And, the value of the first order
autocorrelation in the returns of the Dubai oil prices is found to be negatively
small but statistically significant, which may be due to small risk premium and/or
non-synchronous trading in the oil markets. And, the distribution of the returns
appears not to be normally distributed as are indicated by the Ljung-Box tests,

skewness and kurtosis. The Ljung-Box test statistics (Q”) with a lag of 20 for the
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squared returns of the oil prices reject the null hypothesis of no serial correlation
in the volatility process at the standard significance level, implying that the
squared returns all exhibit significant signs of serial correlation. And, the value of
the kurtosis is found to be large (the high excess kurtosis) due to the numerous
jumps in the returns.

For the further analysis on time series property in the returns of the oil prices,
Figures 2 plots the correlograms which represent the first 100 autocorrelations in
order to check the serial correlations of the raw returns, squared returns and
absolute returns. Just as presented in the descriptive statistics in Table 1, the first
order autocorrelation in the raw returns of the Dubai oil prices is negatively small

but statistically significant while higher order autocorrelations are not significant at

Figure 2: Correlogram of the Daily Returns for the Crude Dubai Oil Prices

[a] Autocorrelations of daily returns

(b] Autocorrelations of Squared daily returns

(c) Autocorrelations of Absolute daily returns

Keys: The dotted line represents the band in which there is no serial correlation at the
95% confidence level
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conventional levels. However, the autocorrelation functions represented in both the
squared and absolute returns of the daily oil prices show a typical feature of a
long memory volatility property, which is very slow decays at the hyperbolic rate.
This finding is in line with the findings of Martens and Zein (2004) and Brunetti
and Gilbert (2000) who studied the volatility process of the crude oil futures data.

Thus, the appropriate model to represent these stylized facts is the MA(Moving
Average)(1)-FIGARCH(1, d, 0) model. In particular, several tests for model
mis-specification do not reveal any obvious deficiencies with the model. And the
robust Wald tests of the GARCH (1, 1) null hypothesis versus a FIGARCH (1, d,
0) alternative hypothesis provide an overwhelming rejection of the GARCH(I, 1)
formulation, which is similar to Jin and Frechette (2004). The MA(1)-FIGARCH
(1, d, 0) model can be specified as the followings;

y, = 100*[in(P,) —in(P,_ )] =pu+0e_, +e 2)
& = 20, 3)
[1-BLlo} =w+[1—BL— (01— L) 4

where z, i.i.d.(0,1), p and w are scalar parameters, and the parameter (d)
represents the long memory parameter.

In particular, the long memory parameter (d) specifies the long memory
property in volatility because it shows the autocorrelations which are decaying at
a slow hyperbolic rate. For 0<d<l, the FIGARCH model implies a long memory
behavior and is strictly stationary and ergodic. (Baillie et al., 1996). The above
model is estimated for the returns of the daily oil prices by maximizing the

Gaussian log likelihood function,
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o1—_ (T )y )
In(L;:0)=— (2 VIn(27)— 5 Z In( at +8t o; )] (5)

t=1

where © is a vector which contains some unknown parameters to be estimated.
However, most asset returns are not specifies clearly if z, in equation (3) is
assumed to be normally distributed; for example see McFarland et al.(1982). The
inference is usually based on the QMLE (Quasi-Maximum Likelihood Estimation)
of Bollerslev and Wooldridge (1992), which is valid when z, is non-Gaussian.

This section of the paper represents an extensive analysis on the volatility
properties of the returns of the daily Dubai oil prices by using the MA(1)-
FIGARCH(1, d, 0) model with the normal distribution.5) Estimation results of the
above model for the returns are presented in Table 2. First of all, the estimated
long memory volatility parameter (d) is estimated to be 0.96 for the Dubai oil
prices, which is highly significant at the conventional significance level and is
nonstationary with mean-reverting. The robustness of the estimate of the long
memory volatility parameter in the returns of the daily oil prices strongly suggests
that the long memory property seems to be an intrinsic feature in the oil markets.
This finding of this paper is quite consistent with the works of Martens and Zein

(2004) and Brunetti and Gilbert (2000).

5) Agnolucci (2008), Wei et al. (2010), Lee et al. (1995) and Mu (2007) used the GARCH
type models to capture the high volatility process in the oil futures prices.
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Table 2: MA(1)-FIGARCH (1, d, 0) model for the daily oil price returns

n 0.1166
(0.0515)
0 -0.1488
(0.0273)
d 0.9558
(0.1028)
® 0.0625
(0.0565)
B 0.8883
(0.0751)
In(L) -2859.891
m’ 0211
m* 6.615
Q(20) 13.365
Q°(20) 16.557

keys: QMLE asymptotic standard errors are in parentheses below corresponding estimates.
In(L) is the value of the maximized log likelihood. The m3 and m4 represent
the skewness and the kurtosis of the residuals. The Q(20) and Q*(20) statistics are
the Ljung-Box test statistics for serial correlation in the residuals and squared
residuals.

On the other hand, the high excess kurtosis still remains even after the long
memory property has been taken into account effectively. The estimated excess
kurtosis in the residuals from the FIGARCH model with the normal distribution is
found to be 6.62 for the Dubai oil prices, which are large enough to reject the
normal distribution. The high excess kurtosis may be closely related to the
occurrences of the jumps caused by the OPEC policy changes (Wang et al. 2008),
the inventory reports by the Energy Information Administration (Mu 2007), or the
unexpected economic news (Gronwald, 2011). Also, these jumps may be related to
the significant changes in the oil demand resulted from the excess speculation in
the oil futures markets (Davidson, 2008; Frankel and Rose, 2010). The excess

speculative financial events in the oil markets concern expected future flows of
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the oil prices. These events may result in price changes well above the normal
and lead to the level and volatility outliers generating the jumps. Thus, the simple
FIGARCH model under the assumption of the normal distribution may not be

appropriate to represent the returns well since the jumps are not accounted for.

Il. Jumps in the Oil Prices

This section is concerned with modeling the jumps and the high excess kurtosis
in the daily oil price returns of the crude Dubai oil. For the purpose, this study
employs the jump diffusion model proposed by Press (1967). The jump model has
been proven to be useful tool for capturing the jumps triggered by unexpected
events and news. As the oil markets are considered being subject to various
economic and political influences, the jump model could be an appropriate method
for modelling the oil prices providing interesting insights regarding the role of the
jumps in the oil markets and which portion of the volatility can be attributed to
the jumps. This jump model has subsequently been employed to capture the jumps
in oil prices (Chan and Maheu, 2002; Askari and Krichene, 2008; Lee et al.,
2010; Gronwald, 2011).

Since the efficient estimation of the parameters in continuous time processes is
generally challenging, it is considered interesting to fit a normal mixture model in
discrete time, taking advantage of the relatively simple formulation. Hence, this
paper adopts the FIGARCH model with the jump diffusion process assuming that
the oil returns are drawn from a mixture of the normal distribution and the jump
process in order to model the jumps occurred in the returns appropriately. In

particular, this paper uses this model combining with Bernoulli distribution which
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models the stochastic jumps in the returns of the daily oil prices. While Poisson
process 1is generally used to model the stochastic jumps, the Bernoulli jump
process could be more convenient in accounting for the jumps than the Poisson
process since the Bernoulli process is much simpler in calculation without
requiring the infinite sum and the truncation process.

For the Bernoulli distribution, the jump intensity () is forced in the (0,1)
interval and defined as A = [1 + exp(j)]" assuning that it is constant over time for
the simplicity. The jump size is given by the random variable v, which is assumed
to be NID (Normally Independently Distribution)(v, 6°). Since the jumps and the
long memory property have quite different in terms of the statistical and economic
motivations, this paper adopts the estimation model that accounts for the two
features simultaneously. The MA(1)-FIGARCH (1, d, 1) model with the Bernoulli

jump process is,

Yy, = 100% [ In(P,) — In(P,_ )] = p+Av+0e | +e 6)
g~ 1 =MNOw, %)+ AN(w— Ay, o2 +6%) (7
1—pLlo? =w+[1—BL—¢L(1— L) ®)

Just as in Section 2, the returns of the daily oil prices are still specified as the
MA(1) process. But, the difference is that the conditional mean process for the
returns of the oil prices includes the jump intensity parameter (A) which is
constant and is drawn from the Bernoulli distribution with the mean of jump size
(v). And, the variable (%) represents the variance of the jump distribution
indicating the additional volatility caused by the jumps in the volatility process.
The volatility process is the similar FIGARCH model as developed in Section II.
The loglikelihood function for the model has the following form,
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() =—(T/2)In@27) + Zn{[(1—\)/o,]*exp[— (g, + Mv)?/207 | +
N/ (o2 +6*)?*exp[— (e, — (1— A\)v)?/2(c? + 62)2]} )

The asymptotic standard errors are calculated from the QMLE of Bollerslev and
Wooldridge (1992) as in Section II.

Then this paper investigates the returns of the daily oil prices by the FIGARCH
- Bernoulli jump diffusion model in order to examine the jumps in the conditional
mean process and the long memory property in the conditional variance process.
In particular, the jump process is included in order to reduce the influence of the
jumps on the long memory volatility process. The estimation result from the

FIGARCH model with the Bernoulli process is reported in Table 3.

Table 3: Estimated MA(1)-FIGARCH (1,d,1) Model - Bernoulli Jump
process for the daily Dubai oil price returns

mn 0.2915
(0.1540)
j 0.3216
(0.1308)
v -0.4249
(0.3129)
& 2.4925
(0.8331)
0 -0.1547
(0.0274)
d 0.6358
(0.1160)
o 0.2019
(0.1262)
B 0.7494
0.0777)
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) 0.1710

(0.0754)
In(L) -2,854.902
m’ -0.036
m* 3.504
Q(20) 12.271
Q?(20) 16.591

Keys: the same as Table 1 except that the jump intensity of A, where A = [1 +
exp(j)]',0<A < 1, and is specified to be generated by the Bernoulli distribution.
The jump size is given by the random variable vwhichisassumedtobeNID(v, &%).

First of all, the estimated parameter (j) for the jump probability is found to be
statistically significant at the conventional level of significance, implying that the
daily oil prices contain the jumps in the conditional mean process. The jump
intensities (A) calculated from the estimated (j) is about 0.42 for the Dubai oil
price returns suggesting that the corresponding implied number of the jumps for
the daily oil prices is about 530. Some issues to be considered are how the jumps
are interpreted and whether or not they correspond to public economic news in the
oil markets. Without more detailed information, it is difficult to distinguish these
issues.b)

The estimated parameter (v) which represents the impacts of the jumps on the
mean process is found to be insignificant for the returns. This may be due to a
general pattern of very quick and effective exchange rate conditional mean
adjustment after the jumps.”) However, the estimation results show that the jumps
affect the volatility process (6%) in the returns very significantly and the effects

are much greater than those on the mean process. The effects of jumps on

6) As a referee suggested, it could be possible to make the jump probability time —varying
in the model. But, it will be left for future researches.

7) Some financial prices response to news very shortly within one or two minutes (Ederington
and Lee, 1993; Flemming and Remelona, 1999; Andersen et al., 2002)
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volatility process are more important and significant than the effects on the mean
process.

Table 3 shows that the estimated long memory parameter (d) of the returns is
found to be 0.64, and it is statistically significant. In particular, the long memory
parameter in the FIGARCH model with the jump process is found to be much
smaller than in the basic FIGARCH model without considering the jumps in
Section II. This suggests that the jumps in the conditional mean process affect the
long memory volatility property in the returns of the daily oil prices significantly
and the greater long memory parameters can be caused especially when the jumps
in the conditional mean process are not accounted for appropriately. These results
show that conditional mean jumps, which otherwise might be spuriously associated
with the additional volatility, can be fully accounted for with the mixture
distribution. Thus, the greater long memory property seems to be related to
asymmetric adjustments to conditional mean in response to the jumps. This is
much more gradual and persistent than the conditional variance adjustments, and
the jumps appear to be an important factor behind the long memory property in
the volatility process of the returns of the oil prices.8)

Also, the LR (Loglikelihood Ratio) test for testing the null hypothesis of the
basic FIGARCH model versus the Jump-FIGARCH model shows that the
FIGARCH model is rejected at 5% significance level. And, the Ljung-Box test
statistics presents that there is no evidence of serial correlation or instability in the
conditional variance process of the daily oil price returns. These test statistics
support the facts that the inclusion of the jump components generally improves the
goodness of fit of the model and that the jump-FIGARCH is superior to the basic
FIGARCH for modeling jointly the jumps and the long memory property in the

8) Andersen and Bollerslev (1998) and Andersen et al. (2002) presented that the jumps in
the conditional mean process can drive the greater long memory property in the volatility
process of the high frequency returns of foreign exchange rates
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conditional variances of the daily oil price returns.

And, the estimation results show that the kurtosis statistics are reduced
significantly after the jumps are accounted for. This confirms that the mixture
distribution is generally better than the simple normal distribution. The reduced
excess kurtosis further confirms that accounting for non-uniform flows of
information can significantly improve the fit of the model. Thus, the FIGARCH
model combined with the Bernoulli jump process appears to be quite appropriate
for describing the conditional mean jumps, the long memory property and the

excess kurtosis in returns of the daily oil prices.

IV. Conclusions

This paper examines the jumps and the long memory volatility in the daily
crude oil prices focusing on the Dubai oil which is one of the most important
input factors influencing on the Korean economy. First, the long memory property
is found to have a significant impact on its volatility process in the returns of the
daily oil prices. The FIGARCH model with the assumption of the normal
distribution is found to provide a good model of the long memory property in the
volatility process of the return series. And, the FIGARCH model persists for the
analysis of the oil price returns in terms of the general appropriateness and
robustness.

Then, this paper considers the jumps in the conditional mean process in the
returns of the daily oil prices. The jumps may be caused by the OPEC policy, the
inventory reports by the Energy Information Administration, the weather surprises,
the unexpected economic news or excess speculative attacks in the oil markets.

These jumps or large changes in the returns may affect the long memory volatility
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process in the returns, and can be better modeled using the FIGARCH model with
the Bernoulli jump process. Such models are constructed to investigate the effects
of the jumps on the long memory volatility property in the return of the daily oil
prices.

The FIGARCH-Bernoulli jump process model is found to be more appropriate
for representing the jumps in the conditional mean process and the long memory
property in the volatility process of the oil returns. In particular, the estimated
long memory parameters estimated from the FIGARCH model with the Bernoulli
jump process are found to be much smaller than that from the basic FIGARCH
model without considering the jumps. This presents strong evidence that the
specification of the conditional mean process may distort the long memory volatility
properties of the oil returns if the jumps are not considered appropriately and that
a considerable part of the long memory property is attributed to the jumps
inducing higher long memory parameters.

Thus, this paper shows the usefulness and the superiority of the Jump-
FIGARCH model relatively to available alternative modeling strategies for the
dynamics of the crude oil prices. In particular, the findings of this paper could be
helpful for investors and policy makers to manage the risks and design the
portfolio strategy in crude oil markets if they can predict the movement of crude
oil prices correctly by using the more accurate forecasting of the volatility
dynamics with the long memory dependency and the jumps. Consequently, it is
hoped that the findings of this paper may be helpful in the better understanding
the dynamics of the crude oil prices and in developing further empirical
investigations in the oil markets such as tests for market efficiency, risk management

and portfolio management.
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w v 2 AF|e)

s o] A FALT

=
1%
o,

o ZaEgl e,



HHXIEHAT @ H14E 2=

[.A &

L

A AAA R el AA] wideke] FotEarl tiAleluiR]s] sl gk et
AA A A viAl=Fo] A o2 S5 ‘471’"1—5“}7]—? OPEC, Organization
of the Petroleum Exporting Countries) 3] = A Aol QAR A
AUz A 2 3 Aol gk 3Halo] lEO}Z]ﬁL siek 20134 71, AlAl
Al abeRe] 48%% 5ol 91 2m(BP, 2014), OPECS] Af-A3Akes- A AlAl
40%2 A8k gtk FHEE A 9 vka Al ® BFela % 2 Hol
ze]7}h A %ﬂgl AR Aol B7E FAks 20040 8] 2012K374A]) < F
T 46/4 Z7H-8 vehl o QJtHUNEP, 2013). th#A el 54 4

5 6}‘%“& o2 20109 MEF /NEe dstow yHHN-EI Abglitol
<] i}*ﬂ“ﬂﬁ REFS Aoz Fofubr Z1& Adslgit) Algriolelu]e}
diie oAl B84 Y 2 oY heksted xHE osla ol
UAE+= viachEX (Masdar City)E thiEAdel ' 94 54 A2 &
oj7kaL §lar, Feo| Bl 3 FA 7|eS o] 83k ATAlE A7t

3 tHReiche, 2010a; ©173], 2009).

A A AAAAA7} A2 S A & o]f= 19709 AR 3hs
of wet Mf a7 H7IE HoHA ouA] kR ARdellA] 2 Aol Aol o
g R&D7F 71l H9a, 199090 SolAA] Al-2dst EAR A7k~
Es Fola Adarts] 2] A&rbsdt WS Aekshe AR Al
ATHAI-Amir and Abu-Hijleh, 2013). gk 2011 & FFAnt 44 AfaL

o] % xEAl-e kA ¥ Hf‘é"éfjr FF FAlel A A= o] A A
A 2 ko] "9 Ae] v& ZrxsdckAslani er al, 2012). 01940115_ A
Aelf 2] Ffkel] gk & AAAQ]l BAle] AT = olfriZEe Eol7te
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el 7] 80 FAZ Ik aa AlgE AS dAE] g A=
oA 2] Ak 5 clSHHAl-Saleh ef al, 2008 Alnaser, 2011; Reiche, 2010;
Mason and Mor, 2008, Al-Amir and Abu-Hijleh, 2013).

Aoz o] ALt 7)ee] o R A AelL]A] WAln]go] Afs
opde wel Met g 7pas 987 sk whd v AAAe] ke a
the= Aok mdk diqftre] Aol A] Ayl 2w a8 713E
Fato] Foluhs alrell W3k ARs]A A (stability) S Als-8E 4= sich ¥
gk ohuzl s gobes vhEAl ARl olitstea E vE 247
25 WEsA §7] witel 715HEte] FHokgk Aol H3tstrhReiche,
2010b; Al-Amir and Abu-Hijleh, 2013). o] 2| Aol|u]A| = A vEAA}S] 2.9
T& A ok}, ouA] ASA ), oAt AkE) ®A - s - RS
A FAR), dzkE] AE sHdarEged dE dEEs UFe T R A
(positive)®] EIE A|F-& 4~ ItHREN21, 2014).

& ATl e A srt T ArrellA ARl A o] FAfeks o]
o} kel @eks viAe 89l FoldA EAstasl sk F, AR =
e RS Al SR ES AR AR FHelE

1

star sff AR Al AAS ZE AH AL Ak glex

O S

r_{

T8 sl gk
=EE Thesh ol AR e AeldE AT AL B
F A Y AYATE voR FAE SAske adl e el
AMAARE $4 Ams 23¢ AAsha, ANGIAE AFET 2aE
Aejst ARk A AVAAE el AA Wes ok 4

< Wtk

rhiﬂ

rl

=

1) Bloomberg(2014)ell w2r ejef HAdzt 52 el 749 G243 2w 20139 A
AellufA] Hbd &eFo] 41% Frlete] & Y 9] 85%%E AAskleh(Utility 2
o] ek b Adxu]go] 2011 o] F& oF 40% 32, sk FH el 15% 3k

2) AAANAA ol g BEgE 2 83 B i 8 713 AE, ouA] A2 #F
2, el obx 33 9 ek 3 1o T 5 ik

o
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I, A2 AelA A

Al-Amir et al2013)ell w2r 7]5wste}l A€ FAAAF Q] Hol 74
HHA a3l Zﬂ‘"q]ﬂxl;‘éf‘—‘]“’] ZasiA A Qe s Al A A A] A
Ao 2= A AR FFo] F A E(Renewable Portfolio Standards: RPS),
AMAA QAEHE X%]—L‘G}b b 2}l 2| A = (Feed in Tariff: FIT), X

D AFAS] SR 2 AAE g, olU A A, 'AA], VAT SollA 9] *ﬂu
2 S)sh TEAAYRAR So] AAE T QI<E 1>,

1. 44 #g
frotb 7k ES AR oA 7S F skl ol3he Izl whdol A
%Xd oA % 20099 FITHEE =i3ke] 71443}, F3H4-3l, A5
2 W EEHE Bodsla 9ok =3k 20119 s BREES sk
oz BzFol| AREET < 10009 Hefe] AL Hefsta gla, d &+

Nl 30%= oFALE oyA] BE 2 AAdA] A Eofel| ARSI Sl
o} w3 201240 675u R ety R AR ZRAE 38 A

3 THREN21, 2013).

UAEE d3=7F AAloly offriu]e}l Fule]lS F502 shar glck of
Hrppls AR A AR AY)ES RERZ SR gla, 20169 $h <A<l
100% AAANARE o]83he ©aFHEA], vharkEA(Masdar City) A4S
18l AN AR 7|5l Bt TS 3k Qlrh(Mason and Mor, 2008). 2009
ol A 21 A ol v A 7] 7-(International Renewable Energy Agency: IRENA)

AR A, o A AN RFE FASE o] it B4

— 102 —



stelu) gk Futoli obyrhulel 3
of ofskS whol 20009 EE AE AR ‘a=id
(Reiche, 2010a).

AAA SReA e A w2s B ohdzt 7]?—‘[’3?%% Adste] w7o]
AL

oﬁ
_Bi
R HU
o,
=
o,
fr
o
=)
)

(E 1) ARTO| MWAUILIX| 2 gt

R IR P o B LR PV N il
= S ijj{ LA ?;HE')
Algeria 1.08% O 0 40%6(2030)
Ecuador 14.270% @) O 55%
Iran 0.804% @) O 5%
OPEC :
Libya 0.915% o 2096(2020)
Nigeria | 80.774% 0 o o 1026(2020)
UAE no data A A 79(2020)"
Argentina | 8192% 0 o o 826(2016)”
Brazil 42.371% o &%
Canada 16.746% A A O @) 53%
Colombia | 25.924% o 81%
Egypt 5.058% 0 o 0 2096(2020)
Indonesia | 37.413% @ o 0 26%6(2025)
Non- | Kazakhstan | 1.394% 0 0 396(2020)
OPEC | Malaysia | 6.635% o) o) 99(2020)
Mexico 10.789% 0 35%6(2026)
Norway 44.839% O O @) 9%
Russia 2.807% o) e) 4.5%(2020)
Syria 1.617% @) O no data
UK. 1.717% 0 0 o 0 15%(2020)
Viet Nam | 48216% @ o 0 52(2020)
F1: opriu] o] AAeld ] FExE ehlin], Fute]= 2030 5%7F FE9.

EVAPSERY ;ﬂg,]fs]. 7l
T3 A9 AS, F F2 AW R A= AE o
Z}E 1 REN21(2014), “Renewables Global Status Report” W-8-2& jA2]g
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2dole] A, Y Aake] 96% o] AAelL]A|ol| eJEse] s
RS FUoZ df 2 Ak £ER S £8a 9lrkd) Reiche
(2010b)el] wt=w 732*{‘3%319@01 Eaols 7R 2ol HH ) &

Zola & THE SR CEN oA A
$Henergy transition)—% T8 EAE 0 AYE FHFE 5 oS ZleR AF
staz gk Alvithes AY AAbell o] AR A BlEe] 60%2 FA
rEQel A tiE Y HAe ojEsta glvkd ey SEHEA L] 41%7)
Ao R 7 Aol glo] FAjARde] F-ste] wlo] o] WA A e]
=] Ao SARMo 7 nlo]|eddw AL whEA ARbsla glrho|AE,
2013). BepAe] 13t F AU A] BT 2% 2 Af(37%) R} =
onf kA ohuz} npo]Lefx|e] HFo] Z HolrhIEA, 2014a). H
2hA2 2003 FITE Aldsiskor Al 5 43t o] 248 s &
& npo] Sollh-g o t] Al ARg-o] HstE o] 9)rt.

o2 FE5s vFEE A A AR A o AF AU A
et FAb A w9 =2 ko t)S UM vheAde] gl AR
7be] o glek ey Abrell slolA A AR At Fabs wEd] ol
A 714 S o] AREA, AAA, AAA oJulE dagle], o] A
Ae] AR vl E Asbr] $lelAs oAl 87} B asiel(ES
Al 9] 2011). Aslani et al2012)<> A 57t S5 TE5x1GdA APl
A e Falshs 2 v oR Bl o glont ouyA] &M Sk
A7) ek F5 aEla vha iEEe] 35S s AR WA

A9 AglEo] ol AAeluA] A

=
% sk

e
sl
I,

=

S )
&,
ko
ﬁO‘L—“
fl
-9,
zjd
oh
2
i
b
2
3
05

lo
—m
N
HF
N
12
lo
2
=
fl
ofo
o
o|N
A
)
i
>
%2,

@

AA AAAIA A ke] 900 o]k bl ¢ Estar gk
1) MSlEI] DRI AR B 2ol A 0% ol
el o)Esha Qlek($l A, 2014).
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2. AAIIA A 9 F4 ARl

w7kl AANAA AR B el kS viA= a”ledl diyt A Hv,
3 2 OECDE FA2® A= o] ghor 3w A7-2= Carley(2009),
Marques et al2010), Marques and Fuinhas(2011), Romano and Scandurra
(2011, 2013) 5] wlEA o]}, Carley(2009)% »I=F 507 5 dlAko2 19984
HE] 20069744 2 T2 A Al A g2 A = (RPS) =sle] 2 Aoy
2] W el o g daks TR A8 Marques et al2010)2] o3
Al EUS W42 20019 EUell 7hsdsh =7kel 237 o2 =7k 23t
o 19908 2006714 A Al A] S FAIA 7= 88ls WEAtEE
o]-&-3fo] B-A1s)gd) wal 20114 o+ Fuinhas®t 7 e 3l d £4 (dynamic
panel analysis)?l GMM(Generalized Method of Moments)¥H 3} LSDVC
(Least Squares Dummy Variable Corrected) W& o83} 2] AelLf#] F
A 24 248 2Aseh Lot B Qs AATA A, 5 Aol
of tgt R&D ¥ FAF oIAlE| 8, Al WA Wl A}l 2] A = (Feed in Tariff:
FIDAE % 2] A ol A] g3-2] -3 A =(Renewable Portfolio Standards: RPS)
of #HE WS Ao e IAHES Z rh Romano and
Scandurra(2011)+= OECD 3|{=53} Bepd, F=5, I v o= shiilef
Lol Ml F 25l R BRe F, HAAEE o] &ste] A T Ll
of sl A aksich

ghH OPECS H|5gE A8 dA o2 AU A] Bl d8ks nx|+=
L2150 g3t A3) A7-5(0]A43], 2009; Al-Amir and Bassam, 2013; Alnaser
and Alnaser, 2011; Al-Saleh er al 2008; Aslani et al 2012; Reiche, 2010)-
S ARIRALS o851 oS 0)E FE AAE A A 4
o] F2Y AANN}F ASD4E 2wl money)7} Fol5e] FAA
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o= 54 odsfo] WAE| wlitel| EAE Q< (post-oll) AlHE RIS of
afrf, 7] FHste] wE ARAL ARSI FES S78ke ARl ARE]Y] fHH R o
Aol qA] kg FA18te] a=le Aol FAlehs @S Bl sigich 1
Hup FAAOE A AR WA F o Aol FAsta oA Brhs =
AT A S vE3 AAA ] S47]ed 248 & S 23 ook
Reiche(2010b)+= 7| $-H33Ae] w7t oA AR = 2 2133 2] 3] (Gulf
Cooperation Council)®ZE Ao g oifx] Holeale] Aefd  Zoh3}
(Ecological Modernization)®] 7FsAd ¥ SHAlE EAskdct afAollu#] wh=]
= 918 FAA] AL o] FEshn] At Akgle] 549l 2H] &
o] AW AAIA Z v|FE AAEtL 3l UAES whAthEA](Masdar
City) % “Fale]e] a-IdFE 52 AbE F3l 3F olvix] 284 S %
AR BAE FA18k= AAo] ¢3E Zo® o S3sick. ¥ Romano
and Scandurra(2013)+= OPECE o2 | AelvA] Higol s vx=
f9s “”‘6}°ﬂitﬂ T8 99log A}3] - AAH 2% GDP, o]4ksletA
SHCOy), A d=He](Energy Intensity), A714H"F 2 Uf 5=
43 bi‘:‘r
& ATl 7€ A7AFES EU® OPECE X33 247) Ahi=i(
a e ]

T S5 o2 A5 ARG A o nxe gl
Fololn], sz RelFo] 7Hke] Mol oA FeFe vHEA HAls
ot} =g T ES aer Sad 7)E d7Antel vlwste] Aol

A A A oS n|x= 89lo] AHSAET JEAMFTFET e Afol7} 9lEH,
a3 QAR A A QloA] ARgEuEe] EEdE AR] golo] 9li=x] ool
B shiek kA QAFSE AgeTEe) Anke wigre 2 Aol
el A4 RS AAA, B34, A o= RS chest gk

5) sl=Algk Aol S8 i wlelel, FalolE, ox, Fet=, ApgToketulel, UAE
% 637k o] FolA gk
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1) ™A el

—

Al-Amir and Abu-Hijleh(2013)ell w2d B]AMf=r52 olUA] otx, 53]
Az 3+ SHH3HE Sl3l S As AHE-E ol Ak SHE AT
Al AR A] NS AS ADsledel o]k FARHAl Ao el =
A 7Hd s 2 AR A (oil peak) B8 AlF Sl whel A Aoyl digt
o] tiEA R EYEEEH, 2010; Reiche, 2010a), ¥ 871 4453 &
7Vl et vl oUR] &R ApdellA] A elUR] WhHlef| Falsls Al
2 vepgr} o}l Al o3l aRdelA A4 A 2 E2E] 1A A
A ot AR CdyRle] A F AR e Fasla ol

t}.(Mason and Mor, 2008; %84 9], 2011; Al-Amir and Abu-Hijleh, 2013)

2) &

o

i)l

[eX)
e

71505 5 A A 27 047k ¥l me) SAAE A A2 A
Ao YL GIrk FE ARTS 7 TRHRES Baheks F
QA Elo] grort, Gk olelA Al AN LA7ks A5 A F Aol
A bl TRt €4S Holal IrkReiche, 2010b). ¥ 7 okl %

Joge] A4, 7158k A Aopde] 2 F7h RFEo] 9l7] WFel 844

QA5 2ME Fol7] 9la) ARG AT Bqeht Aoz $AEa

o

A8 el Z7hel wet A e vjere] Wi B4 2 o]
b el FhAdo] ol oled e Aeidel 4 Hgkel o3
He S ma A4 89 0 Auasigee ouAsh 87 e

g 53l= d 4ot (Mason and Mor, 2008). =, AAHZE %

¢

do
ol
oL ﬂllﬂl
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Tl FAe] A of i Akl A, A o 2 ARIALE S 1A
ol AAAUA] Ao Qs 7A= f2low 283 & QItHAl-Amir
and Abu-Hijleh, 2013). o}&2] ANl gt FAl= AF3] - AA|A o2
219 We] x| A& dzZzEl AEE ololA Al 1&-S AET F k=
71zt Ao A 1 5 AR AAE S 5 cHAl-Amir and
Abu-Hijleh, 2013; Squire Sanders, 2013). fr&<dgke] 739 20131 z{Allv A
ok dzfelz) wiwk s ok AEElon AR QI3 o oF 13809 %
2(€)2 FAMITtHObservER, 2011). o]A2(2013)e <JakH Aviete] 74,
9 b Folo] 7|4 20009 4300 o2 40009 o] AFe] E-S %}%A
om 20134 % 74 1300075 43 Ao o= glrk

et HrlA el e vIAH7|HINGO) = AW 54
T3} eksl AAo] FAE O] ghon 53], FddAe =
HoR a3 FIT % ovAA =8 53 3222 247k~ 35 o] =7t At
el Z3=] 3 ) rHReiche, 2010b). Carley(2009)8] Aol A= A AY ol ]

WAL FAAE 810w FAAQ F¥-E Telshgrh

4

ol

(o

N

A

— 108 —



gg3e) FMOILRIEY 2HRY &
(H 2) MM X|ETe] 2 HAERQI
MA 2 oz Sl (Fek 290)
Moo RPS AJ3) of ¥
AR a4 A7, Beg T A
) 5 23] W A2z}
B A AR FASE QT (A D)
(e}
Carley T 25 F A, A Az vl
(2009) AR A 8al del g &5, T S7HE
odql = A Agaler
AHQal A& A A8 deregulation) 5
Bt AYH7H
ezl Z+ A A A=A 2k (wind, solar, biomass)
EU7}i 7
74 2al H

A Felel =

AE oA 71

Q1ql o o] AkstE wjEe
Marques et al X3 AAA 2l AEUA] 2 L1 8v]E
(2010) GDP
231 7 vl 4m]2
EEERE
o ARE AR B NI
AQE QAR FF 5
Aol & o|ibEtRb L wiEF
Marques & odal 7 o] Zm)e
Fuinhas HAE N (A5, AEE 7, A1) vE g 714
(2011) iR o)z
GDP
GDP
Romano & NERER=)
Scandurra o] Als}el s Wik
(2011) A1 wrA e}
28l & GDP
3l o} ofuLx] 4n]EF
Romano & A3 7AAE 88 = o]]c;]z]];ri]}-?] 1%
Scandurra A7k Qe AAkeE
(2013) bl .
744 29l Aol & olaksheta wiEw
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24 2y 9 A

o %LOM 19021481 201284744] 2470 Appa=i92] A Aol =14
oﬂ & PUAEE o]Lsle] BASAT) BA AL At
e 5 el pEEE el Aolrth s ' 10t i o<l wvE
< 1% o]al =7k AR skl
AR o= 7|E d7-E(Carley, 2009, Marques
et al, 2010014 o] ARkl Sl wAEIRFH S o] Leisich A AT}
He oldste] =7t M A3E FAS] fE BSAvk Azbel| Bk
AR AR A 232912 ARHgel IHE Zlew HgEgldh

BoQdollA ARERE B RO T2 Marques ef al2010)8] A5 F4&
stadct. A yAastRy o o9 wufre] BAE detdt § HEEARY
1

2,
ok
m[o
=
R

c
ko
[.40

k
RESha/rec,t =a+ Zﬁka,c,t +/J‘(:+/1’t+ec‘t (]_)
k=1

6)

o
Or

=2}, of23E, ofA|Entelxt, BepAl sfuch g0k, T, AFEE, o|HE, 7t
, A=A}, o7t FIRtEaRY Eln]of, He o] Ao} WA F vfo|x|glel, B o] 7]
Jo}, Alefel, 3=, wivlolel, W E, o=l
Az FEste] AAlE AE5E o] g3l AS, AU rES BF FYsl 3
zZk gk 1S R sl AR ASoe Auuaee] - S
13k 3l7] wistell AAD A9} Aty 2T AgE AIAE A& ssAde] =k
I AdAtEe] gl o] B A A H

we AH-E(degree of freedom)e} EE8A4S 2= AAHS 21 9ltHGujarati, 2013).

%o}g

7)

T > o M
111
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k
o] 7] A, kglﬁka,c,t =0GDP. ,+ 3,CO2, ,+ B3 EL , + (2)
By ORc,t + 05 OPGc,t + ﬁGPEDc,t + B, UE, ,

=4 ae <3 3o LeR] g)%o)
Z£2OR), GDPY A=Y (0pG), A-HTE9<%=(PED)9} A]E(UE

AbgEge,

=
o
—

]

€

3) SEHS: YLK dHE FTAIIE ¢

olLix| ohe S HHE i stz Qol A 29l

GDP
ol 4 #] =1 (ED

9l mze) CO, AdE
A % l/GDP
A & 0 FEER)

FTEHEFREE AR F AT A]9] vlE(%)S A8kt Romano
and Scandurra(2011, 2013)9] 73-%- A= ellx o] xfAYelif#] WA w]&3} A
25 ARSI AL Carley(2009) = 2 5 892 A& ¥bd, Marques er af2010,
201D 1Al A Fg=ellA o] AAANA] vleE ARS8t Abr=re] 7
5 AAAAA] A o] oA 7|1EI e dFellA= A
T2 <3k AR H7E ste] o AL o]Fojz= AE A=

Aol T8 FAo|BR 1AelufA] gl xe] nlgE ARsisints F5H

8) A9 Fue FEUTE sto] BA sk A G AR 9] vlTE A
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9] dlole)= IEAS] World Energy Statistics and Balance EA|AFZ.o|4] 1992
ol 20121714 ¢] AF5E o]-8-3l3ich

GDP W= ZA7E Ag s Ao |qA|edl FAlste A of -5 dolr
7] 918 Adesideh ol A=91(H9] GDP 2 13}ellvA] §5=F TPES/GDP)

W2 739 Romano and Scandurra(2013)el] m=2® oU#] o|EE7} S5
=7} oAl than] fFlR °]E°1;q el olell FI3h= oA FFE
sl QAR Aol FAles Aow FHEHGAHY F Ml Eﬂ]O]Eiv‘:
Z&H o wh7IR] 2 IEA World Energy Statistics and Balance SAIAFEE
ARE-31SI T

A BAL el SR A4EER0Re A% 442 1)
AP ol 18] G A AR S e A % on, 289
of, Amv Ao}, Felo] Aok, WAZ, rezalo] F& ol kALl SolA

I

AA A A Aol FAfsle = oA E Hola SItHAl-Amir and Abu-Hijleh,
2013). =¥ GDP 7 dfi2el e $ds vehlls He0pG)E AH8-3t
stk F=dstod o] A3 (2009 AA olvA] ool 2 F5 2 Holxe|rt
(Middle East and North Africat MENA)o|A&= A G-z T8k A4S 1
f3te] AAA Frro g Hf FEE HojEel 2 dm(0il money)E A
oz Wl FrRghetar ®Bojrh ofgw] AfrEe]E%(Value of petroleum
exports/Value of total Exports, %) "4 (PED)E AlE-sle] ZdlA A7}
AR e vlFe] F4E ATIREA 2 Azl A7) wtell 2 Aoy
7 Hrhe 7)E s S Gk Al o s AR At skgick AR
9] df &3 dHd W= OPECY ‘Annual Statistical Bulletin'® #F&
2 ‘UN Commodity Trade Statistics Database’zl 255 AHE3FAT

g 34A 2491S Jehlls MR oislRA wEEe ARSIt

e 749s) Wl AnkE vehiisich

S el o] 1 A el SR oA Aehih g o T
Zm 7% WAl 5ol Qsom vehbbd £ ATeldE AeANchs oA L)
% Wafel] 24S e,

©

ml
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Aol RHAMO|L{X| R A ZHE Qo] HA

L =

Marques et al2010, 2011) = Romano and Scandurra(2011, 2013)¢l] w}==
o] AbstetA: wiEEF I AR WA H(negative)®] AR e,
olgigt A} yehtA ¥ olfE oAA3] A AR FAle] ovA| Ak A
A7F A= gloern oyx] A3 energy transition)el] thgk AFEA ot =
o] yseh] dren AWkl AR oldsehe WaY Ame
IEA®] CO, Emissions from Fuel Combustion Statisticsell 4 1-8-3}3it}.

gkH Al-Amir and Abu-Hijleh(2013)2} REN21(2014)el] w2 2] Aol %]
P = oduyAde] ozt AG(ocaDelld AR g E T
I YRS AR witel dAEE AEE 5 Q1AL o] E Fdl Al A
GAstel| o] & 7hsAde] Athe AS AE3RTh o]o & AdFelA= Al
Ak AR Q3 Ak AE 2dE 98 AYEUE)S W2 ARER
t}. AdE HE4E Worldbank &3o]#] <http2//data worldbank.org>2] A82%
ARSIt A R o AMEEl WFES] T2 SARRS <E 49 At
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X ZMAT @ M 143 H2=

Variable Definition Source Obs. VaTr:r;l(?on Mean | Std. dev. | Min. Max.
RETPES 12l #4181 A A ellqA] 2 1]E(%) IEA 504 Var | 023671 | 0.261171 | 0.003821 | 0.841223
InGDP GDP(Billions) [EA 504 Var 4547156 | 1.748817 | 0.176471 | 7.99443
InCO, o]4ks}terA wl| &2 (million metric tons) [EA 504 Var 4240462 | 1.79715 | -1.07881 | 7.595794
InEI oA =k9] (TPES/GDP) [EA 504 Var 27186554 | 0.737032 | 1.187843 | 4.757032
InOilreser -3 (billion barrels) BP 504 Var 2.096542 | 1.453208 | -1.04982 | 5.695653
OilexpGDP i _/F(g}ﬂ i{;jjvjiigﬁ)? uIE UNOCP:)I:;ird de 479 Var 0.179338 | 0.181205 | 0.000359 | 0.894288
Petexp (Pet;jljui%ejpijfj(z;ort) UN%Izii;a de 479 Var 0.501549 | 0.330798 | 0.006011 | 0.994552

Unemployment AAE(%) worldbank 504 Var 9.023214 | 4.740393 1.8 21.3
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. 24 Az

JAs17h <E 5>el vheht Qe FAsh IMARE 5o
2o AR o] obde & 4 QIgirhi0 s S8R

]
w3 A shgant S Eaf 1% frolaTeld w5y} 23e Adushs

p

=718 A5s yEhl= ‘{Tcﬂ GDPe} A=A A zte] A= A
(positive)2] FAE vtelle] Marques(2010), Romano and Scandurra(2011)
AFAFe}l FAdsA debyirt o] Aaks AAAAe] s AW 2 gre] A
& FAlste] Al A] WAl FAA TS vIFe AARg # R opy]
2t AAsHel Z w7E YA FAtel it v]§ o] AR
Ao Az Eglo] Hrp HFAH R o]Fo A= Zow & 4 glrh

AT WSS Fol7] Sl 4 = AR RS F7HA7

g

1 B|So] AEAHoR =7} Yt 7|EL FA

—\‘1 f
ol
rl:]
=)
o2
=
vy
>

aL
ubdel we} o]abslekAa wEEe] A AoR oAl Fulsie] o
A= o|AlslebA: wiERke] A|EA R FIgtel w3} A
g AT wE=EE Fol7] Sls AAedUAel FA AR o Sate], F
Hpo] oA Al w ] 98 a3 7AA- (granger causality test)S F
7}i AAERI e i A l SHA] olAbsterA wiERFI AjAY VA F Ml
Zbel| granger 1A AA S *l 3t AZHF(2451)=5.12, P-value=0.006),
?ﬁ'rﬂ‘é—% 1743t °VL§} W A A W5 alA d3gict

10) Ho : Bn(pooled OLS)=pn(FM)LE F=649.88(Prof>F=0.000) °]= Wald(x*)=783.93,
LM(x*)=1806.9 (Prob>x*=0.000)°-& #F7}d-& 7173kt

11) 39227t AAZA T x*=106.81(Prob>x*=0.000) 22 pgke] 0.018c}t 27| wEel 1% -
el FA7Hde] 717,
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718 RYAE BA A oistgts wiEE Y AAUA] FFEs T
-] IAE B} o] 71&2] dAF-(Marques et al, 2010, 2011; Romano
and Scandurra, 2011, 2013)¢} #2 Ax=z H dFox] AREE EEHHFEE
A A 2] o] A el v]ge] 7] wj<iel 014}3_5}5}’\ A EeF (- 9] ﬂﬂ]%
Bl Adidql FFEFe] 344 L=
o} o] Z qldl| 7|53t 2 3] A JhAdE 417 /\}51 %) °“”ﬂ“}—i“ OV]V}
2l AR 2] AZs TR0l FE3hs s fiFel & 5 ock
B 5k oz} Romano and Scandurra(2013) Z23-=
B OPECE HI3E AHR=52 A7k 25 S 7] wiiel o]z
g o7t HAE = e & 9l

v AR vlE Sk frolvlgh oS WgR ouR| s A ATl
Yz s} Ao fAE veblled, ol dduAAREEke] 25 A3 A
Ao ® AUz 85 FHA717] S8 AAeUA] RS £ 5 odva
B Qleh AR 22 w7k i AL oflvA] vha] E F
Alo g o]Foi# gledl, Marques(2011)& olUA] 4m]7b AfAellx] 7fake]
AAE| B2 2Rg3lo] Ao o] A AelulA] WAE 91 s o® A8% 4 it
3 AAFsgict o] A3k= 712 edH(Romano and Scandurra, 2011, 2013)2} %
Aste, oA Anle] W2 w7F Ad5E dF w7k ovA| I 71 5}
MAdsu AR 2L o] F& Hadte] ARgShetl A A B el
UAE S5 flsiA spds B ozt Aol A] stel] Fab gHE o
4 alr

& AFelM e 718 AT} vEA A ES 51 WeR Fotste] AYE

o A

o A A

r_{

<

12) W2 SHSE Aol MFOR Fa FLUSE o AsRls wEsro R R
= o= AF/ME 7148A] X3ted FAACE AR v|Fe] o]ikstvtA Bl
= A

WA AohalA] Eaeh g
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QEE AN WET )] ARAAT nglon] 0% AHE Sl
A frelgol gl A0 whehith. &, AQES ok AbTe] A4l
o

=
al
A wbdel frolrlgh ks T4 ¥ Sl o' M E 5 glckld)

B2 EokeRs
Ea RE/TEPS(%)
cor oo
o 000
Energy Intensity (2(())?)((3)5;
Oil Reserve ?(%322:1;
4 4252l GDP oure
AFAEFTEEE 7?0003176017
9% oo
Constant (2()7(3)?;
Observations 47
R-squared 0.683
Number of country A

HAHre] AR A e AA edlEs EAE 71 Aot v=A A

=)
e WdeE & & drelde A=l oWl SAo] Ao A] Al

13) AdE3 AR el @t 7]E ATH(Al-Amir et al, 2013: Aslani et al,
2012) 4= AAAAA] F2Lg T3l dAE FEst] ALGES NAs= Aol 7
g 7o o E3hgich
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88 vlAE A Asuaa sslnh 94 FERe] 49 Al e
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Aol AR AL EAleh
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o wlE o] Foli AaAlFe] Ak weL
el AR B nE 2] AE el Ades A
AF 5% @ Eshe 7L AR B AFHYE & 5 ik
g A FlA GDP dhel 96 Sels) A gsgelEnsl B AR
%, A Aol d S1e] e 2e8 Flsh Aridow auA) e
F7h 2k Aol7k gl Asino] Slate] (RS SHATHE 6> F2). 1
A3k 9995 el ASFEIEE Fe A7k e F 2 AR
A Aol EATE B S Sl F ARSEAEE) B Fhe
27} AL Afagel elEals] wEel AA R s 4
Aol Bstel Al oz 1A DN AAIA] wlFo] o

sheldd o slalek

rp

o &
m[o frtt

ol

14) Romano and Scandurra(2013)< 9 AAkeks W42 ARE-519 o
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(& 6) tdd™ Zut

= Obs. Mean Std. Err. | Std. Dev. 95% Conf. Interval
low group 315 0.178752 | 0.009661 | 0.171466 | 0.159744 | 0.19776
high group 189 0.333306 | 0.025028 | 0.344071 | 0.283935 | 0.382677
combined 504 0.23671 0.011634 | 0.261171 | 0.21385%4 | 0.259566
diff. -0.15455 | 0.026827 -0.2074 | -0.10171

t = -5.7611 Satterthwaite’s degrees of freedom = 244.945

Ha: diff = 0, Pr(ITI > Itl) = 0.0000 Ha: diff > 0, Pr(T > t) = 1.0000

 Ho : mean(high Petexp countries) = mean(low Petexp countries)
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S gl

XHMMXMI Pk A= o7 A 2 R&D FAE AFH o7 Algsta
o OECDE HIE& Adxl=pel|A F2 zlewo] gfom F5-5 vEg A
& LR 3 dA7e AR FEsidnh 58] T A 344
Ax FAle Ak xR Qs A AA e glofA] ouA] dFe] AHEE =
H| 1502 gt A A 5 ellvA] A ZH(Energy Transition)
Ao nitate] oJH3] A Aol qA] WA B]Eo] 0% Tl MF2L e

T7HARHolelrlof, Feo] B erE F)%E itk w=gF sl gk U
Aa 2 HEaow s AlA AR i 7HA R 7 avfrbAe] o
2 AFato]tHOPEC, 2014) o]l Ab&tell = B-Fala Abf-=F Aubg oz afAe]
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B z; skgiet

A AT AR AU A] WA S 7)H= 89lo R o)4ilks)
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Ak 9 duA SRRk B Selvee] A4, AU
o FAE Gelomt wh7ke] ALPoR QA oA ok 2 A

— 120 —



A sle] Hstel] wgt o Fo] wp- Fosleh B RF o TES B|RE
f | W& dAe] Sl weh Aides el
£l & Ak AR A

= A& Aem wekEh 53] UAE®] whx
tEA(Masdar City)= RATHEAY 3 okdz}t A 2 Fo9oz, o=
A 71l - Al Al AR S AR 7l Eoke] 15007] o]

o

2,
—
2>

=i

AReA ZAE G50 sleld] AAA, B3A, AsHoz ol 2w
$rs o R A AZa) 2 S ek
oA S AslsA] Fehsirke
4 % $Hel WL Ft 9 FA)T
158 T o) wRely £ AsleA 25 e o
S oEA dAE s e AT HelHE 2
.

Sl Aleke Za giek 35 AR 3 oz}t - o]9le] Ay

o to oft
Ay e ok

>

=
= o 2 A A Aol Aldska ol AR AAE A

Wlsn wedeta] ahelrhs Holth Carley009)s] wh=wl RPS Aol

o

15) Bloomberg, IEA, ¥|=f, dAZ 52 AAANUAZ 1MW o]} 425E
7V E AT vl L 7)5Ee] Abe|

o] =] 7L517-

oo, 71

— 121 —



HHXIEHAT @ H14E 2=

AR B of| FAA o7 2H8-3hS o 4= gl A 53] OPECE
749 RPS 2 FIT 5 AAlA] AAo] Aoz FAgd & ofz} AA
e}

< Akl MR g w ARHel7] ditolrt. 5 AR Ba

N

H
H
(] 20T

g4 5 A<l SRlellA RPS 2 FIT Alsio] A& o] &3k 3%
ol ough JFS A=A gk Fopdel Tt Des

H(2015E 78 22), +TYL(2015 98 25¢), AMEFYL(2015 9 262)

— 122 —



Aol HYIURYY ZH0l 24

OXITEHO
. 2010 “AA S o2 A3} A A] A Fdeld T 29(1): 235-278
AR e AR XH AIAATE. 2014. 2014 A Aol L] 7] WA
13- 2014, F85 oA Al dF 2L AA
©1743]. 2009. “:;_Liﬂ—i AAN7N8 el A T oA Ak s SAlFgA e

10(2): 127-149

oAz, 2013. el AAAAL, . MEEH

E5A 9 78l 2011 “Frah FF-Forze|ghe] Al A] Fok FHRl o)
AR A AT ATFALE 11-63

Al-Amir, J. and Abu-Hijleh B. 2013. “Strategies and policies from promoting the use of
renewable energy resource in the UAE.” Renewable and Sustainable Energy Reviews
26: 660-667

Alnaser, W..E. and Alnaser N'W. 2011. “The status of renewable energy in the GCC
countries.” Renewable and Sustainable Energy Reviews 15: 3074-3098

Al-Saleh, Y. 2009. “Renewable Energy Scenarios for major oil-producing nations: The
case of Saudi Arabia.” Futures 41: 650-662

Aslani, A., Naaranoja M. and Zakeri B. 2012. “The prime criteria for private sector
participation in renewable energy investment in the Middle East (case study: Iran).”
Renewable and Sustainable Energy Reviews 16, 1977-1987

Bloomberg. 2014. Global Trends in Renewable Energy Investment 2014.

British Petroleum. 2014. Statistical Review of World Energy.

Carley S.. 2009. “State renewable energy electricity policies: An empirical evaluation of
effectiveness” Energy Policy 37: 3071-3081

Gujarati D. 2013. A& 5 A=A @Azetzd s (o 7], 2ad, A,

A7, )

— 123 —



X ZMAT @ M 143 H2=

IEA. 2014a. World Energy Outlook.

. 2014b. World Energy Statistics and Balances. 1992-2012 data. Availiable at
<http://stats.oecd.org/BrandedView.aspx?oecd bv_id=enestats-data-en&doi=data-00514-en>.
Access data: May 25, 2015

. 2014c. CO, Emissions from Fuel Combustion Statistics. 1992-2012 data. Awvailiable
at <http://stats.oecd.org/BrandedView.aspx?oecd bv_id=co2-data-en&doi=data-00433-en>.
Access data: May 25, 2015

Marques, A.C., Fuinhas, J.A., Manso, J.R.P.. 2010. “Motivations driving renewable energy
in European countries: A panel data approach.” Energy Policy 38: 6877-6885

and . 2011. “Drivers promoting renewable energy: A dynamic panel

approach.” Renewable and Sustainable Energy Reviews 15: 1601-1608

Mason, M. and Mor A. 2008. Renewable Energy in the Middle East. London. UK:
Springer. p.220

Observ’ER. 2014. The State of Renewable Energies in Europe. EurObserv’ER Report 14.
Paris: Observ’ER.

OPEC. 2014. Annual Statistical Bulletin 2014.

Reiche, D. 2010a. “Renewable Energy Policies in the Gulf countries: A case study of the
carbon-neutral “Masdar city’ in Abu Dhabi.” Energy Policy 38, 378-382

. 2010b. “Energy Policies of Gulf Cooperation Council (GCC) countries —
possibilities and limitations of ecological modernization in rentier states.” Energy
Policy 38, 2395-2403

REN 21. 2013. Renewables Status Report in MENA.

. 2014. Renewables Global Status Report.

Romano, A.A, and Scandurra, G. 2011. “The Investments in Renewable energy sources:
do low carbon economies better invest in green technologies?”” Munich Personal RePEc
Archive Paper No. 34216, posted 20.

and . 2013. “Investments in renewable energy sources in OPEC
members: a dynamic panel approach.” Munich Personal RePEc Archive Paper No.

— 124 —



ARZol HMoLIRIYE HYe0l 24

50780, posted 23.

UNEP. 2013. Global trends in renewable energy investment 2013.

UN Comtrade. 2014. United Nations Commodity Trade Statistics Database. 1992-2012 data.
Availiable at <http://comtrade.un.org/db/mr/daCommoditiesResults. aspx?px=H0&cc=27>
Access data: May 26, 2015

Worldbank. 2014. Unemployment, total(% of total labor force) 1992-2012 data. Availiable
at <http://data.worldbank.org/indicator/SL.UEM. TOTL.ZS> Access data: May 25, 2015

— 125 —



HHXIEHAT @ H14E 2=

Why oil exporting countries invest in renewable

ABSTRACT

energy resources?

Jeong Eun Lee” and Yongsung Cho™

This study analyses drivers promoting renewable energy development
in oil exporting countries using panel data analysis(Fixed effects
model) with country-level data from 1992 to 2012. Results indicates
that economic reasons including GDP, Energy Intensity and oil
reserves are found to be significantly related to renewable energy
development. However CO, emissions and unemployment rate has a
negative and significant effect on renewable energy, which means
that they are not enough to motivate energy transition. Based on the
estimation results, oil producing countries are increasing the export
of crude oil through energy transition to create economic benefits
despite their abundance of fossil fuel.

Key Words : Oil exporting countries, renewable energy driver, panel
data model

* M.S. Candidate, GREEN SCHOOL, Korea University(main author).
jeongeun0774@gmail.com
«x Professor, Department of Food and Resource Economics, GREEN SCHOOL,
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iz e} 2AZEA wEE astaal JI9ACR 255 Fole A
WA Qe A, A5 SEe] & BARSE, £5T 55 ¥ o
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AEe] WeA ke AAAA e otd@dE Frh(Bernanke, 1983; Pindyck,
1991; Ramey and Ramey, 1995; Mendoza, 1997; Jovanovic, 2006). ¥ t}Z&
of| 2, oA 4n)e] WEAo] AAAA | BAA A & 9, ofuA|7}
A HEA ST A7AAE 4oz 4 9lvh(Hamilton, 1988; Ferderer, 1996;
Guo and Kliesen, 2005; X158 <], 2015).

T8 AA Wgeks gl $F i duAan] WeAdd % e oy
A2n] Zre] A gk FAHLS AdiHor FHeirh
(201502 % - UAZn] 23kl T4 F SR o  oluAaH]
HEA s dFgsta Qlvk AR SR AlEd015)> F-EHSKstructural
break)& 3]-8-3h= v A wHE T4 P& 5T OECD 57159
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d % e dld%b_ﬁl
Exdeds ﬂt}ﬂﬂﬂr g AkE 3 9l A (2015) FAEkaL 9l

gl A3 o TR AlsE 2(2015)= 6&%4
WEAdo] 204 1Y o]F =

o)
A=gollA % :
G R AL E AEA Agere o) ARHEZ 55 FE o
UAam] wEAe] Aok e AR Ahgae] Al AL
ek ASAS AU AT SAGA ASH 199 Tl
R4t 250 Z7hel me F7kseh o
] 5:—5* —’F—zf"] = Zé"é peak)ell =28k 3 ZAgkch(Farrell, 1954; Gertler
et al,, 2011; Tulpule, 1973; Gott, 2010; =114, 2010; A15&, 2015). w3+
2Bk 19 F7 s a5e] FrbehiA Aadte Aew dEA old
(Schafer and Victor, 2000; Puentes and Torner, 2008; Metz, 2010, 2012,
OECD, 2013; 4l&4¥, 2015).

a8 B2 2EAe] 524 27T AbsAF 1diY A e] Fade] A

T 7o
ol ANSE SehEE, b B ouAznle] WEAS RET S
P AR T S gk MR, A SR BE WA
2715} 3718 Aol Wb ek, AFAS 1Y FaAA e 27
STl S oA amle] WEAL BT, S oA A E we
SE2 3748 Ao}

AgAdTE Tdl =20 5 i oAt o5 b eluxan] W
T ke MAE B wWEgsA olslslr] flE & Ao Al ==

i oddlUA RS 1607 AREA SEHe, ARsA 19" 372, AsAt
ddedn] 2 QIR vFe] A3 2e] Ealste] AzelE 4 stk
TE=N s+ D+ EF+ POP @
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A7)H, TEE B2 HE FUALN, NS 109 AL SRS D
AR 1949 FAAR, £rE AEAe] Ade), popt 7ol %
Fhee] BlEAY BAboR EehuA PAS 23 MR F, 13 A9

A

EAR Ao 2 vehfie A (2)¢} 2t

Var(AInTE) = Var(AInN) + Var(AlnD) @)

+ Var(A EF)+ Var(APOP)

A7IA, A-eAL S, TR, Addn], <l Aleldle AL
fickaL 7?46}4 gle] Aol ofstal g B oluA|an]e] MEAS 1909
AAedn], ol o] WgAde] Aot
Al Abadieh wref, 1919 AReAke] S5t ARl et wEAol
HsEN o - AuA e WA Aasta FAl F S ey
AzA] Al ZHAaF 4 gleh Tulpule(1973)2 =] AHl® 252k S5
o] T3 450r41/fd° ° 2 5359 al, Gott(2010)%= 1819 GDP7} 3% 5
A =7t =9 1819 AFeA S5 Al =Ed Aoleta A
o, FEATL(2010)2 400/ )& =] Absat SEHG £3pd0
A8t slot e AAke] SSdat elste] WAl Ata
s/l vk W R, 1909 AReAF SR S Al SR F
Rl I Rl i R R oo AR S s I R B R i
Aebt, st e wrtdgE Sakgo] dob <l AAEE Aol
dubgeld], o] 7 oo WgAdel shstE] e Fb ollvx|am] W

Lm

2) EFt AR} 159] 2218 7hed Abgakt duamlsrem A5k B4 7
FSbl e s, 18 R0k el gl 249 & sled &
4

%— %—7}01] w}% T Aed %%—94 %L 5 A ke 9 AR e
ofn] W3k ZA) e Ao deiA gIthE A, 2010; A%
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2. 5% BE olUR&n|gt mEs} £A3} 74 A

Dalton et al.(2008)& o= S w23t 7
9—/“7},/: HH%EW] F o3k BAEl9lc) Dalton et al.(2008)2] £-A172 3}
40 o7

Kroneberg(2009)
7k wEe] Ak 3 3
v, 78 she oluA] Aol SAVEA wiEe] T4
< 98 duA| v = Eovha, AsA g AR EolEWA UﬂF/‘r(CH4 -4
M EES F7Es oA REA(COy e oM A(N0)9] vl E S ARAagict
L A-stedel. 22| 22 Kroneberg(2009)ell ofshd o5 H- =
aF skt o AAZE sk & 4 9l

Schafer and Victor(2000)2} Metz(2010, 2012)8] A+ Xt} vjAz el =
ol A wFsrt 5 e oluA| el F= 43S Adwsta Qlvh vl =
o] 52| Al 1FHEe}t £F e CuA| &M Alele] IAE A HAMF
o] o, = A olluA| &) A AdE A ol olFE &
) a3t aF e oA Zuel] ofRA Gk FEAE AR o

o

4 9}, Schafer and Victor(2000)2} Metz(2010)el] &J3hd &k 7RQle] o]%F-o

rle
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2RE] dE 242 o5 A% AR AR oflab Aok o FE whed] o]
T 918 AR Sl fAYe] 3 oF LI AER WEt glvka 8
ek Wk, o] F-& S8k ofl4ke] Zy]= A5 vl gk

auR w3yl Al wel &S5e] Frste] AsAt o8& 918 o
AR F7P aAE A Aol R T B A4S 7] Sls w82 =T
1% ebe Addsi "ok olol wlebA, 133} Al
P oA FAE AE riHEtE o] AL AR an7) o] FelA %
oA an]= AEad Zlolzt o s 4= glrth vk, Metz(2012)+= 7R
o] vol7} EHA AL ofefgo] EolA el d
Sohe diAledl dEasdt 2 dAlets A9 5 l5S A8k A

Q) AUt o] Efe] B RAFTE ol §Fo A SF

ol
}Hm
<|
ol
o
—‘2\4-1 oL
2
o

THEE Ao 2w A% T2 W

45470 Ao A o UE
T D70 A RS BAR AT, ATRe] Qo] 654
%l Zhel] lalq FFFETE 654 olakal Aol AA ElAEE 50% 3
o, WE e AZL olueh o B 67-70% Fhadh) webd, 2
o} QP42 TE B B AZo] pedtr A% A4S 1 e
o Tk olui|glel MlalA G, i A7l el 22 Holzhw E
T (014) A A7 ek,

ot

oS ANIE B Ao AR A HARY oz B
3 @A) Q1F % F7ke ke FAARls Mg avlE 3]
232 AASIST oo} e Asfel B 50U 27
sol W o) 54 haehs AW 2kl Blikel T Sivk

A7l okl wHske & Hr el anlE ARaAAIch

SellA AARE asp e Fan eUA|anlell mlA= AR A<l £ o]
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FO{I
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rr
N
o)
fr
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oft,
ot
)
-
o
z
Mo
K
<
)
Ex
I
fru
2

gE = AR7F s dR] Au R 2 Zelch

AL = i ddluA 2l viAe At g A= %3
of vla AiA o FHsieh wbH w3l $F A oy R]| An]
BE Frhe 7ol 71EdT5e] dukH el ARoly, EAEe) %
UAlzn] Zke] IAlE Al 7 Be FAeE R ¢ Qlok A, B4
= % i duAanE S7HAIchks Zlelth(Pariks and Shukla, 1995;
Jones, 2004; Rodrigue et al., 2006, APERC, 2007; Chemin, 2009).

oleli= WM R, EAIS= % Y ouAanE FaAAltke dFER
ol EA1gch(Liddle, 2004, IEA, 2008b; Liddle and Lung, 2010). 53],
Liddle(2004)2 237 245 =715 iAoz ZE7|7HS 109 <= 53}

of ¥4 A3} EASYL A s aF B oduAane g

e do ol

-

U

2 oW

T o duA| b} =15 7 fJAC gk Al WA TS EAISke}
T e 2] AL &5 el uiet k2= Aotk 53] Poumnyvong
 1975~20051 717kl =7PE A AlRE EAske] =43 A
T £F HE duAAanE 7Y, 2 23e 145 Il
av, Fa5 F7teA M 2o FAskeich

LA a5 B dUAZEE A G e ol BA19 AT
S7Fgtel w2t olFell Wit 87 F7hshy] wlitelth(Jones, 1991, 2004;
Pariks and Shukla, 1995; York et al. 2003; Cole and Neumayer, 2004, York,
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JtH(Newman and Kenworthy, 1989; Liddle, 2004;

, BAEL 4 R ou R 4ne] T

ozl 2N E A5

=

A Al 7FA|e]e

olth. & 54 I} mE b sl

73
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o3
Eo)e] we} o}
1)

Q

Bl
=

=, =7}

P
AAsFE dck(Mackellar et al, 1999; Dhaka

=

[¢]
=

w3k

[e}

| Jones(2004)= A8} Z13)= 7]

OSRERCER

1o odellA 2
et al, 2002, Dodman, 2009; Mishra et al, 2009; Martinez-Zarzoso and

Maruotti, 2011)

ES

P =4 WA sts) ol FoA o Aelrl 274 4 AltHAngel et
i+

o
u

°
FE BRI oA vl I 7|EATEY

A, B 717ke] @A o)

=

al., 2005; Marshall, 2007; Hankey and Marshall, 2010).
A

oHX|ZEMAT @ M 14H M2ZE
Chen et al., 2008).
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DHs}- AR} MEYo| 5 £2 oluX|au|of ojxls =ofo ZHEt AT

3t7] wjoltt,

Al A o R TEATES &5 o] SR F AT oY
A|an|7h E3peel] =el v o volrh, ey ARE- “ﬂrﬂ]"ﬂ/ﬂ 3 F=
vl= A (Environment Kuznets Curve: EKC)e] A3 4 slth= M-S
F#3kx] 93 gtk EKCE 94 25 $57HAE 253 &
A= A(positive)®] Ao AGTES At vid AA=E

2 2530 oyA|an] 7F A= A8 5 glE Zlelnkd
UA PARSE gk dar, eux|amlelx Eskedtel] =EE 5 9l

© 7FsAde] v ErHAlEd, 2015). sivkshd, Al &S Aztew AsAte

o] ol 4 E3pHo] EAf 4= 9l7] wiEo M(Metz 2010). &, 4A &5 +%
ool A FF e ddlUA et &5 7F AL *}E}XVM vkl {AR
AgkE e A pesty o2 29159 a9 #A4E 97} 9l

71E AF-ElE % o 23 dF 7S kA el
B3} wi TAgle} e Q9lEe] o A ouA|&knle X ZAE
A2 A3 3 7ol olrh iy A5l tigk 14 el
7peE wEstel ©AsE 22 9918 e 2T A a5 A oy
Azmlel] g &5 3 dA &5 FF oA E EAEA SeelE

Ay 25 Aoz s Ho] Uz Qo159 Ay
ot

1%
3

B

td

ol

<
)
Bx
o,
—\|‘—4 oL,
HR
rr
3
_l—éﬂ
)
&2
tlo
ah
32
N
£

2 Aol NEATEe AE e SlM, AT AEEe
waehe wE W15e sy, v, 2Ase @ 4 2E A

9 P4 WL AqRel Audoz oEse ¥
417k ol snlsh BAE Bede] oleh WE slEuoR QR <
ofu|zmlsh £ 8 el WAS epshAITkn T4 - glovt AAlz
aum ATk ) SR 1 o & e e Ao 2o
4 e 4, 2015). sk A Faeine 7%d dulsh P sl e
A% T4, E E) 2e BR A, $4 48 53 DAalA Ble] 9] we)
o obgel, AEAE Al Tk S A WAk AR ARl e o] A5

A sdn] o2 ke o]elx|A] e ol froleh(H =, 2010,

r'_u. F‘tﬂ
N E o

N

— 139 —



HHXIEHAT @ H14E 2=

A Ao AHE A W w7 1971~2011 70 i AERe|c),
N H7be 3N aas S7h 20709 Fa5 =L 26708 ARS =7bE
2 A ok 2 dide] He wrked] A ARS R e A
& 4 gtk

W Ahg= A elluRl4n], GDP, % i ol 2] WA,
64 Q17 B, ®A AF Q1T BF, f7Hoil price) Selch 714, %
e ouAarle T8 A e R Rye] FHUR ARG o
oA A 2 BB AR, S 3 PR TR 4 dled), 2
Arellde B2 At AR el antE wesial ik B2
AUIA LBl % o AN dFEe ARskaL gled %% el
2RE dehlle dizpiez st w3 2 ol
s, s w8 50 At B i) v —‘f’r%%ol Aold
g aEd A AR Aol Aol

>

uly

T R oA AN g A LPG 5 A4l Asizks A7)
5 vARFE A FES =l AF3HHE(TOE: Ton of Oil
Equivalent) ©H$]2 £d3te] shAkgE &2 - A A oyR]an]E FA Ak

P 4°




(4
-

1EsH TAEet HZYH0| &5 F2 ofldX|28|ol o|A|l= Zotof Zhet ¢

o= sk ek
GDP= 4% -t oA &anlE AW |
sAATE 25584, EKC Ad o ol gt ARE x3sta gleh o+
] =

F ¥R oA sm] AERS AN WEA Wk 24l B 7]
]_

T o ddufR| el oW kS F=A
T Z SRR o] 4=

65A1 QT Bl AA QT FollA 6654 Q7L AR BlFoRE 31
st thgk A|Felch dubH o 654 QT HlEe] 7% oS a3t
(aging society), 14% o]4= 12 A}3](aged society), 20% o] 7] 23 A}
3](post-aged society)2}al gt} ARFALE 73317} 218E= Flo]
Aoy, 25 53 vk=A] dASHA vlEehe 22 otk olE 5o, 65
ol wlFe] 2010 7EoeR dES 237%, U 21.0%°v A=
16.8%, W= 133%2 AAA=a5 AloldA® =& HAAE Hol) 133} A
E7F o S olvA| Aol dds & 4 A=A wA3] $13A GDPet

AR
A 64 AT vlEs ANHeR FUlE skt TRZA R, =418

gt rlo

HEE bl AEZ QA AT FH A AT AT mFe
A weisisch

B AT SF PR oA amle] G T 7PASE OPEC
A57hAA f7hE o1 g sha dlek 7 FbEel Awake £4 A}
AL 3S, A, LPG 59 AuiAd 1A, B8, AFAA Sl mie) @

5) HEAS 2% EAHconditional variance)® #2]8t GARCH(Generalized Autoregression
Conditional Heteroskedasticity) 2802 #41-& 2188k 4= gl}, =i} 2715 24 W3}
7} obd F79] &4 Wglel e thE 29lE5o] ApFo] WEAS WA 4 glonw
R A} FA] AEAeR FAE BRI Bl R wiEA] wsE yEsia #4
£ Zgsigict. AAEL] WA wiske] fdglz) Eadubel el =0l AlEd (0155
Zhzxsle
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2RI} oldd AelA B ATolA zelshe ol W St 45 - dw
A4S wF wge weste 2 AR 424w o b

sl w3 oUA LAY 714, she g Al AA qpo] 58 aElste] A3}
H AztAe o8ty Xty 5 Kb olluA| A7) ClUR| 7o
deks T WA (endogeneity) A7} HAISEe] LR A gEe] 4
ATER AlFgE & gl o)

g el w Esta A8 0] b Fat oluR| Ao kS = AL vk
stz 7k dErbg o2 Akgsidct ik 4 571e] 4% A dd87)
Az} AAgE fFHo] QlowME 4 Ft olUR|An]o]| 9]E31A] ¢k 9] A
o2 AAFER YA TAZRE AF2E =7 wHgelr] ujtolrl mal
f7F Wsts meo) nkedg o2 AAMA 35 %4 (common shock)e] 7+ =7}
o] % FF oluA| 4] oW S F=A] EAS 4 gl

(E 1) BEMXIE Q°F

e RO We e g2 29 | g

tey, | 4% 9 oldAa] 1 2 A TOE

Yis GDP 12} 21 2 ¢

L W IR ~ _ .

o | | o ey | [

o,y 654 Q17 w5 Az %

Civt ZA AF QT BT A8 %

Dy Sixds 12 22 2 $/bbl | KESIS
(7)) GDP= A} 712 Hrkel 2 de] w$]e] =71 GDPo|th

<E 1> AR AdEl B4 21852 goF Ak Aok v|ES Al
g 5 - olluA| 4], GDP, HEA, f7F 52 21 W3ksiga, vES

6) AUA7 AL WA R qlsle] AEE = ole TAAER ouAI7HE AAde] whAlsh=
olfroll 3 71E AT-EL Kilian(2009), Kilian and Murphy(2012, 2014), Baumeister and
Peersman(2013), A& <)(2015) 55 =3kt
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1EsH TAEet MZYo| &5 FE oldX|2H|ol| ojxl= Zofof ket AT

el W AREE o] 83ksinh?) =, el AAS st w1
25 7 E 5 3E oURA|&N], GDP, £ 58 13k xpEste]l AR
<stationarity)% gnsgint HEAS 5 - duRA| AR 219 vz

A FARO R eyl

— o TAE =] ZAE =] MAE =]
- = L FZHA o EELAL o FZETAL
o 1990 | 1291 191 12,62 157 11.07 148
T Fr
g 2000 | 1322 186 13.08 144 1157 150
2010 | 1342 173 13.39 161 12,03 147
1990 | 2333 206 135 148 2303 136
GDP 2000 | %578 19 2197 149 2345 141
2010 | 2652 183 %592 159 2441 152
cemm 1990 | 004 0.04 0.09 011 0.06 0.07
ofiA1ZH] 2000 | 005 0.07 0.08 0.13 0.13 0.15
e o010 | o 0.04 0.04 0.04 0.05 0.06
199 | o011 0.04 0.05 0.02 0.04 0.01
654 <17
Mz | 200|012 0.06 0.06 0.02 0.04 0.01
2010 | 014 0.06 0.07 0.02 0.04 0.01
1990 | 077 0.17 0.60 0.16 0.36 0.12
=T o0 | 0w 0.16 0.65 0.15 0.40 0.13
QAT ¥ % | | | | | |
010 | 082 0.16 071 0.12 0.44 0.13

() 4% 32 oA 4n]e} GDPE gkl s Aot}

<E 2>E &5S 7IFSE 19904, 20004, 20109 7Eo® 7 W

l

94w} £AS A A SR AL BT 5 A w3
A

A elluA|amle] WEAdE BE S7beelA AlRte] Aldes FRastal ol
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1. %3}, =A% 9 WsAs 283 EKC &4

o A dFslRel, 7% rellMe 50 el wEl olux|amrt
A &EH 0w Zrlehe Aol o), Frbgo] shatEa 3ol EAE 4 9l
th(Schafer and Victor, 2000; Metz, 2010; Millard-Ball and Schiffer, 2011;
Schipper, 2011; Wolfram et al,, 2012). AA| 2, 2000 o] 3ol % H o
U287 23RS Ay AaSAR AdkE e ARSER o 213
(A53, 2015). 2BZ 5 H oy an)el &5 2 JUAky A

EKCE wHdab7] AAsiA & - euAanE Q)3 2o] A5l A

te;, = p;+ By + 513/1‘,15 + BQy?.t an ©)

te;, = w;+ B+ By + 62y12.,t + B3v; 4+ Baaiy @

+ 55%1& + Bep; T €4
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1EsH TAEet MZYo| &5 FE oldX|2H|ol| ojxl= Zofof ket AT

oJ714, te;, = AW im7Ee] tAxS] FF -t olyA|&H], y,, = GDP,
v B T A dlUA ] HEA, o, 2383 AEE Jehe 654 o]
A AT HE, o, BAR ARE Yehlle B4 AT AT HE, pe L

ok}, =7 BolAdE vele /i E K individual effect), ¢, &

i

fraket #Ab ol & 7HAle 2AHerror term)o|vl FE FE

= A1G)%} 2] HlEAY Bae e maskls
Vit = ‘ Ate;y — AE@J ©)

A7A, Ate; = te, o AHE, S FF T oAUALY] STHES, Ate,
2 BEEAE oviget A Q) e L FA e JpHEE
I ook 22} e, Ao ARA B4 frrel wet EEA83HRE random
effects) 233 2HEIHFE: fixed effects) Z¥P o2 8 5 9lon] 34
W depxiot whef s A el eapsk ko] AtRAr EAEA] Stk
FEav o oAy} 7t 2| ARAAE st GLS(Generalized
Least Squares) FAHH-S A4shd Sk wbd, /E e} o4k 7ke] AF
]

2
OLS(Ordinary Least Squares) F4HMH o2 YWAA AL |4 &
B odFdde WA #4171 248 74 $ol Hansen(2015)0] Al gt

3l Stein-Like 2544 FA 2 (2SLE)x 3.8 3} t}. Hansen(2015)2 WAY
A EFAE st W E Maasoumi(1978)7F #|9kgl Stein-like 7%= 2]
B
o]

M-S Agste] WAA AA A o]LE= a--=uk(Hausman, 1978) EA=S

£31 AVEgF 242 OSLEES Alsksla gle}. olE S, WA FA) slelld]
eddt 2y FAHA} By dAHEN 2] AL Bk b,
Hansen(2015)2- 2SLES- A)(4) 2 1 AR Z1& Aljkelar slck
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BQ.SLE wﬁRE (*w)@FE ©)

A7 7FeA we =Rt $A HE ol88te] off M9}k 3ol A

EEEY

L if H =7
=\ H ’ )
1 if H, <7

A
A& e A 75 mom e‘ W, m>20W r=m—2, m=2
ol 7=1, m=1°" 7=0.252 A& Z-& Hansen(2015)+= #|3FstaL 3l
t}. Hansen(2015)-2 AlE#HelAd 418 a4 WAA EAI7F S8k 44
2SLE7} OLS, 254 FA e wla] Ajd ez
erron) & 7= A& 2o

AP o7 ISLE= WAAe]l g =t e WAALS 8shA] o
& 334, o2 Fol, BEal 2y FHH §,,0 ARG A uledsy
sh--=nt AR 95 713 we AEE A9 E(penalty) S I35k
Aolt}. dl& e, %de‘{} WA el Exgebd she-=nt BAE He 3
2 HHAbsle] 71EA wi 0o Hol, BER By FHA 3,0 AHE
A3 ubed = A] q=rh vk, WA o] A3 EAsH] Werhd 7HEA we 1
o] w0 FEaI wy] FAA 5,0 AHE AHoR kg "ot

z2+o- MSE(median square

=

8) ThA el BAH oz o|x} AHo] o FolAtelE BAH ofl EAlse 7
A7l wejEE ARE dF W Bl ek Aeld
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1EsH TAEet MZYo| &5 FE oldX|2H|ol| ojxl= Zofof ket AT

wodTelAs wkef A FF o] aAast woletwl AH AL A
A& A= Aol RE r1=0.252 3to] 2SLEE AlAITH

2. Panel Threshold Regression(PTR) 23 4]

Qe A] L5 WM5EL oA &7 threshold effects)S 718 5 glth o=
'501, 71& AFellA EASL FF A olUA| a]el| vixl= &3} Aolst
the AL BA3 Aed wet A5} ouAanldd F= 237} dES
omlgt 4 glek. & EASPL A A 7 A oluA| &mle] {2

=,
slox}, £As} 9% 44 oV A #% 3 o

te;y =1, +06,+ ﬁlyi,t +ﬂ29?,z + 050, + B840, O]

+ 55 n+ﬁ) zf+ﬁﬁpt+6

A7NA, ¢ ok e B A0 Fo] EAe] AFetE lTH|IE 40 et
t2A 2A= 4 = 9AA (threshold variable)7} %t}

_ {0 ity >, n {Ci,t if oy >, (10)

Cit — : Cit = : )
Cp 1T ¢y <7, 0 if ¢y =<7,
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PhA 2, WEA v, 27100 mhel GDP7 4 - oluX|amle) F
37 Bebd S 919 AADsh o] BT & olek

lu1+60+63vzt+ﬂ4azf+6o iyt ﬁo Lf+/86pt (11)

+(ﬂlyi,t+ﬂ2yf’¢) . Mo, < 7y}+(ﬁl,yi7t +B2,y;‘2,t) « M, >, ey,

e 7L AADE AOHA ,e} 24 7] 4 PAAE 2
Bt 0, 8 ARHRE Sy, ok 9] el Sl FEMSLE 18
She myolc) Wk @4 EASS QAT EAlekA o, o st

N

e

)
e ] $5 LE oA 2H]] a5e] F= S BAE 5 9ly 7b
AAOR 5 i ouA &R MEAe] £F it dluA|am]el] F= A
Eﬂr-é— A 5 ol gk 2199k A(1DF 2ol 1He] AR} ofd
= d Aol A= Hu 34

i
_.1
o,
i
fm
id
I
&
o
To
t
it
0)4
i)
N
¥,
i
rFL

AA v, 7,5 AAEFE AS 71 AR, dEeR st A

AQlAlo gk Aolek. & AFelx) Fod A At A ] A
44 Eol7] el WAANE YA oR FAqck olol wel A EIE
A% QAA sleld A0) E=E A1DE FAsL AR o2 2t
& > £ Aol W3 PAE =

o
—d

Hy: 5 =05, Hy: 3, =4 and 8, =3, (12)

A28l AL AL} BAsA ek Aol o] u, A%}
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s TA|Sle} HEMO| =25 22 of|{X|AH|o| o|x|= Zojof st 7

A sl A ARZE EAEHA] e EAI7E whAste] AR EA Rke] HEA o
Z(asymptotically) ATEEE wEx] A HrhDavies' Problem; Davies,
1977, 1937). Hansen(1999) o]} 72 #A1E s 23t PTRel oigk A=
= BAE 5 9)= $wH|(Likelihood ratio) A= H-2E 2 (hootstrap)
o &73 p-values AA8IATE 2 ol A% Hansen(1999)] el u}
2} PTRell delx] 34 2 A Es A4S Fsisich

g 37w Bl kA AR (pre-test) &2 sd w9 (unit root)
HAA T A E(cointegration) AAE Sty 2 AT AR AA
o el A FRE QI3 W Wk AV FFHAA vk o 55 4
Aok 317] wiitolrh. H5e], PTR &4 ell4] Hansen(1999)2] WS -3}
7] SlEiA= Aol A R E oo} gk

<E 3> TN H7Ee] b aige}l 419 AAER FAE i xlge|
et sid el AR Aok A At5e] SAel webA A8 & Sle
d wkelE AR e] oE F s AL 183te] Levin et al.(2002,
LLO), Im et al.(2003, IPS), Harris and Tzavalis(1999, HT), Choi(2001, CH)
S VN WS Esielcl o7)A, did D AR AT =
o] Exjgtelo|ct.

<G 3>ell osiH A el wel At oha deixlch WA aF
U] 4n]E LLC, IPS, CHoll 28ba whe] S 71x|u}h HTol <shad AARA
Adel Aoz e} =3k GDPE IPSH CHell ©jsbs w9 XA de]
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vh, LLCH HTell 9fshsl A4S 713leh. GDP=& LLCE Alelsta w9l
AAlE ]l Ao vepgel vk, WEA, 664 ATRlE, B4l AT Qs
< AR AGAALS] AR depydth w3 FEFA0lA B =
THEel f7ke AAY zkZo|= 2 ADF(Augmented Dickey-Fuller; Said
and Dickey, 1984) 7343} PP(Phillips and Perron, 1993) 744< 333+
o, 2 A3} AR AR AAGe] AR Vel m s 13} AR 4R

ure3s}gieko

2Axt= 1% RHE
A=z
LLC IPS HT CH LLC IPS HT CH
e nm | 082 009 11290° 195 | -1755°  -2944° - 54.25°
VA | (079 {046} {0.00) {097} | {000} {0.00} {0.00)
GDP -2.20P -0.97 77.62° -1.95 - -25.28° - 55.27°
o1} {017} {000} {097 {0.00} {0.00}
GDP -8.21% 4.06 0.96 -5.64 - -3254* 8178 23.31°
{000} {100} (100} (100} {000)  {000)  {0.00)
WA -1892"  -29.20° 847 56.20% - - -
{000} {000} {000}  {0.00}
654 Q1T+ =21.72° 14.81 153.76° 26.35" - -1.39° -
iy 000} {100} {000} {000} {0.08)
A AZ | 1074 -120  16528°  371° - -1.84° -
A7EF | {0000 {011 {000)  {0.00) - {0.03)
(F) ‘ae 1%, e 5% FIFES Avlsi, { )9 32 2 92 AAH A &
p-value]t}.

<E 3>oA FF FE lvA4n], GDP, GDP*o] ]S 7HXch=
7 ulad gstez A g 2kl 2AE Wk 2T S g 37

A E2A F55 Felsh] YA F5 B8 olUR|4n], GDP, GDP’l &l

ESR )

=
[s)
H
RN

2 r
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1S TAEet HFZYo|

3

= olux| sl ojxl= =otof meh AT

o

ystoiet. w9l AAF v A 2 Pedroni(1999,
, Westerlund(2007, WE)

7

5 I Ad FAHE A

AS A7 Agste] AR A=A Aastazt silek o714 ¥
AR A AT FHE WAL gicbolrh AR BAANE <%
4> vpeht gl

<E 4>olA PESF WEdl| <Jsbd 44 33 olv=|4H], GDP, GDP* Ale]
dle FH% WA gle Ao® vepgta, KAl oshd 4% #A7F A
ke ZAo® vepdth FAE AA AR 2ol AR, AT o)A
*J (heterogeneity) 318 o4, A|A} 73 5 chefgt 8.9lol o8 A<l

KA7} PE, WESe] 714 & zlole 2l Abpaks A9lsta 39415
o] AolE FE3HA] Yerh= Zlolth HbH, PE9 WEE 3 FAAST 524
I o] AAE B S 8ate] o] Aol 3AR AAE TS 4 gk A
AR <G 4> PES} WEE S|FAIGsEC] A2 vh2via 7P Al

wrek 3| AT RE o HalA]

501

3L

)3)c}a liele PES WEAM % 3

AR DAL Gohs AT S 7|7 Behio el g BE oy
A 28], GDP, GDP’l| tigt sjd 2At2E Alolo= BAE A7} 9= Ao
2 B 7o wr} eudslic}
(E 4) 1HY 22 A™ZAD
HARIE
A= PE KA WE
s mm , 1.71 -5.78 -2.73
% % 71, GDP, GDP* {0.96) {0.00} (1,00}
() ‘AE 1% Fol52s oule], { )9] ghe AR A EA ) Bgk pvalueolth PE
L S AR O SAASE 7K 71 slel] AR Pedroni(1999)9] p-%

Agoleh, WER 27wt A2 Tk S9A5E

& EAReIe

7HIeR= 71 81e] West(2007)2] 24

0) =7kbet 3t SAASE 7RIkl 2o g WAE E4 3k Pedroni(1999)9]
rho E7 % 385, West(2007)2] AAEA=E - 1902 34 IA7} Qlck= 7147t

B 7)) Eae
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HHXIEHAT @ H14E 2=

2. WEA, 3P EAHE I EKC 4 A

<E >3 <& 4> 29 2 AR AAAT wel, deEE =
F% A olvA4n], GDP, GDP, 7} 52 12 21 Ao AMS
Fusta, ez AgES 2o Wdiste] BAgch wmek AR WAL £
A e S Flatdens B4ty eabe wesA] weth

<& 5> N w7kee e AlEEel Hd EKC F423jolr} 23 A
= 5 oA 4ml e} GDPRHE 288 EKC A(3)%, 238 Be AG)el
vl ©AEE SR v A HARY, 2y Gk AR)dl 17
3}, EAket F A oluA 4] HEAS FkR 2 AUwE FAE
ZAfolct, wgt FAH o] wel RE+ BEE9 23, FEe 148y} 29

2SLEE Hansen(2015)2] ‘Stein Like 25HA] 34 = o]t}

A, szt Aol ot WA EAZE EAlshs AR Bhelwe]
= wgold FEE% v vYED vy shen v4ET v
S o ARY Jom ik shezw Brsel ol 2
Hansen(2015)2] 2SLE A4HS $138F 73] w+ 09l 77k 3Fe= Faf|zich
w7b S 2] el EEs vy A Gus} A o4
slo] 2SLE= wAEN 2y A} fakslch 1R o]dle] =0+
TAEI} w3y wiE 2SLEY] FAARNE FAow A

A7, Ay, ol g FAAG 05t 23, A2, 9] FAASIE 0Re} 2
on) BF EAAoR folale] 54 FE iAol BKCF ARakE A
0w vehdel. o)t g o] obd S7h Al 2B A, A, F
7}, #4712, 24870 FRel wel BKC AR5} s AolabAl vt

= Azshs gadelrhil B3], LAsbash e ool ok ofuiA

1) EKCell 3kt 7]ed+ A=le} A= Kaka and Zervas(2010a, 2010b), 741 <]
Rasfel
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1EsH TAEet MZYo| &5 FE oldX|2H|ol| ojxl= Zofof ket AT

2] "HAlol| A EKC7F A3he AR el AR5 vlge
A A Aol fAEHE EKCoF vebd & Qlrke Sv 2 A3E
steldlt 4= glr}. o] Schafer and Victor(2000), Metz(2010, 2012) S|4 #]
A3k AAF L5e] FrbebHA dehde AsAE o8 ZhA wiolth gk
Puentes and Torner(2008), OECD(2013), =% -0]38]<1(2013), 4153 (2015
SollAl 5o MRS A 1Y FeAR ) agivhes A Ao}
A Farrell(1954), Gertler et al.(2011), Wolfram et al.(2012) S-ollA A=}
o e A &5 FFol = X3 o8k AAHE d3d
Ao}, 53], A58 (20152 OECD %715 FolAE aaSel &3

e b B oA &n) o] AR A g FAE Halde A
= AABIL sl 4 WS S ALS S7EE g £ AT S

Y AdE o] & AA|7rh
3

=
o
Hir
rlo
ok

=

ol
us}
to,
fd

ol
(@)
=
o)
R
=
ro
-
=)
ofx
S
flr
(o

=N
FF
)
M
i
kD
L
vs
kd
o
by
N
>
by
i,
>
u
4
o>
4z oy
Sl I
2
v
N
2
Y
N

ot <y et [t
N
%o
o
U
=)
Ry
o,
ol
s
R
o2

Bl B>
ot

o r
oyl
52
RN
X Mgp
4 —
o m
i
oy
2 B
e
o

il
2
X
i

:1_‘ d
Ex
rre
R
ol
-+,
g
)
offl

i e S N
<
3

F
o
Flﬂl m.ln
)
_|>L
o
S
5
~
d -1
nj}n
>
S
oX
=

.
Mo

Aol ofefzo] Fohrle| whet o}
7] wfolehMetz. 2012). w3 w3 3b7} A8t Irld=
o] F2dl, #F el 7P B vlsS A3
- &2 el ¥8-2 Frete Mo w2y 5849l o]F
, o]A 3 FA7 o)A E TiHElE o A
o]tk (Schafer and Victor, 2000; Metz, 2010).

wh, 2A] QdFEIFe] £ HE duiAanle] i Gike BAMR ¥
2w 2] e AP AdEH AR o2 WEFe R a8 S olu R ]
WA Qe WA, BASL AGEHA E27F 7555, SEAA
& T

T oy 28 AR % Ht ANzl A

R
)
U

B
At

i

2

i

X

FD{I

o

B rlo

tlo _}1;
2 2 7

flo
rO
Al
e
[
fd
X

-z
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ot

= 2tk (Newman and Kenworthy, 1989; Liddle, 2004; Chen et al., 2008).
I, =AI8) AlstElo] ®A] Qlgrt S7bE AL B4 mAe] EE, o] F
of ojgt =87} Z7F8cHCole and Neumayer, 2004; Jones, 1991, 2004;
Pariks and Shukla, 1995; York et al. 2003; York, 2007). =3t =2} djFal
T3 A2 FEY I FHAAR Frteke % F8E S0 FFATIA
Foh 28 GkaE % S ouA s $7HE 4 9lvk(Lucas and
Jones, 2009). L B= G =t oA nel tha EAIEke] FRFE A5}
o] APAE wet 2 B} of27] wtel|, o] F FEEHA]
Colld+= 2 37} e =tz & 4 9lch oo digt #42 PTR
AT A B} ZA|EA oA F Zle]t)

<& 5> 2 Colld= % F olux|&n] WgAdo] 4 - olulA
Zle F= 2IE o F oludl, el =575 % o dluA| 4w
7} F71eke e ® velydth Wolfram et al.(2012)914 #&3F 2 A3 25
Ape} 22 WAl BFo] A5 ol wet Sz
7} A|52] 0 & (exponentially) £7Fst= -7kl A= ¥

H
T oA aH e FAH F7KE v, 425 o] 4 el =Et

o}

T4 7] ofo] Aot Al Al A Q)4 =27 AAE 5
i duR| 4] WA el Fagttle A 1819 AHsA 524} ol
o Pt AAHG s As orlstrE s s aF - oy
2HE A2 e AS BAS B8 g8 5 9l

<E Bel o3, firt A o e cluA|ANE ARAFE Be
3o el 4 glrh F W 7He] 2] A= Aot 7HA W 7He
Adubd el IAE AFelsls oz b P didES AxEeE AA5
o dsrtAx} AR FAsle] = Ao FTH7HAC] sk dssAel



1EsH TAEet MZYo| &5 FE oldX|2H|ol| ojxl= Zofof ket AT

Sob 5% FE AL etk 5 A% FF SR A7 A4S
e

FE 0] AR 7 Gk $4 YR oA dnlt gk

(# 5) & BE olX|2H|oll gt EKC 2AZnk: HA =7t

25 28 A 28 B 28 C
x| RE FE 2SLE RE FE  2SLE | RE FE  2SLE
Ay, 067 062*° 062 | 048 053 053 | 03> 047 047
(014 (015 (014 (016 (014) (015
Ay -001* -001* -001 | -001" -001" -001 | -0.00 -001" -0.01
bt 0.000  (0.00) (0.00)  (0.00) (0.00)  (0.00)
a_ -0200  -051* -051 | -016* -050° -050
o 0.05)  (0.16) 0.05)  (0.16)
. -001 -003 -003|-001 -001 -001
ot 0.01)  (0.04) (0.01)  (0.04)
.. 017 022* 022
ot 0.02) (0.02)

Ap, -003* -003 -003 | -003* -003* -003 |-003* -003 -003
‘ (001 (0.0D 001 (0.0D (001  (0.01)
Constant 003 003 003 | 005 008 008 | 004 006 006
0.00)  (0.00) 00D (0.02) 0.01)  (0.02)

H.stat. 30.38" 58,98 78.25%

w 0.006 0.004 0.003
A8 4 | 3120 3120 3120 | 3120 3120 3120 | 3120 3120 3,120
N 78 78 78 78 78 78 78 78
GOF | 1904 556° 2353 367 3000 44.8°
RMSE | 0102 0102 0102  0.101 0101  0.100

() @& 1%, be 5% T visi, ()9 %}% EEeztelth Hstat = 3H9=
W AAREAZ GOF= 23] A3t g3t y* m= FEAoe]tt. RMSEE Root
Mean Square Errore|t}.

12) b4 AFeAsIRe], ARAAT S5 olilam] e Bl B v} A
Askg #As] QAdE 4 F7PL AR QB AAS aeldel Btk 14 ¥
N QB PARRAY HT F4S B ATl s g9eia] Motk T7)
Fo) A 7] Yo ALAE AuAAAL A G EFUSE THY 9
PAE el £5 RE Aol e AR e e 4T
AT Dol AFH AFES F3T 5 9k



HHXIEHAT @ H14E 2=

<E 6> A5E VIESE A4S 7L TS VIR W ARE
w3kl M) AlWF A7 FASACEE) Mackellar et al.(1999), Dhaka et
al.(2002), Dodman(2009), Mishra et al.(2009), Martinez-Zarzoso and Maruotti
(2011), Poumanyvong et al.(2012) S|4 7Z3 AAH A5 =7]d wet
AU 2B = SAZEA wlEee] 38 29153 TAZF 2k 4 9y

ool

/H * %D} 5‘, % el EKCe =7hd l"fr%?rs’Jr gixiat °] ‘/}F/}‘/}—
dubAql @atelghs AL ohA #eld 5 Qe 5 2 oA an] W
AE I7pd el Agle]l % T duA|anlel & 23E THAE
Ao vehdth= & 28 C1, 23 C29 FAHAANA &g 4 9l
ot FAAPE AaS I 2%l AL S7F Il vlEiA AddH e s
Z AL FAF F sledl, 250] F475 % 1 olluAan] HeAol
SHAStEN ¢ HE ol|A|2n7} Ahaditke S ofvigth

<& 6>9 FAAF ) o aFs= A5 IR £F F ol
A aHlE AR A ste] a3kt il—:.‘ el whE =7F 25wt 2ol
7F v A FALS ke oY A] &) AlEste] S8k
AR v, 345 w7HEe] aF i oA ave 23 e A
FAE ARt 7] Wtelth &, AaS STleAe £F F eluAa
vl 25 Zbe] FE3} Aol Alebd wHske] st $AH frelde vt
A, T AL STk F T duAanledlA 23S Adska A
G AEelA sk o a3t A5 Wt AlgE Ayl el ofs A4l

Hol meisl wve] EAH feldo] nAHA o Aew nald FAx
5 avbe] 45 wste] AFF Ayl el g0 AR FAHOR feolsitin

1 5 7}9+ AL A7 e S8 e TR el sl g
e FEE A4 n<300] slo] A Azl Al
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1EsH TAEet MZYo| &5 FE oldX|2H|ol| ojxl= Zofof ket AT

sfel, alg FrkEe] W Sd yel ZapulE Adssltn A4 4
Gee ol [28 LR 30T Itk & 2 ALS 74 Ay, 9)
A5 onet Arks A4S ke Sg I oA Anlsh Eshabeel
e 7FsAe] Frhe 7

M
2
1
ok
£
(o3
o
%

<E 6>9] B C-1 FAAF NN 145 7k &5 B A5l
Aoz folaiA] o, T ALE A7l e &5 #3 A5

SAA frelde] ¥Rt Adbke a5 wE S7PE af B duAa
vl 234 el whel st a3t Aolrh i ¢ Qlvke AS A

(# 6) =5 B2 ol X|2H[oll thet EKC 2AMZAn}): Z71 A5H

A4S 27t = HAS 27t
28 Al 28 C-1 28 A-2 2 C2
F49y | RE FE RE FE RE FE RE FE
090°  064° | 033 0.37 048"  065° 023 057

A (016)  (0.18) | (0.16)  (018) | (021  (0.23) | (021)  (0.24)
N -001*  -001" | 000  -000 | -001 -001" | -0.00 -0.01°
Yie 10000 000 | (0000 (0000 | (0000  (0.00) | (000)  (0.01)
N 025" 042 -016  -071
ot 005 (0.15) 019 (0.46)
. 002  -005 004> 003
ot 001  (0.06) 0.02)  (0.05)
" 029" 032 011* 017
ot 0.03)  (0.04) 0.03)  (0.03)
Ap 006" -005" | -005" 005" | -001  -001 | -002  -001

! (001 (00D | (001 (00D | (00D  (©OD | (001)  (0.0D)
002 002 | 0068 010" 003 003" | 005° 004

constant | 500y (000 | 001 004 | 000 (000 | ©0D) (002
H. stat. 46.29° 30.81° 1353 36.68°
A5 1,280 1,280 1,280 1,280 1,840 1,840 1,840 1,840
Ed 32 32 32 32 46 46 46 46

G.OF 1575* 3946 | 296.0° 38.2% 79.9° 25.6% 109.12 181%
RMSE 0.086 0.08 | 00825 0.0818 0.112 0.112 0.112 0.111
(F) ‘av 1%, D= 5%, cv 10% F45g v, )9 ZHe FFQAjolrh
Hstat.+ 3928t A EA GOFs 232 743“401] e 2 e FEA )

t}. RMSE+ Root Mean Square Errore|th.

— 157 —



HHXIEHAT @ H14E 2=

i}
N
JE

o

k:u

(@))

\Y
lo
_l

oL

i,
-L
=2
Az
—|—'
B! E
bt
>
ot
lo 4y
T
bt

fr
4

B

fru

Mo

ot %w °d—"a1 }aua AAR EAshe mAIste] A met AL 24
& 7heAo] glol SR et EASE TR FS A, vyl ®
A4 F& FPsAe] At aeuR ©A3ke) oA A} txﬁﬂ%ﬂ%
PTR 23 HAZAel|4] thA] 2pAshA] =23 Aolt}.

3. WeA, 253 EA8E a3 PIR &4 2%

oy amlel] dsiA T 7HA] HEE
shlstazt geh AA, BASL o5 A cldA 2b]el dsiA A ESE
7R EA] of olet F e olluA|am]e] EAIE} A EIE 7 7
= ATE9 Aol ATAARE AR 5 ok 24, s =) ot
253 5 oy A|n] 7 3AE AGA Febx]eA]e] gk Aol
ole] i 7 WE-& otry] Sl A9 AlADI 2 PTR 23S
A5kl PTR 28-S FA357] Aol dAE7} Z‘—ZH?‘S}%X] Hansen(1999)
o Wy o EASIglrh 1 A= <E 7ol et gl

BN

(7 7) A0t A¥A

A1(9) Al(11)

N 3377 0.04°
1 {0.04) {0.00}
A 4975 0.06
T2 {0.13) {0.95)

() 4+ 1% b+ 5% Fo4=S 9vlshd, {19 32 pvalueelth JAAY] p-value
AR §)g e “}E"’F*E 1,000‘:‘4-5 slodck
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1EsH TAEet MZYo| &5 FE oldX|2H|ol| ojxl= Zofof ket AT

<E 7>l o A9)eF ADelA BF 3 #e] AR Sle AL
2 vepdeh 2199 AADe A= 33772 0042 2 FA AL S
EA AFE dFHFe] BIT%E 7)1Fo2 A} $4 B U] &n
Ae o Qs T, aF T duAan] W] 004 TIEeR &
= W37 5 ot oA anle] F= o Fe] Hepxich

QAR whet mAstel a5 WML o FE A andd T AR
u}~ E?M 27) < 89| PTR #4757 heh} Qck <& 8> vhe}

2] 2gAz <ol YABIE Telstel = BKC/F o418 A

% AE Ay, ok Ag2el FAAA BT & otk 2 Ay, onch
2, A& 0nth on F SAAS mE BAMCR folshnE 4%
I e oA ] Abelel] qUANE RAZE AEeE w3 F
AR 4] WEAE 5 - ddluR|2mlel] <kl 235, vk 59 &
I Fof A(4)e] EKC 443} S 7l

IAAE e EXZke BA] AF <l vlFe] 3377%HT A2 75
EAIEL A oF - ouA v AAagt) v B4 AF T
H|go] 33.77%H et I % Ft ouA| vl EAS ]| g3 A 7
ek 53], 5% 8 oluranle] e 2Aske] &3 571 3377%e
3= Martinez—Zarzoso and Maruotti(2011)¢] A8} A B]ZF 36%<} vi
+ fAkshet

EASE Aol mEt A AF ol HlFe] F e oA amlel] A=
oE Q¥ T ol v 2ol 58 ¢ vk & A Aol
EASE 5 71 %‘ﬁ"ﬂ/ﬂ T -‘?‘—% Az znell Az v Bekes o
Fe € 7 vk wix 1 WGAAZE AulE 2, Ede] 2

2
H‘I
j,‘l
N
—_
=L
O(
—.‘rﬂ
o

o] Af, EAZ= % i olyA| 4]
o &9 3= °]E7]??}U‘r(Newman and Kenworthy, 1989; Liddle, 2004; Chen
et al., 2008; Liddle and Lung, 2010).

ubd, ©A157E st e o] &l i o) AEH R Frtele] &
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2 &3 S7MF F - dluA|Efo] ash o] & shskE o gl ikl
= AE EAE) dusi, Solve ATet i F8E T3

el =4 HAs FAste] weestyt 38 71744 (infrastructure) &
g5slloF sl Al EAE] Wl 1BnE EAShe g o
YA 48]E Z7HA 71t Parikh and Shukla, 1995; Jones, 2004; Rodrigue et
al., 2006, APERC, 2007; Chemin, 2009)

<G 8>9] FAAT | ot TA] AF QT B]Fo] 3377%H}
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Impacts of Volatility, Ageing and Urbanization
ABSTRACT on Transport Sector Energy Consumption:

Evidence from 78 Countries

Donghyun Shin”

Using panel data consisting of 78 countries fromm 1971 to 2011, this
paper investigates effects of volatility, ageing and urbanization on
the energy consumption in transport sector. Empirical analysis
results show that ageing leads transport energy consumption to
decrease. Furthermore, urbanization has a threshold effect on the
transport energy consumption, which is different according to
urbanization level. Specially, urbanization reduces transport energy
consumption only when the ratio of people living in cities is below
33.77%. We find that the volatility of transport energy consumption
has a positive effect on transport energy consumption. Analysis
result additionally confirms that aging can reduce the volatility of
transport energy consumption. Therefore, when forecasting transport
energy consumption and planing the policy for energy and greenhouse
gas emission in transport sector, considering not only economic
activity but also ageing, urbanization and volatility is necessary. Also,
it is implied that ageing, urbanization and volatility stabilization are
important driving factors of transport energy consumption saturation
or decreasing state.

Key Words : transport energy consumption, aging, urbanization,
volatility

* Associate Researcher, Greenhouse Gas Inventory & Research Center of Korea/School
of Economics, Yonsei University. idol@yonsei.ac.kr
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Atk Hﬁgﬂﬂﬁﬂxﬂ% 7&%-‘4%”—%— 01?‘%‘8}% FA=o] wEd 743

HAHAY = o}& F83F 542 %7 (initial allocation)®] Z¥}7} A
T FEu)E(post-trade final allocation)ell <3S A W+rh= AHolt}
(Montgomery, 1972; Tietenberg, 2006; Hahn and Stavins, 2011). °o]el| w2}
W EHA WA S M= 2718 Aol Atgle] v]-§EI A o] A EIThD
19} 22 2712893 el 554 fA= EdANAY F8%
Ao}, kbl ARt FHA (equity), 784 5 2HFh] oo =
137 Ftete 25 032 AAY} E820]7] o :

vt miEAANAY oledt A A Aol & ool F]l thekst 7]
= AAAEe] Aste ZAolRt ZIdE = glvh A A= s A2
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A 31% HME S AE3s}
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dnbd e (i) 7efugo] EAsAY, (i) A8AMHe 7l =zt ol
(iii) A7}~ wlSTFA] o] 9ol ok A7 E2AF ), 283 (iv) A
A gl F AT wiEdANAL 2E4-S A3l cHTietenberg, 2006;
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Hahn and Stavins, 2011). ]33 &84 A s LelE50] EAste= 7ol &

4 g} FdsA 2dEE T et EiAdo] 2AH. 2|ds}

£ Folamel AW ANE o Foll FFELE vgEAgez Y
gahed Q7] wEolek

olAH wiEA A EEAE WA= thekd f9lEe] e AEelA

e A A 8919 WA Hrlsl AL oA s n]-gEIA
Adfehs 2eles Hasted A7t 24E =23 sk

B =] AL o Ak A sEdA A vSaa S
Aet= a5l Wal ARk A E vl EAAGA R
T8 SAS Aok AddelMs M AER A s 8919 Azl A
v} wiEd AE bl A5 284 AR AAE S A

A wpagol] el wolabe] AN W =E-E EAIE Wk
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. wizd7 Al aedd A eQls

Aa7HA EAANA L] 2EAS A s fQlEel et Ul o)A - A
A AdF-=°] 3= sit} Tietenberg(2006)2} Hahn and Stavins(2011)=
|& A75e dg F €92 AES T3 wiEAAHAL A 95 85
= AAALE Eiste] avlsta glvkd) £ Aelx= 158 AFelA FF
Aolwl #AlH el 2 895 —0) 7HmE, () A, i) A, (Gv)
EEAA —& Agsta o] f<lse] wiEHAHAL EEAS AEEke

AR AUz el 22 A

N

1. 7ehul&
WEAANATE el R Adfplgo] YT SF AIAE A

]
3] AAA ] A5n]e2 ﬂiﬂﬂﬂ & g oolen, Y Al w2t

AEAE, (i) 7 ARkl A&dfok ke SRz At &

(<]
S5= A YA g Al iR 3 AE BEE S X3 (i)

2) Tietenberg(2006)= Z71349] v]8- & FF& F= SAE2A (1) ol (i)
At Sdsdell gk ApEA A% (i) /‘lZLXl“H‘“’ﬂ (iv) Az &% (v) AL (vi)
TAMEE AAFe] 2218 2] A8t ¢lv). Hahn and Stavins(2011) w3t

]u]]ei g 2pEA Ao} HEe] (vi) Bl EF 43} o]99 AF fral, % T8 818
2 53 3lrk
3) o] Aun]go] EAIF 5 Coase®| A7} AHHA &5 5 vk A 9445
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Aol A=A WA oS HHE =Y L8EE A E oA S
5 #3cH(Hahn and Stavins, 2011).4)

Aelulgo] EAg 75 719E0] = A =] 7 H(gains from trade)->
Zol=t} ofel whet Au|ge] qlebH AHE F8 AsAte Hels d&
T S Ageleta stvjete, Awu|ge] 12g dolS A3 A5 At
HE

s Rabl H7 el Avﬂakol Zol5 4 olek ey Ad F A%

ofrt

WA A== AL AAC F S Au]ge] ¢S wel uls)
AHAAA 5]‘4. w3k Agnlg-oz ls) 7131 F S 27| Al
g2} b 4= gtk Stavins(199%5)+= B A Hcomparative statics)? HHH &S

Vsie] A Bo] B Bk A 1 § A gk &
719 At wel gebleks A4S dFseh %, B o] AP
Agelis A F HENE 219 Do HYHL o8 FEFL
sichs
A A gl FAT AS FASAE AT S oolE FUS PR 2
73 o F=

718dE AR FH ]

]

olol tigt Hr} AR £ Stavins(1995)2} Hahn and Stavins(2011)E 3zx3}7] v}
gt

5) v} ol Zr|de] St AgEe Aoz2y d shsst BE o ﬂ°ﬂﬁ A
e A ol dAAHNSe] mAE vta ety 2r|dde] dA F
7F WollA o] Rl wellut Zr|3dat A T FHFujEe =32 B4 (mdependence
property)e] 2=t}
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2. AlZA i E

MEAA DAL gEAel ASE AR olgd A 4AA
ME A JPgo e EEEch AAA NE0 A% MEL A%
Bol7]q15o] WEAe] AL Folxl AL WwolSoelw, oW s|dE A

A Pes T3l Ed AR A GRS FA e A @ 29

Tietenberg(2006)+= wWlEH 7F4el <3S w|x|= A= 5o 33 F
7] 388 /\7H€s}“7 itk A WA el A=
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=
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>,
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_—)&’I

S Prpsls 3024 S 3 =

WEH 79 vE-E HnsteAu gl $olE Soisteletl 2Ae] Wi
2 Qlekd) F WA 32 wEFE AR AAEAIA A S] Al <3

A2} sk frEow2A, MEd 7S Al (leverage) & Aot AEAIR
oA olis Fuistel=tl] Aol W olA gith 53] 7 wHA R3] A5
Al sJake] Fxlo] wiEd A ApAlCl Qlvkal dpr] Bl AEAA
o] AA AgE F3 olir SHistel 7] witell AiAA ZbAEA 9
(exclusionary price manipulation)® F-2t}?D o]e{gt A& A2 7pAdA] 3}
e A 7HAS FEll AAEAA A A7 vE-s dSA e R A
A BAATHNE GRFoEN, HF AFelA Holsol= ol ol d9l=t
= Aol Salop and Scheffman(1983, 1987)2] 74A1714] #®]E-2 A (raising

6) Hahn(1984)2 AlA=]ufzdo] wi&H A2 -84l v

7) Misiolek and Elder(1989)+ Hahn(1984)9] 238 #A}sle] AFEA|A 2] 7 Z
R3] s & A Y] AR EE &85 5 )5S d5ska ek &9
Malueg(1990)> AEA12] A Ar) wled A AR S o vl okl o
3 AEsta 9ok
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MED AR Ao BAG A9 Ad F HEFHE 534 F
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=2 S84l FFEHE AL kS 7 L-f'?‘??}ﬂ] HtHMontero, 2009).
=g AR o] EAT Aol A F FHFulEo] 2|d E

o|EFtnR 2| Ao weh Alg] FAe] 77t deprlch mE
ool efste] 1ol 1= diEE= A F HF dd3o] A}
o, A F HF gAY FALA 2] 2|dde] £84 43T
TVFEE EolEr) Hahn(1984)0] A|AgE Aol A7 2 40]$- ‘é% o
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8) AAZY ulg2] 1A Al A2 Salop and Scheffman(1983, 1987)-% *-x3le}.
BHE‘:"]: TAS] thael F7IRl 73 AR e Ee] e Ao] H 4 glrh Westskog(1996)

= COuell gk =71 7F siEdAANAANA AR H ] FAE o] EH o2 7|8 v}
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3. A

i EHANA Fofd Aol Hal A7 s AR ofzt v K3
A7E EAshs AFele 221d AL oA AEe] w83t el o
a5 dodl = gitk o] AYI 2L TR AE Algehe 7Sl gk
TAIZE EABaL 22f’h Az Ale] A el Az wlEat Abeld ¢
H- g a3l Abs]A wits 2AEA] 3 4 Qleh(Hahn and Noll, 1983;
Hahn and Hester, 1989; Bohi and Burtraw, 1992; Tietenberg, 2006; Hahn
and Stavins, 2011).

Bohi and Burtraw(1992)9] ©ll& &3l X} A3 AsEA} Folzl 7H5
SxE 2] el AS571ee] g AA FAkel wiEd F9lelehes
7 AEAE 7R FEAnlr S aefsiab ek ArerE dAg
Zof| wE FARSE FAS B v JPs Rk vSHAE SR
e AN AETIE sl Y 2k vl diAE A
o] AR wghlE, 5 7|de] Ashs AAH dAlge] B dA g A
Aol 52kt Fake) w2l 9ie] 23S AEste]a & Aolrh 28|

& FAbel nlte] wiEA ool o EE|EH

e, —1n

HIJ

AL A% 71q0e] AR ﬁﬂd@kt—(%—lﬁﬂ e A ﬂhﬂ%ﬂr A1)
A

Aoz Tl MAEAR AL o] Yeldeh, oS 435 A
of sl o 349 Helw A Qo] AHH D AEA HA fE W]
3 el AL oAl w2 wkele] Aol T FAZ) AR,
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e Hﬂ%ﬂ—% ke 7]°§'§:% il ﬂ}-4 o = 7P dinlste
A571eel AesAl FAksh= 7ske] glom, Bl E W wiEHS ke
dA= 7H a2 AEE s A (hedge)dtr] S8 247k~ AH57]sedl v
2| A A FAFE 7 8e] elvh(Badlursson and von der Fehr, 2004; Hahn
and Stavins, 2011). o]= <13l wj&d 7140l E&AA o] EAjetn] 3Ho7]g]
=°| 91§39 AQ Ags Hol= A= AFE] AAAHCRE TEA] 2}
Auli-2 2] ofFit

I, $ehtel MEAARAE Fo =7
B Ao M= T2A7Ex v S U Aol gk WE(o]3) wiEaA

WA, 2T A T=rh el EAE o vehd vt wiE
WA =] AJgA)7]eh 9] 2 Aol diste] A7 R gk

1. 2719wl

S2uel A7k~ wEAAYAE 20159 195 AdEgcl 72w
A7)k 5 w2 AAEAR 20200 IV AR SRR 9AS
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AAAR R Hefstr] 98] 2020074 = 3 @9l= AdAE ) o]dl] ujet
A1 AE 7|7 20151 58] 20174714, 2] o A2 AlE 7|7 201814
B 20204747 o]t}

EH A o] H= AV AEA A A AAF L
o AV E BT 23 53] sEviet siEdA Al 7P T
54 F shibe A ohel s 2§stka glvke A M
EU, 7] ZAzjzdoe}l & itk 247t wiEAAHAE Wérﬂl% b A
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FEoR FABIAL 9lonR Wéﬂﬂ%{% £,

F0& A 7] o517 wEoltt.

EAA Aol = T 337 AT 125HCOE o|4+2 wlEshes A =
= BHCOE o|4-S wiEsle Al A (facilities)S 7H2 QA7) oyA oz 3
oA EE Fof glow, ApEH R FHlE Y= HfolE e 4 9k

ZAANA sl £ ek ABHihid party)E 9F A0 2
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71& —L‘%zoﬂ wEr s ESAARA G FeAshs 71952 FrF dAe]
o] AJAe] ¢lil(thin market) A|AZAAES] th7) TavtE dAEY 45
A ejn]-g-o] *‘i‘e 4 olt}Burtraw 1996; Kerr and Mare, 1998; Hahn and
Stavins, 2011). ZEZF Azl ol 7| S0] AR T2 7]4S o] L3 =%

o] Al AFS A Aol A ARl w7t & = A wu|ge] &
o} 7#u]&o] F 4 9lrhGangadharan, 2000; Hahn and Stavins, 2011).

A seuet A7k EAAY A EU EH A1 vlad o
A FheAzt g7 e A Aot w7 i FAEel mEw Al
2 A7 Fere] MEAANA FAoAdAs AEA 3ol AA 3 A
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HH%*H AlAFel w3l @A EA A2 frolch o]} T Eo] wiEHAH A

2 } AZ 77k Tl 2020674 ekl Al o) 9]e] AlAbateizlZ

N FAFE7I e 7hestes pAsta olck web S5 5 o
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ek AL 7 A Wl A chekst AAFAES] A%
FHod7} AlgtEe] glcke S r‘ﬂﬂ o -2uel EAANAAS AHole
Z7)ol= = A Sl A 7sAde] sich
oo R WL}E} EHAN A G Foddh= A METTE 22 =
g A4S Zol= Wk g 2R8d 4 glr) 20139 AT - oluA] &
AE F wEUANA ;7)) el 4957 A9
X5 A EH gtk 3ol 7195 vl At
QATIAS WSt glE AoRE vehgth <E 1>oA] HolFRo] wiEH
AAEL] AL tiate] =& 49570 JAE FollA ARk o]kl 52.3%+= 12
RISACOE o]stel Al Eolgl o 50RCOE o]ats wiEsle JAES A
A2 81%0l o]25lch v 100%COE o449 teke] 2AIAE wEshe
QAEL A9 123%¢ 235 Z oz ey}

(HE 1) HHEH72A HE Jts 7IHS2l HIES 22X
L | 10002HE | 5002HE ~ | 1002HE ~ | B0ZHE ~ | 1250HE ~ | 250HE ~
e 0|At 10002HE | 5002HE 1002HE 503HE 1250k
o 8 1 42 33 142 259
A Al
(1) | e | @20 | 85%) 6:7%) (287%) | (52.3%)

a3 AV S 34 - Ba - ASse ¥8(e]s MRV H|8)e]
An]g-2] A FEg AAg FAAH R wEge] ASrE R T
AE Adsly] o137] witel MRV v]$o] Az og =4 vepdrl EU
=t L= J aite et al(2009)= EU HH

T Fit £ €004°] MRV B]go] =4 ula] gt S OIEE} -
7 3B} =& £ €1519 MRV v[E-5 A EdoF dicka |-t glck

mebA aqtE wjEg ARl v AREkL Sle Selve vl A =
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g ol52] AuES 5] 3 A5 vHEE Z80) qlck
2og ATk~ wMiEdANAlE A diate] ket el oew e
2= AR A4 Aol 7I9E] el weksivke SAE 7RIt
A7, AE, Mfsietel A e SA AR, WA, 24 Sl °]27]7b
2] Ak Aol A Ak S weekd, A 7bsd AETle wmik vy
thefsiet. 1213k 79 Gangadharan(2000), Hahn and Stavins(2011) So] #]
g Awn)go] FA vehd 247} ook 53] o]7le]

y
83155 45 AT A% BAE o sk S gk

2. 73t AlAAE

Felvet EdANAGL] AAA Y 24 7sAds AR EI] 915 vl
=49 AR AFEE AuE dart gtk 7E oY =EEeAE wiEd
Aol Aol AR EAE A dAHel AR A ddeiEd
o] A4S g3ty 9JrHCramton and Kerr, 2002; Convey and Reymond,
2007; Hahn and Stavins, 2011).19 Z=1€] &) $ejvee] 7$- A 29
MEd ARE F7HekaL QA @of o] & &8317] ofe Aok

g 717 deke eAlspas uﬂ%ﬂﬂaﬂﬂl 24 diak JAES] 247k~ wlE
ro olapy shrjeke] ojelwl 4= Aot} &3] 13 A% 7]17H2015

Q2017 = ﬂ%h— HA wiedds Mes g
100% FAFahd, 23k AE717H20159 ~ 2018 el %% FAEEE & oA

olmE QA Ak B SPREY ikl EE e E

sk Afrgo] AZAEY EAF Friste & 7|2 otk 1
ol = Bsla SuulEde Hfsko] WS4E wlEH A ANAAHAE dE
& 4 e g ARA "t ol#e WA ExdulEde HHE2 AAAHY
EAE Fs] A% FEERAL HA FEAT dexle] © 5 9lrh Misiolek
and Elder(1989), Liski and Montero(2010) 94| staduj&d o} ARz 7le] o
& AAskA 9k
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Szt siEEA A Al A5 200 A §o|

= 4 9Jr}. Cramton and Kerr(2002)= < A

vlaroll 4] dubabele] wiEAANAE =T 7
o -5 71k vl 9l
Szl eA7kA wEAANA AL 7)Fe dAuEE AlTA - oy F|
F3EA FAGA(F 4957] dA)E2 20139 A7 wEF (A =
3h-& 5595 RICO 0] STt o]F Al 1070 1Al A7k vl
3RSMRCOELZ A AL < 60%s A5k AR Yepyth & 423
7} 19 CO =5 wlE3ste] A A &2l 14.1% 2313l ‘%Zd 57 =
g 27t 5% oo wiE vlFS Holx 29 ASe] mE Aol A
33 = Zlo 7 eyt

SATFE WSS o] 8t
[e]
o

AR o] A 8hex]

3
u
X

(H 2) IS &9 1071 & HRE

feabslas S 2H M =/00z¢e0) He2(%) THEMF2(%)
FAEA} T3 79,081 141 141
S Rl 53,060 95 236
R aaklxil 44179 79 315
EEaie il 39517 71 386
A b 37,490 6.7 45.3
Rl sl 36,580 65 518
A4 14,363 26 54.4
2488333 (F) 11,955 2.1 56.5
SKell\ =] () 8277 15 530
S-0il(F) 8033 14 59.4
| 332535 59.4 59.4
A 24 559,474 100.0 100.00

AR A7hs FEHRAE Eslo]A). 14 6%,

14) Cramton and Kerr(ZOOZ)% ul oful wjEAA WA o] FHAd Ao g oAtE= A
& 7ks 5 euA] AR Olii}%‘u WEeks TAR At Ax) Feis]
dEe] 17009 7l ”3}”3] Hd & o] AA Q] 56%0) EI3tER n|=t

SEERE
MERAN AR ARANEE $2HA oherhn TR,
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HHXIEHAT @ H14E 2=

A, YA A% coordmated) 152 Eq AR Wk b,

MEAANA AL A 719 F AR selveke] 553 7)iATx
549 R A EE =, ZH“Q’O]EHE 714 15 (conglomerates)dl] 4<% o]
[e}

Ich 19 webx 54 A E el &§ 71950l ko] 7 Ad dAd
P& ool AR MH S A A= wE

dnbd o iAo dAE PFell 27t AAAH WAL TS Hoh
7] s = olE 7ol el ridew AgEsicka sl 1w
g Aol AAAIRMS $27t sl A EH o of7x= A
Al 34 71dA¥e] A4S A 27t sl=A AE Her] Sl7

gk 7tol=ehelE AAEtaL 9loemn® o] 5 A&ste] ¢

ozt wEd A S el R E g

THA 7|2 e W3 stel=eieleA 7|g A el AR 927}
otk fetshed] ARShe A} 712 PHE o Aolzt glt 92
kel vlae AAAFEE YelE X322 HHI A4~(Herfindahl-Hirschman
Index)10F o]8-3w EUw AAAGE AAAFES 4 383k E"a‘
g HHI A5 @83t 543 7|94l AAs Add 9271 9

AL gtshs 715 =7k Ael) 9l

X

iO

;O

o)

FY A4S @ a3 PR opel xaFug] FaqE ¥ AmE

x W dAsA i Fed e dAdAA, ddigtel~z, Al

¢, ddiA}, 7lelak o] E3hdo) 7|4 ddadlad]e FAAEE ddAeA

F Al s ol ARt Ao RS ddiA|He] BAstal glo] AR s dr

AHEALFOR 5 ¢ AM, SK, LG, GS1HF o= Al wEd
A AL WFGAES 3 3-}']'1 ik

16) HHI A= AAFEE SAse A52A, AlAd nole sAbt 9o, s, 7F 34 ¢

A el o ofg3 7L°] AAk=l, HHIZ} l:'i‘%"Fi AFRFET) =

tlw & 4 9lrh wr} 2RAIgE 82 Viscusi 9(2005)& =Es)7] vigich

HHI= (100, )* 4 (100s,)* + ... + (100s,, )?

m?L'
R
foyo
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SalLet EAAR ] AT 4T 2012 YUY ol

2 718 A3 F HHI #[57F 1500 o]4delx 23 A3} $-°] HHI W3}
Fol 100 ol 7%l AAAGe] =7} sicka ggebe, Y1 Ay F
HHI #]57} 2500 o]4¢e]a HHI ®WishEe] 200 ol 7%l ZAAEe] =7}
=}y 73 HUS Depal“tment of Justice and Federal Trade Commission,
2010). $=jvhels 719 A F HHI AJ57F 12000014 2500 1Rkl 7ol
A% A3 F-of HHI W3t5o] 250 o4 wolwt A AARe] %247} gleha
wol A3 5 HHI 257k 2500 o]Akel 7-9-oll= HHI W3}Fo] 250 0|4
) AAAGE] 7 e ALR ZFReHEFAAYN L3 A A2011-12
3 #x). EU= 2% % HHI #A47}F 100004 2000 #lwte]=A HHI 3}k
°] 250 o]%el7vt HHI #|5+7} 2000 o]4e]ar HHI ®Wsbedo] 150 ©]4+4
AAAIRM S| ThsAe] e Enka gtk =3 EUw A& o]l
= 7199 23 F ATl 5% ~50%Y Aol A 93-S
W3 ¢ ole SR gtk 28 AAAIRN 87 EAEAY ok
sitete s 7idAdste] el $1H(per se illegal) &2 7FE+= 72 o
v Aol wE 2EA M 53 & TEHoE Bt FHE ofNE A
g} (European Union, 2004). ©| & Azlshd o}l <& 3>3 22t}

(& 3) I[7IE +=HH J|gZ ddnsty HAb 712

% HHIZ} 1200 ~ 2500 =%+ & HHI ¥W3leF 250 o)A
3 HHIZ} 2500 o)Ak & HHI ®3leF 150 o)A

i
o o

e oe

=
H

4 £
mﬁ

FN
L

rr°#

3 HHIZ} 1500 o4 & HHI #3}eF 100 o4
v‘;.} F HHIZ} 2500 o]4F & HHI #3k 200 o] A4 &
AAAGE )

(<3

—

ot -14 -14

HHIZ} 1000 ~ 2000 w18 & HHI ®is}eF 250 o)A
HHIZ} 2000 ©]4F & HHI #3}ek 150 o)A
& A R-Eo] 5% ~ 50%

EU

ol DZQL ol

@O
i Y, o,
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Seiuel Bl A4 AASS o R WIS A4 HIIE
ot 705 L A8 Jebdeh @ebA Sele, o1 2 BU 5 7
o AGIHE N AR ARHFEE 4 4 Ao ekt A
A S 24 elsrel

S FRAGRA 2 67 WA daAE she] slsAres
el MER ¥4 2 Dot AekiD L olf et e 6] 2
A Al ARG TAE 1009 ARE wATL ol F Q95 Ay
Qolch. B3] wlEepe] vl A WA A4S AR FA

u
PAE A sle] Aol A el sl 4
H

o|A¥ StAHE YA 2D 67l WA ALE sl rglew i A
L7172 ZA Z7beldehl oAl B4 oA HHIZF 528908 7kekst of
vzl "=, EUS AAARE 918 75 25 &35k A2 etk
wdk o] 5 A9 w AAHFES AA wiEEke] 385%F 2HAskel =T

o

o] = T"r 1 thokst 74%7} ‘E%o} 3]-7:]]71-;—13].9_01 H 2 Alztztel AR AdaApy

A7} W) o5l A9y Wl st gy Ak elel gl Ak
219 L= 39 (coordinated behavior)7} 4 74]03/\}01] 2a)3 A
A pAk A 4 ek webd oA B AEaE a5 195 o
: & BAe dee asx ol
vl=e] A VIEeR & o —rﬂ‘/}a} wlEH A okt AFEh A Hmoderately
concentrated market) 2.2 FFEth "= 3 7|43 slol==}eld ¢Jshd HHIZF
1500~2500 m|qtel /K]Xo% ‘:]'iZl' 7?;-5—71]—514_ /K]X]— H}H7]' 2500 O]Ao]'ﬂ *17%]‘—8— S
A123}% AR highly concentrated market) o2 #-5F3c}.
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=
r o)

I

19

=

— 194 —



St sEEA AL Al A5 2000 A 5o
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| 2= EUS Al /A 7]Eel e Ague Zlo|vh A8- o evet v
FUANALE B4 2 BTSN BApt S gt
Q73R Ages guEne A9 o 584 A Fsael F
o) 7golo} & sloleh

$elel Agsh ge) BU M2 A AR o ke tha sl
Convery and Redmond(2007)¢l] k=% EU-ETS #1719 “—.4 107] 4 A
=g ek A 20.8% E2Eich AH9 1078 JAE 5
ArEold = ol 58 WAt ® HHIE T-8¥ A3 HHI 7]‘01 3102
vhebt  EU-ETSellA APAEL EAehA] ederhar F48kadet0 2efv
Hintermann(2009) tl& wbdALS <] digh =3t £} oz qls) 1vha
Abse]l & 7HAS 2EAQ sEE d-eRE =4 FAAH A

BRI

==

3. W el

=

et A

WERANAS ME 2 A WY AR Qe St WE
AelAlS] ulgashge] AsE et slek 7bd EA Aoz ngE A
oo eFs ¥ 4 ok el APALFEe s g o
ehe] o] Qls) Aol A wolgheh. AFGAN gl wek wlad fd
sl WEL AYEd et el fedele] AYaaFe AR

J st et 8ol Zhssteh 17 Seliel

of AHavleFrE Tkl mIAA X3 AR wed slelA 2000
%

0) $AkHl Hahn and Stavins(01DE EU-ETSellA] AlgAlmjele $a7h 54 ebgieta
FA4stlek

2D 2= eyA8l 7kl A3 20000 o] F 7P B An|S7FF1954RE TOE)E 7]
Sopaieth ofel wet FHFeUA| M AHo] AA|sh= BT 19904l 10.8%¢l14]
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7b vk ZHAeES A oAl 2371 Aot HFam|AEelAl A

T e Ry HFanAEe] Ay
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+(suboptimal) A=) 20F wjEd o] 23-& il
& Folzl AEwFs DA 28 EHE ASH8S HAsE A e §
gupehs 201298 RPS Al=sE Aledstar g, dzelis WAl
FE5AAE & RPS 957k AuAAl Fot o5 AxAFE Fert 3l
o] olck. AAR = F2 WA /A= RPS 995 oldshx] Fata A
T wde AAFS =2 v gtk

a8e| = B3kal RPS AlEw w2 247k~ ZhSoleks H3o]dHl e
Az 2% 3, Ab=re] Al AellU A Ak 1Rk 23t 2 38 AEolehe
F7H99el s AlFdels ARl 5 287} 9tk Berry and Jaccard,
2001; Komor and Bazilian, 2005; Lipp, 2007). w2}4 RPS 959 Ajx2A2

| wEEAYA AA ] B]E EIAE Augthe IS dolxe &
ARgE Aotk olel g FAAQl =ole B =i WHE HolA R o
714 oA 94712 jhet

4.

e

o 714 by

oF 2dol|A] A3t nie} 3lo] vl MiEdANA R Fo3 54 F
shprh wb o] 2l b ohdEl HEAn| A ofgh ZHA el
Y = 255 Hapskch= Holr} Chatterton(2013)el wWE 7Hw=
= MEAANAA Hell 23 75l HFanAEY A F8 A5
o] Atz WHshs 2AVEE ASAA ] WAALE A (079 v]-§o® oA
H= 23 AR o]& Qs Agel wiEH el A Eelve a
2 (supply shocks)o. & o]ox] wjZd 7149 F2+8 714 L 4 011;}

B =redAe AES EdAH el 236l we} AriEew <
g A1 B Aol S5 4 Qlvke Aol FE3th AEsiA BAU HH%Z:J
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25 s o Ao, cl71A] 42 A7HE wiEde] A =
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HHXIEHAT @ H14E 2=

st e A 19 AEavage) RS MuE THe B
04 B AT 5 olon RPS A% 9 ¥
Beghehs Aol sl M EERARE AT Ealr] o2l A,
web ool Adnl g, AR 22 B, 5

ol W2 714 B 2L 9] oleld FASE HAT 5 9

Hoks =olE B = 3

2. 44 A

1) HelelEel oI5t

Aefn]go] EAE wf AS]A A S DAsHs Fodd e 2|
& ZEA Ao Ao FFel HEE] e : ]
E7bsste] mlEAAUAL] By HAE of Sttt dAA]l sl
£ WA GAS Aolle] o]F Foue Aotk Adn|4-L =
utE AgE, MRV B4, 18]a A8 A gapaiel dZ= o] Al
o|27] 744 AfEE B 2 AHA vE Fo7 FAE

WA Apee tel A RA} Stavins(1995)0] whz A A 2uH]Eo]
A7 739 A F Ao EA el A Hrlh wehA] e
A erart Adwel wet Fojsis, o]Ent el (volume discount)
o] SEAAE AFToEZN T8 AT F Qe ovt FEEels
ohar s4 wkEA] gAA RG] AZFehe A okch MRV H]E-3 3

FAAQ A S S22 Qe AR g dAHAY Sk
o &= 7 el= 07}01] ufe} FAYN] S-S o5 5 vk g g 5

A} & 2 fAA} o] FegiAEe] wAgH R ABalof s A
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%‘rﬂl%"éiﬂ%c’] FodH oz AFdof dh= MRV #d n|-golch
= 25 AL vlE Qlst 2 AHAle] aske} HEe] wAl A
& dFoEm A ok s&AA ek A Aderes T AUAE
& - F2sik o] & flE MRV # Au)x A4
= BAA A FEob HER oy MRV Hl$S ZE 287t lek»
| 7HE & 2] AAE s e dare
71dell vl At wiEd A Eell A MRV v & o 283 4= gl

=A
9] L ARYATE A0 Sk MRS 34 Ladp) 9

o

T

AR= olg ATE JAE v 4 - B4 sl (capacity building)
214E 7Fste 2871 8l

A, ejuebs 3Hofzl $7F Ao ojdAeolw divkert At wjEA
SolmR A& GEAJo| o R 7 HupxH|Lo] F Ao oAt
olelet fael Adules F3] A Age FENS Holw wE
AR=E 98 #F2d = o)== 7157 (reference price)S A= D87t 9l
olglgh A4 B2 AL FAFAA A=t sle AAEA AHmarket
maken) A 5§38 Eesle Wk AES F87) olrh ARAERAR A =a
A a3 Aoks W AR AAelA vie 2 vt AR 2

785 A= dzkel 504 X}Ol-;: %ﬁ:*ﬁl% e i) FE& WoewmH
A Ao $EAS o) A% (AA3], 2012). &, A|AZRAALR Fosl=
s AR wet AYera del 5 D}%H& e HFojuberh®) &
3] FElvERAE G2 fredde] dldEle AlRelA AR A RS e

) o3714 MRV ]~ A4 MRV 3l A4, wlEs 215 Aula 52 Algshs
A1 A4S i)
26) EU wi&dA AL Afel® o]e} 22 A2} AEE 43t st &
Bluenext®] 7% ‘Z7HA1EAHquotation providers) AEE Fo] A& F5A4S Zol=
Hpeko g UHEH o o3t EE 3la lrh(Bluenext, 2012).
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Zol=tl 7]o{skA] Fghch

e wiEAANAAT AA w=g AL oo %Pﬂl—ﬁ: T3 ARAE S
oFsiA7)= g 7FA] Wbl & 4 lrh(Kihr, 2 :
AE MRV AA, 9uiEd 7k S7H4, 71 f%!% S| 4?2} 5 Ao}
& wA7F ol ©71A el fA el A= AR o] H7] ofg]t

o]
et A0 9 Wz

77 Wl wl$- w3kt 7A HEAaS i"é
o] WhAsl 4= gt} voprt 43 714 WEAL 7dEY AEF X} fral
A A BlEEAS oF7]% 5 ik Chatterton(2013)2 ZHwl&S £33t

MEdANA 7FA98 g3 wieto gz A - 74 wjEA *]3}4 *
(separation of direct and indirect markets), RFAH--2] wiEHAHA A<
)

Aul

(exclusion of power generation) 5= #|ska}sg]ct27
A A A e EH 3} 7};‘3311%;3‘”] A== AR FEE A5 douiEd
el wE 7HA9Es AT = 7 stk 2=y Chatterton(2013)€]
AA-8k L glRe] AA 2 S A e A 747—}4 AR Tt
7} FolEe] 238 AR el
A3} AAE e §olA] etk wde] gl
AN S HA A A Al)ske Wl aE s 5 giok AR
b 7 S Jofie] EolEHA FAldl AulE AR QlRt
Ay #8 A7E FA @5 odvh ey AL sjEdA YA
El

AR A% 5 Aol 2 Aokl A S olek AT A5

7) ol9jol= mlEH Cu)E, fadgt Aul, sHAsEA/S A Sl HAE shskE
Qg AAgAAe R AA =g Chatterton, 2013). v} o]# 3 AAZAAE
A3 nEdANA A2 w= dF 23] 3lo] 7= =25 A=k
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2 o AAE o) whelrh ohd $4714]0 BelA ol Fei e kel 2

c’l:l
JEITh ol gt Aol A wbdal} Aok fEAd 7%?41%1 ﬁﬂ%oi
ZA93o] 2378 Fold 4 ltH(Chatterton, 2013). o]} A Szl A
A ATV~ SulEEke] oF 38%(20119 715)E AR sk AR} A o
S 7 AEFER A S F ) ol A7k
TAE A s WAL A AF2] 3Afoldo] FolrHA Hrl
2 =M Chatterton(2013)2] WHEo] 713l HA1E Hotsle A2
oS AAg) Al disiM = wlEE A9 (COE/kWh) Hx3ke] A
5 AlgstE deA A E ilEd AR A iEds Felste] ddg] &
5 3h= Aotk &, HAAES Flg miEdSs wiEd
l HId = Qs dhe AW Ale|Ede] WS A8 oluf,
g s ded v 2 A eiEbA] 2 gte R A
“%ﬂoM Aoz 8 75 53 A wiES SR dede 2S5
ZRAPZE AR RS i) & AR AESRE A9 BxIdEAs
st oet 7 |
= AAe]k

_4

=15
(Wmdfdll profits) «] ]—%‘é 3 ”JX] 5}7 ] H?‘fﬂ*ﬂO]EP. 29 A3 FAFsH] Kim and
le(2014)L %Xd 1 gk S

Kﬂ*l }%i% X‘MW —rﬂﬁ} 4017} E} :LEWr f@rél*é | A A5 F A%
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On Inefficiency Factors in the Korean Emissions

ABSTRACT

Trading Scheme

Sunghee Shim" and Jiwoong Lee™

It is well known that emissions trading scheme can achieve a greenhouse
gas reduction target at the lowest level of cost. However, this is only the
case that there is no distortion in the market. In reality, there are many
constraints that may prohibit cost-effectiveness and hinder achieving a
reduction goal. We detect potential distortions in the South Korea Emissions
Trading Scheme from the follwing perspectives : (1) transaction cost, (2)
market power, (3) regulations and (4) uncertainty. We also discuss the

market design to minimize the effects of the market distortions.

Key Words : emissions trading scheme, cost-effectiveness, transaction cost,

market power, regulation, uncertainty
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ek o]z dt HAE QlEte] sFay BN Vel Axg s A9
Akde] 45 7HEAAYE S 9F 001~0.19% 7&34*1 A
tho) A FAE 2%p Qlslsle Ade] L 29 A
= ok 1.03~1.79% <I5IAIA e} Abgie] 5 7}747312334~
001~063% 73414 4 sl Aoz dehgton, B A Jze A

= ofel 4kde] 15 7 AEE <F 0.01~0.38% 7
] = 3= ZoE vehyt) vpA|te® A s 3%p QlslEhe £
39 AS AF AEES 7FS oF 154~269% 18AA e} 4k4
” ) 02~0.95% @M?‘ T 9= Ao vepdon]

o [

_l

2

2
o
e o

< o
o 12

°1~

_4

(4 %)
o Py e =gl TEXY! Ep Mo

= ALRI 1 | ALl 2 | ALl 3 | HIB e | FYHIE
AR -0.0666 -0.1332 -0.1997 0.0183 05216 0.029%
H|&d 8 744 -0.0920 -0.1839 -0.2759 0.0012 05725 0.0833
SAgE -0.0675 -0.1351 -0.2026 0.0278 0.1624 0.0073
Nl -0.0328 -0.0656 -0.0934 0.0028 0.6025 0.0063
el -0.0155 -0.0310 -0.0464 0.0029 0.7932 0.0017
AAE -0.0781 -0.1562 -0.2343 0.0120 0.3105 0.0141
s -0.1046 -0.2092 -0.3138 0.0046 0.2692 0.0112
A A=A -0.0890 -0.1779 -0.2669 0.0090 0.2746 0.0183
e -0.0912 -0.1824 -0.2736 0.0070 0.2827 0.0210
A E -0.0667 -0.1334 -0.2001 0.0029 0.3894 0.0106
7] Z3}8t -0.3174 -0.6348 -0.9522 0.0506 0.1779 0.1964
AFE -0.1610 -0.3220 -0.4830 0.0168 0.2694 0.0131
v 253 -0.1173 -0.2346 -0.3519 0.0119 0.3038 0.0699
A E -0.0610 -0.1220 -0.1830 0.0521 0.1515 0.0081
B H 4y -0.0739 -0.1478 -0.2217 0.0111 0.1318 0.0104

6) &, oleld 43 AAAAY A At WA Asel bk AHAF AHA 100
A7 458 FHgetsinh
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e JHmEe st 1=l It M7
= ALEI2 1 | AUl 2 | ALl 3 H|= IIRlE | FHIE
A= -0.0656 -0.1311 -0.1967 0.0239 0.2704 0.0167
Auk7| A -0.0515 -0.1030 -0.1546 0.0344 0.2621 0.0091
A7 A} -0.0618 -0.1235 -0.1853 0.0963 0.2105 0.0033
T3 -0.0554 -0.1109 -0.1663 0.0652 0.2376 0.0060
A7 A -0.0589 -0.1179 -0.1768 0.0055 0.2553 0.0038
7] epA| Z -0.0778 -0.1557 -0.2335 0.0063 0.2818 0.0100
74 -0.0538 -0.1076 -0.1613 0.0675 04010 0.0196
) -0.0403 -0.0807 -0.1210 0.0490 0.5846 0.0251
A1t -0.0528 -0.1056 -0.1584 0.0275 0.3809 0.0265
SR -0.1967 -0.3934 -0.5901 0.0364 0.3750 0.2050
A -0.0228 -0.0455 -0.0683 0.0206 0.4421 0.0055
255y -0.0137 -0.0275 -0.0412 0.0444 0.5554 0.0041
Ak -0.0180 -0.0359 -0.0539 0.0904 06785 0.0064
AF-AE| 2~ -0.0249 -0.0498 -0.0748 0.0334 06733 0.0111
i -0.0238 -0.0476 -0.0714 0.0316 0.7764 0.0188
BELE] -0.0831 -0.1662 -0.2493 0.0242 05351 0.0069
7| epAH]) 2~ -0.0498 -0.0995 -0.1493 0.0527 0.3553 0.0156
Folgt -0.0285 -0.0570 -0.0855 0.0001 0.6404 0.0074
algk -0.0897 -0.1795 -0.2692 0.0001 -05670 | 00177
7| ep et -0.0210 -0.0420 -0.0630 0.0016 0.0497 0.0191
v}aze} -0.8638 -1.7277 -2.5915 0.0051 0.0481 0.0082
3R -0.5159 -1.0318 -1.5478 0.0061 04251 0.0569
A E4 -0.8386 -1.6771 -2.5157 0.0034 0.0468 0.0392
S -0.7085 -1.4170 -2.1256 0.0013 0.1815 0.0205
A -0.6007 -1.2013 -1.8020 0.0120 0.3146 0.0135
fr -0.8980 -1.7959 -2.6939 0.0041 0.0526 0.0066
LPG -0.6894 -1.3788 -2.0681 0.0012 0.2119 0.0229
3 -0.5867 -1.1735 -1.7602 0.0018 00724 0.2502
71 e -0.7314 -1.4628 -2.1942 0.0014 0.0508 0.1861
TA b -0.0058 -0.0117 -0.0175 0.0075 0.1267 0.0078
2544 -0.0978 -0.1956 -0.2934 0.0011 0.4369 0.1021
T4 -0.0158 -0.0317 -0.0475 0.0002 0.7466 0.0072
34 -0.0680 -0.1360 -0.2040 0.0080 0.2173 0.0699
A4 -0.0438 -0.0877 -0.1315 0.0042 06215 0.0047
A7 -0.1321 -0.2641 -0.3962 0.0009 0.0394 0.1421

T v A Aol 77k dakele] wiEde] Ax|shs nlE, FoPIAEE Zte
A P de] mENel A Ax| st vlF, 2e|a HHEenE S A7) fFE v
A AfFedn] 8o ARshe B5E 2 9w

AR JEEFE I ARIARE(2000)9] 7P AAEFQ 403HEE V)RR 24
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(& 3) &7 ZMIE Qlste| H3Y 7t#Zds nigsat
(LIZEt M= F2l)
(28 %)

Sy Al s | 29t Me

e AUzl 1 | AuRIe 2 [ AL 3 | HIBE iRl | selHE
FHeAk -0.0369 -0.0739 -0.1108 0.0183 05216 0.029%
vl 534 -0.0807 -0.1613 -0.2420 0.0012 05725 0.0833
SABRE -0.0411 -0.0823 -0.1234 0.0278 0.1624 0.0073
SRS -0.0244 -0.0489 -0.0733 0.0028 0.6025 0.0063
el -0.0092 -0.01%4 -0.0276 0.0029 0.7932 0.0017
A= -0.0359 -0.0718 -0.1077 0.0120 0.3105 0.0141
Y7} -0.0373 -0.0745 -0.1118 0.0046 0.2692 0.0112
A2 -0.0534 -0.10683 -0.1602 0.0090 0.2746 0.0183
J=ZAF -0.0557 -0.1114 -0.1671 0.0070 0.2827 0.0210
SE -0.0341 -0.0682 -0.1023 0.0029 0.38%4 0.0106
7| Z3}3} -0.0379 -0.0759 -0.1138 0.0506 0.1779 0.1964
ar-Eet -0.0398 -0.07% -0.1193 0.0168 0.2694 0.0131
HF43E -0.0975 -0.1951 -0.2926 0.0119 0.3038 0.0699
A7FAE -0.049 -0.0992 -0.14883 0.0521 0.1515 0.0081
H A F4] -0.0602 -0.1204 -0.1807 0.0111 0.1318 0.0104
FEAE -0.0449 -0.0899 -0.1348 0.0239 0.2704 0.0167
oluly|A -0.0353 -0.0705 -0.1058 0.0344 0.2621 0.0091
A71H2} -0.0310 -0.0620 -0.0930 0.0963 0.2105 0.0033
FEA -0.0322 -0.0645 -0.0967 0.0652 0.2376 0.0060
AU A -0.0282 -0.0564 -0.0846 0.0055 0.2553 0.0038
M E -0.0390 -0.0781 -0.1171 0.0063 0.2818 0.0100
74 -0.0394 -0.0783 -0.1183 0.0675 0.4010 0.019%
=t -0.0356 -0.0711 -0.1067 0.0490 05346 0.0251
A5t -0.0396 -0.0792 -0.11883 0.0275 0.3309 0.0265
SR -0.1900 -0.3801 -0.5701 0.0364 0.3750 0.2050
AN -0.0174 -0.0348 -0.0522 0.0206 04421 0.0055
A -0.0111 -0.0223 -0.0334 0.0444 0.5554 0.0041
Ak -0.0126 -0.0251 -0.0377 0.0904 06735 0.0064
R 1] P -0.0194 -0.03%9 -0.0583 0.0334 06733 0.0111
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o it gy | =) S

TE AER T [AgEee | Adaes | HE | JRE | SeHiE
51T -0.0198 -0.03% -0.0594 0.0316 0.7764 0.0183
olgn 7l -0.019 -0.0393 -0.0589 0.0242 05351 0.0069
7| epAlR] 2~ -0.0324 -0.0649 -0.0973 0.0527 0.3553 0.0156
R L -0.0211 -0.0422 -0.0633 0.0001 0.6404 0.0074
odet -0.0776 -0.1552 -0.2328 00001 | -05670 | 0.0177
7| epAd et -0.0189 -0.0378 -0.0567 0.0016 0.0497 0.0191
Lz E} ~-0.0090 -0.0180 -0.0271 0.0051 0.0481 0.0082
3R -0.4796 -0.9591 -1.4387 0.0061 04251 0.0569
A ES -0.8264 -1.6528 -2.4791 0.0034 0.0468 0.0392
SR -0.7031 -1.4062 -2.1093 0.0013 0.1815 0.0205
735 -0.5951 -1.1901 -1.7852 0.0120 0.3146 0.0135
Ffr -0.8967 -1.7934 -2.6901 0.0041 0.0526 0.0066
LPG -0.6840 -1.3679 -2.0519 0.0012 0.2119 0.0229
Singiy -0.5409 -1.0817 -1.6226 0.0018 0.0724 0.2502
71 -0.7114 -1.4228 -2.1342 0.0014 0.0508 0.1861
EA 7 A -0.0057 -0.0113 -0.0170 0.0075 0.1267 0.0078
AT -0.0959 -0.1917 -0.2876 0.0011 0.4369 0.1021
4 -0.0120 -0.0239 -0.0359 0.0002 0.7466 0.0072
314 -0.0659 -0.1318 -0.1977 0.0080 0.2173 0.0699
AAE -0.0145 -0.0291 -0.0436 0.0042 06215 0.0047
A7 -0.1280 -0.2560 -0.3839 0.0009 0.03%4 0.1421
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FA Z7PE gk % BAE 2% A5k AL 28 25189 2
2481, 2510941 8% 54K, zejx /PARA A 4% 80 Ao A
FA S7h el L WAL 3%p skl AluE] L 3 5189 3ut 2
A, 51089 129 7AL, ze|a APAAA A oF 73k 23 Axe] AA
FA S77E elldset whek olejd Al <lehe] FEs) FA A e
AL AR5 AT Ase 25AFE FASH Z3t i Eele F

4 w5i08e) 20 894, ez APA A 19 614 A9 A2
F7bh el

a, oleldt Aol iR WAL Aol W LmlAe] FAZY EnE
SEATLR vl 2 U] S QDA 25ATL $4T
o S WF Mol FAE ] A WFe] Be AsEFow
5% oAz 20 dehda gl AxS%el felshl AHege & 5 9l
oD sk Al g sl BE A4F 5 AR oﬂdﬂxﬂ%—-% 1
el s o] % dla FAHeR fuEe szt e4ud 5 4
Wl WA AEES] AV Qlshe 153 o Xﬂi‘i’éﬂlﬁ o 4
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R MRHE ASTAM HEo| ME IULHA mEE 2

A
a1l

2

(H 4) s ZME 2lste] ASAIEYH M0t
(20094 715, A<D
2EANS 2ol | 229l | 329 | 4290 | 529 | 62 | 129 | 8=4 929 | 1029 | mF
<F7V7EA>
- el A] AE(A) 6.8 79 96 109 12.1 138 149 162 19.0 248 136
- A AEB) 41 51 75 85 98 109 117 133 146 177 104
A} A ek & 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S A= 38 48 71 8.1 94 105 11.3 129 14.1 172 10.0
1 EA 7} 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
(1%p A7) 0.2 03 03 0.3 0.3 03 03 0.4 0.4 04 0.3
aldh) | - A Z7HA+B) 108 130 17.1 194 219 246 266 295 336 425 24.0
0120 é% ksl 0.18 0.08 0.08 0.07 0.07 0.06 0.06 0.06 0.05 0.05 0.06
Z2oH] e 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
- ey A] AEA) 135 158 19.1 21.8 24.2 276 29.8 323 330 495 272
- oy A&B) 81 102 151 17.0 196 217 234 26.7 29.2 354 209
At Al ekA| & 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 A% 75 95 143 162 188 209 226 258 282 344 20.1
2 EA7} 0.1 0.1 0.1 0.1 0.2 0.2 02 0.2 0.2 02 0.2
(2%p A7) 05 05 06 06 06 0.7 06 0.7 08 09 0.7
osh | - A4d% A Z7HA+B) 217 26.0 342 387 437 493 532 59.0 67.2 85.0 431
25 ojn) 0.36 0.17 0.15 0.14 0.13 0.13 0.12 0.11 0.11 0.09 0.12
P10 %20 o) 0.18 0.18 0.19 0.19 0.19 0.19 0.19 0.19 0.19 018 0.19
- HleyA] A]E(A) 20.3 238 287 32.7 36.3 41.3 447 485 56.9 743 40.8
- U] AEB) 122 153 22.6 25.4 293 326 35.1 400 438 532 313
At A ekA & 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
e AfA1 % 11.3 143 214 243 281 314 339 337 424 516 30.1
3 EA)A 0.1 02 02 0.2 0.2 0.2 03 03 03 03 0.2
(3%p 17 0.7 08 09 09 1.0 1.0 1.0 11 12 13 1.0
osh | - 4% Z7HA+B) 325 39.0 51.2 58.1 65.6 739 798 885 100.8 1275 72.1
W200) ;% kil 055 0.25 0.23 0.21 0.20 0.19 018 017 0.16 014 018
3240 diH) 0.27 0.27 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.27 0.28
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HAXIZHAT @ H14H HM2Z

(H 5) HF BME 252 A575E8 SYSk LIZE HNZE A2

(20094 715, A<D

2EANS | 129 | 229 | 329 | 429 | 529 | 629 | Eel | 829 | 929l | 02f | mRE
<F7V7EA>

- el A] AE(A) 41 47 57 6.4 70 81 86 94 11.0 139 78
- A AEB) 33 41 6.1 6.9 79 83 95 10.8 118 143 84
A} A ek & 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S A= 3.0 38 58 65 76 84 9.1 104 114 139 8.1
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An Economic Effect of Tariff Escalation
on Imported Crude Oil and Oil Products

ABSTRACT

Seung-Rae Kim" and Changik Jo™

Despite the customs free policy on imports of major resources like
coal and iron ore, crude oil has been subject to taxation at 3% of ad
valorem tax rate. It is highly controversial in setting the policy
priorities because the government has actually benefited from the ail
price hike that led to an increase in tax revenue. This study, using
the input-output and micro-simulation analysis methods with different
scenarios, tries to figure out the economy-wide effects if the tariff
escalation policy is implemented on crude oil and oil products
imported to Korea. The results imply that low or no tariff on crude oil
would result in positive spillover effects in the aspects of price
competitiveness, welfare, tax revenues, income redistribution,
job creations, and so on.

Key Words : Tariff escalation, Crude qil, Oil products, Spillover effects
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32) A5 B9, Y57t w2 FEH FE YAk Ayt Al e 28 73R <l
WAk Ao WE ZoF o). Rk 7|FHgy) FEhEeR 9 A8
23T <F 5>ollA 9} o] Al S Auwez xdst 4 (Wbl o &
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(H 5) 71722 HSH td| =dZAqt
Mo FYZ EER Eok Prob. > ¢
/il - 0459 0.299 - 153 0.13
FAPA] Y 22632.360 9206.920 246 0.01
wapgA] - 6816.611 3373.353 - 2.02 0.04
AEdE - 3119762 651.950 - 479 0.00
AFRE 4209.773 594,679 7.08 0.00
o/ B 7305917 3683.207 1.98 0.05
HygLE 1203901 1065976 113 0.26
=H733 - 1249.020 5225177 - 024 0.81
)5 - 5761734 3792.252 - 1.52 0.13
H2A - 7443833 1728912 - 431 0.00
2ol ef - 28422.110 6296.232 - 451 0.00
ARR] -7 1603.824 3429581 047 0.64
H LT 4221.985 2906.710 145 0.15
M i 5106971 2611.276 1.96 0.05
50} 6044.625 4086545 148 0.14
Skt - 219181 2273686 - 0.10 0.92
AT - 1524.390 3553.465 - 043 0.67
o] - 810932 3162.894 - 026 0.80
B 5216 1.447 3.60 0.00
et - 13233.160 22034.870 - 0.60 055

) F(19, 380) = 1800 (Prob. > F = 0.00), /& = 0.419
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S 83, 283 ARV S8 AA gk A eE ¢
Ao Ao Jepygrh g 7 G Hey BEES i1
S5 AAF A3 1% frelgeelA 71A4E A T wdikatel
of BAA R feldt e viAe Ao Frhdr

kst o] Tdd A9 slavduk el vlsl A Gyt e Wb
5% EAA fogFolA AHEI Ao yelyton 1 =7])= 68179, A
hgnle] 70% FEelgich A <E Dol Aoy Ahel A% o
W)= 22309 =) Jelhd vk 238 Ea] FAE Ay 7o

HlE 23]E 6817He] W Zlew HrbEsich AAnEI} FAu]E
Aol7t MAEhE ol i kAl MAe] 3-elA] #47 sleadst Ao
AT 7k R Aol AR AWE 4 glh hedd sbrelA)
AA o7 2Tl ] AGIe- Ay uleba] shadd)l s A
A A|En] 8- dekg o] o] Fx AR A HF vjgoR ) o
2ha A A Em)82 2,230%4_ =7 45}1;}2]1@ gruolgﬁ o z3ksle] ofe} b
13l Ao] Zoslcld x| ediuls 515 6817 AA A
£ Zlo] "k

F
i

ot

ol

H,

s
7k
At

O

o

rre

>~
?»
o
fr
~
-
é
to

<E 4>olAe] BEREN <E 5>olAe] FHAASENE sl Aoy
] i Aolo] mE ] G AAShTE) AL

0) HO: H35E + ZHFX + )35+ HEAF + 3G+ AR+ T =
F(L 300) = 1542 (Prob. > F = 0.00)
) A <FE 1>olA] Thed Tl R R 26679 B vlE-s A Ed AR
ZAFEGlom, o) hanhy FltellA] A7INRE Ml Ao s Ags AdE §)A
& 4 otk g whbdrelE A A1 AR AAAHQ *‘r7ﬂ7} UE A2
A = olE ub, <& 5>9 FH = PN AR WeE i@ B
o Zislglel thF-Ee] FHHT65%)M4] A7 RS A b il‘—g—??]—jl glale
ufebd] A7 AR FE8l 7o A AR A Sl disl ksl o
5ol slvh AAEE dHPAzel e} A7 7k A= ol velg AR v
et (corr=0.020).

#m

— 262 —



g 7he] b
& whin] A3

3

r =
0w mlm
0o

N

® %
2 ﬁ
i—'ﬁ

e ol
oL N
— -

My FHA| X|ojutal - Fpacit k] xtol (/)
78] - 0458 x - 2267 = 1,0383
HEEE 1,203.901 X - 0453 = - 5452
2HZH - 1,249.020 x - 0275 = 3435
] - 5,767.734 X - 0950 = 547.9
HEAF - 7,443.833 x - 0135 = 1,004.9
2roj gt - 28422.110 x - 0.062 = 1,769.3
AR 77 1,603.824 X 0.150 = 2406
e 4,221,985 x - 0115 = - 4855
7| 391338
F D) F A 22 <E 5ol dllg W] 234
xﬂ WA S <GE el A}t 7 Fatghel A Zheady 7 ke W A

AelsiA 1) ofek el BUstchn AT A Ay ol
Fhochih wAlol @l 79 Fher AEE W, 2) Thehg hpela] Ak o
2 AFAon s dokale] 4% sleke] w4 Al %eH, 9
AFA 0% Thadsh Ay JbE e e WE ASE
Adiz 3% Sl AR Ao vt

37)

]
1_4
_L,

4 1oy
oX,
m10£ /\

L el WA AN AGNE 71 W) S hE £ 5
& 7o FAsgn ¥ AL I 0 R eadat Ay e
!

ERE E2 brol 4% F ol & wrSel ol B 2 EAR Rolw Ao}
QleAE ARsEh 1 A5 S - 3107 2 1% FEeld] B2 7k waSe] 24
7 Edsiche 1L 7178

— 263 —



HHXIEHAT @ H14E 2=

AF7HA ] v RATFE S Uz e S A % 9,7}
A olqrg T threisten], 1 Astl SliX® A7t et e 4
old Ars mEATh olE Fol, AFAGILAIA 25T 2001%“—‘
B3] mheEm x| ubuk-g AlﬁﬁL -5 7kl w)a) 538%el| o] =
AFAE Akt 5 glokar EAska Slek wbd ofolA 20084 el v
FEA7F2E 59 £1x139>°ﬂ*1% Ak pEE 249% el A
PLB(Peak Load Boiler)E +%3}= AFsiA el A= 2318 18% W2 oy#]
Znlgthal rletsict. Agshs 7159 AHStE Abgel ulel Aeldt A
A3p EE o] gk

Hh o] 4RSS PLB BAdEE ARESEAL, o8z k(SO0 7t
Arht A E A, G A drhd HEA] Hoks oo A od
] A Zo] drht " QAT B B 7 Zlolek v o] o)
Hlol| PlA] = dgke AA Wn]e] 3% 459l 4 249 AER ARRE
o ] amlel F8¥ 84w obd Zlow HriEsdch A Bk

233 deRs sk Aol 7 siellA = wdbin] Ao &

r;‘i fr

e

L %LHP% %L =3 %oﬂ 0.948% J41>§ Xéz%f% T U AR 7|dE)
o

[¢)
= il L]'ohﬂ Al(A )0l Z}Hﬂ@rs}oﬂ AFd 7 ols HoA o sl ®rh
TS 7 o7} glebe Aotk o] & 5], Yoon et al.(2015)2] A-E-FA}
oAM= WA HAAS 1EE o AnakE WY 4~12%714] 5

7]l Bl AEsitete Aok WAl AElE ofgke] glrha el a

—~

38) SFRAIPEAL 2001 Al oA ) A B A

) QLI WG T2l ARG FILDYL,

0) ofsfEe] whbapg ekl 2Ae BE olRAl #0002} e QB ARl= =¥
A b ek e ; @A 4
Ao/} AL el A Bk A dele o

41) 0.35clo(FW2]) x 28422.110( Z2]=F =+

— 264 —



aL

‘BH 743)
[e)

Istsiet.

R4

o
O
le]

)
SEVED

=

<]

LB

]

s

=

L

FAoz

ol ]
so] thA
Al

ke Aol e} wx

A5

1
R

=

AH oz Rk

)

=

[
=

°
o]

=

=
=

3
H

H
3p7] o FRAAA =L oo

ol siet. dw 7]aL

v}
1
“u

g0l 7H7e| H=F gl X0l ojA|
7

L

g
o

&

o]

Fol Aoy o}shESLA} ol

p=

=

A= o] vehds A

|

oA A}

<

=
R

=

)

=
o] A

-

s

L=
=

T Aol dgE AxAel =4 Hrle 4B}

Fe o] Qdrimiae] Aolsh

spollAl, ZnlA)

3L

—

<}
} ks
482}

L=

i ofshr)

T ey
74A1Ad mlaed 7

ol
X

]

ole}. & AlglAbe] )

7o)t} 42)
7o) A=
Hr}

A}

A

H]8-& Al
flall F71
kil

~

717

=0

4

H

H]-oll A ]

i

B4

==
-

gl

9|

A3

=

[e)
-

=

o}

L=

15k A= vake (29

d 7HrlA whi

=
5
T

A&
3. o] F2~ 20159 5928 A}

[e]

=

A AFEelA

A

o
o= Az

PN
y T

7

— 265 —

o2 =7 el

ok
>

S-S LNGel| 23}

H]8-S- w2 A o] 5fe]
oA Felg o] A Z7HA Ftadklal 2o

ot 77 A= A AL 3

We) GRS

42)



HHXIEHAT @ H14E 2=

] hbAg bl ol Ang Sasle] w4 EFelalel A4
chpu] Afo] SlelE bR Aolold W FEE A ] e
g 4 919

w Q7o Avhe Al FUT WA AT o AL A7
of gn] Aol Ae] GRE vIAA vk FAROD Aoy wae]
9 AT Aoz BARdon) sl AFEelA AFAel dgRe s
4% 2

HI8-& Aiksha slsler] Aspgor 3% Aold aHvh BEAEE
F7FE AREsAY A sHelE o A A9 sizks 10% 77t
& "] Adite] Thgstrhe AolA wrbikAe] 32 mn|Rk Aoz gt
gk

200 A o]l A& Thadkst Al Al ko] FEEAA B =R
of Wal Ak Aagk Aelct ool [d 112 7kxago] Aestd
199758 FZ7pA 9] Zhadwat Ayt @59] FolE BojEr) 1997
87 S 10002 B o 2013174 17 Fet 7k Aoy
25 BT 719 fARE ]l 33 FE Abssisleh ) M= ZF AR g

]

A o™ 2001 d =2k 20099 A 13% W] o|gleh ke go
43

o,
.| Flo

ston] iuale] ofet oA Arieln] kel 2Tel 7]
Fal & AR ATATEE @55 ofele Yol Gk MAE A

A GA] A 23] olE S Alew Al

44) 20139 7|5 7k 3365, Ayl 3333

— 266 —



hatakAlo| 1o Ed LiEid| XS0 Dkl IS 24

~

[ 1] ZRACHYTE XISk

)
P
=)

400

(19974 = 100)

—e- Xt —e— JpALRY

300

200

100

+33.23
(13.1%)

.29 =
(13.6%) . N

B AT SR ksl AFFelA ole] F47e] (e Al ge

| e ST e Whahe A et 2
A #99 4 glek Agdeln oleh TPl dae Tgete] Fol
A A s slgs 494 Fe 2 H L_iTEM A HES
LR EIEE EER A
F7hek WA 44 Fhel g HAs)
Q) FFAAA A Brks ) A gl ofs
Aol FF AN $9E 4T + Ut A

87 4L 3 14uu]~9_.°— 7)5}7] r4- FH} 73 1]°L oo &l =7l
= 3l

£o] 7J njx] <} HPJ—irW%Z =] Tﬂ»}a‘r el i Ao S
ISO-7730 24317 =A|7]5<¢l 1077}74 Lol gy 74945 whuale] 15% 7}k

5) s 0.35cl0), FE0.04), 71&riAq2(0.22), ek 229E1(0.20), AL vFA(0.29) 5

— 267 —



O/\d

o] M=t

=
=

A

°

7= el sle] e

HHXIEHAT @ H14E 2=

ra
af
l

o
o)

jevie]

oA gle)e] 7]Fl ket )=

o A gsisieh, ] 715 el

1,

A7} el

ol

b Zhel] o

H
R

)
oluA| amreds A& o]

+ 21% 71eFe] oy A| A&

ez ik ol

o

H
-~

[e]

ol o

1o
=
R

1 7

1 Aebstelop

=
=

1
A A FAs7] oAk Fhachgsle] wla

Aol gle] Aefub 74e] 9144 H5el o

o

Pkl 7]
ApghollA
7he] AR Tl
Hojepe]
Hojeps

=
=

02

=]
pLe
U

TR

=
=

— 268 —

_{]:

od.?.g 7éﬁ
A= o ok

o]

<]

% olseg 7]

3

s

32%

p=

=

L

o $AlZ 2

o] of
A

ze)gke)| H8) 1clo

=

3

AL

ol 71E AP}
I}, ] o} g

72 who}

o} =}
o] o A|A13}

7

ko3
T

4 QTS g8 9 A AREE AN $4 7)Ed] deiR osEvt o)

46) o174 - +F3(2010)

4007l A4



cialo] 7bel ASE L] X0 olxls E 24

=]
S o T

A9 3¢ 7159 e 25 5 M vl el whgoz ofv)
Ui Zetol} A%, HEAE Se) Ropl iz whis) Wedsle] cherad A
27h 4ule] glek, YEATE Eal nrh AT FPe A7E AT 5
e 7oz 7|,

Hr2(20152 88 32), +YL(2015E 9 162), AXHEFE (2015 9E 18L)

— o=

— 269 —



F 24(1): 213-220.

=4

=i

[

=z

157

=7,
9/

% AT H3dF

=

HAXIZMAT @ H 143 H 2
hal

el

A

A ouA] anlA]

5

g

2 9

]

7| EAFR 1A 1404,

o

ol 22k

]

37]. 2005, «

L=t

3
Y

~7To

)
N
X

1

4. 2014.
20l B4, oA B A AT

o

-

o

s

:[L

G 7 13(1): 1-24.

78 oo hboliA] B4 1: 9

1

Q'
] 30(4): 49-54.

=4

A

)= 27(1): 785-788.

oY,
9/

=

b ofsiEel

pil

— 270 —

} o}sheg)

o

I
79/

I IERAIE: S iy EARt

of Al 2013, M7} 7@

SR H 74 13-18.

3]7]. 2004.

> HH[EEH=TE 16(1): 101-110.

=

gl

]

I AWAEARE FA w2 Bl 2 2ATEAA

oA A5
al. 2007. “AEA|

3
=2

[e]

H
B

g

.

T Hekd5e

H

Eat

5

3]7]. 2004. «
7} AE e Yol ]

Jol.» &u]grshe R 7] 16(5): 459-466.

=5 17(8): 722-728.
e-$-. 2013. «
‘o]

A+ - AAA
TR S ouA] anE Y

.35
o

P
v

_=

d

A
H 3

tls

3
-

BL
(5]

)
4
=
. }_%/\5] .
5
=
Z
|

|

» 4]
zt

]

[e)
2
=

T

o

.
i

1

o}
AAT4 7] RAFH 14 10-05.
gy

o] 4. 2010.

)
I

o,
o

ul
l
1A



g Ao] 7h7e| HE=E e X0l oxls dT 24

AR A A 2013, 120134 7HA717] BgE PSR nlEle] 2.
AR B3R e 2005, <35 TA AA 2d 379 34 2 AFAY exxd
Yool A3F AT ffF 5515775 21(8): 209-2016.
ZAEL 2000, At FEFE A 27| 2t Wik S| e vl <
A3k A 35385 25(2): 233-240.
A 2013 M| olUA] AmAE o] H9A FAE 7 A, uAAAA
A AR A 1309,
5]-8-. 2015/5/28. “A|tu} ofHErPA T Wl of I3 Q3 o] Fyp A,
AL 2012, TR ARAE B AP S5 oA AnlE B2 Y B4 24
AR A AT 718 FH A 13-12.
A7} 3], 2003, TIEA 7R} R dubabe] o] Al
A dnl-gAb. 2001, TR AL e] U 2 N B 1A
. 2006. TN o] A|quhike] oAk 2 SR B &

Jl

N

- 2008, "kl A] AFE AN A ZEA g7kl @]t oA - 2R|AHA

FHow,.
. 2010, TSR AL B A4 A0 9 AT,
o o3 2. 57 e A B AT - AIdbieE 34

OB FFENY YIS TAPETE 24Q2). 173-185.

Leth-Petersen, S., Togeby, M. 2001. “Demand for space heating in apartment
blocks: Measuring effects of policy measures aiming at reducing energy
consumption.” Energy Economics 23: 387-403.

Rehdanz, K. 2007. “Determinants of residential space heating expenditures in
Germany.” Energy Economics 29: 167-182.

Yoon, T. Y., Ma, Y. S., Rhodes, C. 2015. “Individual heating systems vs.
district heating systems: What will consumers pay for convenience?” Energy

Policy 86: 73-81.

— 271 —



HHXIEHAT @ H14E 2=

Analysis of the effects of heating systems on
LGSR EE  household heating costs: Gas-boiler heating
systems vs. district heating systems

Taeyeon Yoon" and Jaeseong Kang™

These days, more private sector and customer-based heating
markets are emerging. The competition for customers between
Gas-boiler Heating systems (GH) and District Heating systems
(DH) is getting fierce. In order to analyze the effects of heating
system choice on household heating expenses, we conducted a
survey of household heating expenses and behaviors for 200 GH
households and 200 DH households who adjoin each other.
Given identical heating conditions, heating systems had little
effect on surveyed households’ heating bills. DH was estimated
to be cheaper by 7 percent, but GH households took 4 percent
off their bills with more active saving behaviors, so the effective
cost difference between the two types of heating systems was
only 3 percent. Using heat-insulating products or wearing long
underwear were evaluated to be much more effective for
trimming heating bills than switching to DH would be. These two
heating system businesses should be more interested in and do
more research on household heating behaviors, rather than to
keep spending resources debating the economic feasibility of
either system. From the government’s standpoint, more effective
energy conservation can be achieved by improving household
heating behaviors through public promotions or campaigns.

Key Words : heating systems, heating costs, household micro-data

* Associate Research Fellow, Korea Energy Economics Institute (main and
corresponding author). taeyeon.yoon@keei.re.kr
+x Senior Research Fellow, Korea Energy Economics Institute. jskang@keei.re.kr
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