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Abstract

Purpose - This study analyzed the decoupling phenomenon between energy consumption and
economic growth in Korea from 1990 to 2021. The main purpose of this study is to suggest policy
implications for achieving a low-carbon society and decoupling that Korea must move forward in
the face of the climate change crisis.

Design/methodology/approach - This study investigated the relationship between energy consumption
and economic growth by energy source and sector using the energy-EKC (EEKC) hypothesis which
included the energy consumption on the traditional Environmental Kuznets Curve (EKC), and the
impulse response function (IRF) model based on Bayesian vector auto-regression (BVAR).
Findings - During the analysis period, the trend of decoupling of energy consumption and economic
growth in Korea is confirmed starting from 1996. However, the decoupling tendency appeared
differently depending on the differences in energy consumption by sources and fields. The results of
the IRF model using data on energy consumption by source showed that the impact of GDP and
renewable energy consumption resulted in an increase in energy consumption of bio and waste, but
a decrease in energy consumption by sources, and the impact of trade dependence was found to
increase the consumption of petroleum products.

Research implications or Originality - According to the main results, efficient distribution by existing
energy source is required through expansion of development of not only renewable energy but also
alternative energy. Additionally, in order to increase the effectiveness of existing energy policies to
achieve carbon neutrality, more detailed strategies by source and sector of energy consumption are
needed.
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1. A&

2019 oA A AxLol w2 Fh=ro] HFolUA] 2ulEe 20179 715 Al S AlAl 15
oF 4.9%)°l sFsltH 1 5 A Luls 8A(H Al viFe oF 2.7%)E 7ISstar gla, Ad 304
&% =W olF A vl oF 3uf o) SUFsHSATE. HEdE A oluA] el s o A (M ekt A
S7F AR HlEE oF 80%7F HM, 2te] o] HFUA M| HlE2 o 62%2 7P E WF
2A g, 53] Ak FEelM B He 2A7kAE AA Sl 247 s wlEFY oF 87T%E, —%Qﬂi
WEFS AEatet A FEY duA &HE Sole Fitol 8% olf® IAHIL (s
-A87], 2023). B2 20200 A% Z24192] oJsko g2 2020 ~2022d =] oyl A] A7} Tha
ﬂiﬁ}?\‘%l“} 2022 Bb71RE AAZEe] BAH o AT HUA oduA] 2H7F S7HE AR o

FEellA 2021 A7 FAA 7L AR EEA SR S AAA dUA] B
]L17\]9]r 2o Agkh A Alzgle g dgko] 9 glom, o]d we}t SEvtels 247k~
4 4% ﬂ(decouphng)g A F deTte tigk #alo] wolA AL Qlth(o)dE
oA GExsrt 18 F21 27t Jon, FAHo R 7|$Hs) g 4 EP_/,:%%“E_’_,
gk ﬂéﬂ ] 174 o ]% Z=ol& FAll ﬁzﬂ*é Fg gAstE e =go] 8 Fo|v}, v, wvpdE
gy xste] Awr) vkl vehtaL sled, IF 3‘—5‘}@( 019)¢] A7l w2 1991 o] F H]=,
5Y T2 gExste Aol vehtal A, 735 dsxsle] Aol e ethal 2438}
ot 53] A& 200097 g5zt 47‘ 1 glen, O]'E by Fe B89 9 Agka He
A 5 AFHQ A v Tha 9 [ o] HERS FX8 AdE Hypkal gt} =k =
5802 Axde e AL AAY YA BHFe Bl SexstE R 4 Aok EEA
A, S-uete] A9 o R] tha] AkJe] H]Fo] of3] Eal Aukk oA Y Hgo] Ak3|H o
7ol "4’5\— Alzke] B aslthes A7l Wol, 24712 & Al AAAY o] FHat]
dEthe A= AHFHTT, 2022).
w715 ds) of-g g BAFHS A8 flE olUA AHlE Fol= Ao o] ofd
, A= %%Z:ﬁr% dafiof 87 9 ouR] §17] AFEellA A&THEs wdo] Thest s
AR 37 e] GFzstel gt wAH a9} olufA] thaH] 4bgdo] oA
A3l Y= T oA B AT sk A Av|e} AAGG T gexs)
Yol EASt=A] tigh 415 A3t drt. 53] oA Aol BAEA 1he] @sxs)t dxddl tis)
olA] 4n]7} v E oy #]-8-7F =4 = (Energy-Environmental Kuznets Curve: EEKC) 7} of] o+
AA BAGe - oA Avle] HElE BA AL, B AT A% 5 xs) AFE
o]gaA AAEG, AR &n], AAA A, FGo] BAE Wo| At HE 27 3] F (Bayesian Vector
Auto-Regression: BVAR)ol| 71 z8|A] FA9H3-&<=(Impulse Response Function: IRF) &8-S oy A]
A oA An| FopHF AlEsE|A] 2413kt
T8 HAEO 2+ EEKC Mol 2A3NA BAGH U] v 98 # FEEE o U 9] dA7}
A=, gdaydes 7Rk g5 23t @] UeideS o 4 ok =3 GDP, “ﬂ’%’ﬂ‘#ﬂ
A, FAo)Er ] ZAL F(+)9] g 7HAH oA Av|Fe] J
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I, Asjal+

2271 vl & A x| tigh =ot Y 5 ARFelA 1990 o] F WA AFE 1
ek, olE b T2 Wl ¢ odUA] 58 St wet BA FE st BAl 247k wlEaol
7 E AAgFelEte ge st 243 FHATHIF S - 23k, 2019).

AEZ o7 L7t~ wiEwt AAAFTe] #AS Shui and Lam(2004) BE7M, A7, vj=w)
M, SRR YoM Argslgnh, HEVMEL A wE olUA] 44| FU1E 27k wlE
o] Z7 == AL nisiH, AA7Mde BE/PATE BHR ouA] 44| Sl wleh 227k wlj& o]
Z7VEE Al BAge] DS onfsitt, gk g JPd2 ouA] A 7 3 AR HiES
2 AART MR dE T vhe PRl HAS 2o 9o, THIMEE o5 AL A
e=ths 7Mdolt), A el Karanfil(2008)2 &40 AR 2k5e] 54(EA7I7E, 259 57, dUA
Mo F57, 2E 2R B, AT 2 AAdAe] Ax o] & &P Irbe] Akl Fxo] W3l
Swo webd duA 2ujel AAdEIe] AV e A9E BY F Jdota FAs.

A oUR| 4] Wslel] ;b2 247129 ulE Wyl AAEG v Jie thdEiA vErE
T om, o9} IAHE HAPAFE th5H 2ot B4 - AAH(2003)-2 1970~20009 k2] oA
av)e} Ad A5 AAd e AAA AAES THA ANUA Lnjef AF A5 Rk 1HAA
st S0l A" &5 S7he dUA| &uE STMAFIRINE, 2 2Ho] BlmE MA3] o]Fo] T
Zdzsnh, whE oy A 4] S il Ad AL dAHo g Fret & s, ol A
Fo] olUA] 2H|E F7IA7IV $718E olUA] AvlE ohA] A e aglom 2Hg3t RAog B
=

oUA] &M E ©e3] A oA Av|Z shgslA] ¢ vz 4 9 A ERo e EMT

F AZEHATH ¢lE o] 7ol - o] dF(2017)2 19714d~20109 &h=ro] CO2 vlEH, olUA] 4],
A v 9 AAGH 2he] FEA A AE BAstgen, Ao s AAdAT CO2 wlEH
o Ut ] #AI7F 4 =o] EKC 71 o] =R ouA] An|(E2 78 &H))dA] CO2 W&oz
A BAZE AYeE Azt w=a vhd - 112174(2013)2 19921 d~2012'd B8 dh=o] B
NUA| 2818, 54, 7H4 2 4y F)9 BASZ e #AE HE 22 (Vector Error
Correction Model: VECM)& o]-&3A] 213} #AS FAeIg o, A8 REo = BEE, 714
9 49 FEolxE Fmdypdo] AYsAANt 48 FRolMe 4grido] AREE BaiA] kdER
olU=] &n|e} AAG e A= th2A vehdtia 733815t olek fARHAl o]&7d 9](2019)F 1997
W@~20183 3H=22] ¥ dlo]EHE o] & i oUR] Lnjet A BA BAjslgon, oA
W71d - AX17(2013) 9] Aol gl A 2 £ Rl A, T8 FaY A M, 71
2 3] BE] A A Ao Wl uie} o2 el 53 7S whaA] etk 389
ok kA ANE oA Aol AAEAGe] oA ¢E E 2gE Rl e B4 olefdz 54
2ol A o] oux] 2nle} AAAge] BAE dFE AFE k. oS o] Hu et al (2015)&
1980W1~2010d S 3771 A= Foke] oAUA| avleh AA/3de] #A £489eH, S5 A=Y
wofe] oUA] AH|e FrE AT Hoke] FUPHA AeS HAKAN, dr)H ez AAIY ] e
NUA] &nle] #AE AFHA S AU

o)) ogA| AH|e} AAAZY BA BA 9o o]5e] dExsle 3k ATE v ALHAT
A - 28}31(2018)2 1965K1~2011 5470 =7}e] oA &u|} AAAAZe] eEzsls 2ukF Wk
(wavelet transformation)®] 7|H-& ]34 43850, olUA-3ge] H - Faf #AV} TAHR
FroslA] ghobA] oUR|-A7 BAle @zl A2 dAE 5 glvka Fxslas] AekiAbg]Re] o]
< A% A AF =e Axshlrh. =3 A - A=(2021)2 19903~2018d o] Ak

A7k vl & A RophRe @zt d48 B89, CO2 vlEd A8 7] 53]

] 4
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49 9 FEAM 2 R B CO2 MBI AT Fxsh kol e e B,
22l YR LU0 19809-20140 63 71 BoR AA 4t Al Aol
G5z dae BHG0H, OBCD 27} @ 145 wv)e] 49 4447 davde) a5zl

20004 o 4RO, H/ B4l deh et AL dotha s, 59 Az
o) seobes skl Aol 82102 48 URl LA R AR v1ge)

>
_}1_,
2
)
\
=
i

0’6 X T=
F7he SEzsE 15A7)E 2o Aesslen, A% a5 Sl det dEzshe Frlet)
Dadi= o UAdel dEe moltky 243t

e

s 2 A7 AF7HA AFE ouA 2rjek AAE e WAE IS ATE V1RR e 2ol

ApdskE Alwshirt, A o] A ATl CO2 wiEd=t A WS dSshe

FE O|FAN, o= &AL -] A oA avle] T2 MEE B

sidsof sh= Al whgshA] ek Sl An(FE=E, 2021), £ ATelM= olE

EEKC 7pd3} &ax3t A58 53 U] 2uleh FAd73 <] Al 243 3ld. 24, odiuA 44
AAA 2vFS AlZstsiM el TAR #AVE JHE 73 BVAR 28& F3f IRF

i‘l

ME AlESiT. o= tiEe] A Aol FiE Ao AAE WEE Alele] FHEo] =)
3he AS Sal4 VECMS F2 ALg-313ARE, BVARS #<Re] njokbg A 2 % Aro] ZABH= 13 o)A
o] &

Ahel Qe A ol Wl Fuol Wabh gt PUE ASASih, Aoz oIF B3 el
oA sk AA o] SBzst ol that 4F L olsh HHY FAH ANE Awg o] ojojeta
@ 5 ot

1) EEKC 7Hd0i| 275t 2

A0 B ATM e oUA] 2ok AARTe] #AE dEH R Bol AREAL 3= EKC 7l

ZAS BEL o]_FA o5 FAE BAsFYT). Luzzati and Orsini(2009)= A& Q1 EKC7} o
247} whd ¥ EEKC 238 o33 o] FA43t9itt,

EC, = f(GDP, |GDP,J")

3 GDPE et} 3] Luzzati and Orsini (2009)&=
EKC B3o|A olyA] &nulE J—E%HO]: e O]-rc’r 1) dUA &Hle A -2 Hoz A6 3¢S
X 8Rlo B =R A7} §laL, 2) AAF &S 3] Y3l Al digk 7S sh=T o9} 22
FA A WAE= Aol oYX /\H]E]-L e AQse, =3 Wu et al. (2018)& CO2 wi&H2}
AR GEexsl A3 s AT Al UA] anlEFe] Hde] 38 89 F hud-g =31

o]7]14 EC= ol|A] 2%, GDP= L

oft

=

3, B3k ghme] g BAYE e Felehs Be] AAEhs HlE 3 ge] Fad A4S washy]
S £ 7= v 2o] EKC 23S A7kt
EC, = ay+a,In(GDP,) +a,[In (GDP,)]’ + a,ln (REC,) + a,In (TD,) + p1, (1)
2(DellA RECE AAZANAA] 20, TDE FoEng vetdrh, 53] 2 dAForae v
ZHIRHEC) 9] WS U] AR (HFANUA An]=, SR, 7k MR, Hfr l M|, ol &

T

pS|
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2 l7)% 2, 7] Aele) 2 RREOY SR 2 A, e
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AFASA AR Azl oJstd 2018 7| gh=o] ouA] d HF oA &Hl= AH(50,2%),
2(19.4%), F47(12%), LNG(11.4%), FAe(1.9%), 7TEH5.1%) 2 ] slon, 78 HF
ollu#] Z:Hl= 4F4(61.4%), 5(18.5%), 7178 3 244(17.8%), 5 % 7IeH2.4%) 2 ERFHch, 2=
B A7l A A g Rl oy x| anfFe] AlZst e 2xle - 5213(2005)9] A7l
A28k npe} o], gh=e] oy A] M| Fa= duA] 4 9 Ade F4% WslkE Fel 9] oA
2% wsle dEle] U 2 AR tEA Jelda JSE vhge Aol

2) BVAR &Y

oJulz] o 7 WE2}7] 3] 9] (Vector Auto-Regressive: VAR) R&8-2 ZA|o]&o] glo] A& oz W4
o] #AE AT AF wol ARgEe o, vl AAE AmE BHY Wl f8sith. 4wy
VAR(p) B&¥& v 2t

Vi=a Y T+t ¥ +e 2

£, i

2(2)eM Y& F&5HF, t5 AR pE HA ARE vEebdt), SEARE VAR 239 - AgkE d|olE
o vla] AlEsorete debdlel(parameter)7} B-g - 4 A Az do] BojAE EAIH ] Y2
o, g AAlE A=t 28k S A AR sk VARS 9% 3¢ shEbEt Sk
@Go] AeHAHA - A3, 2014; FALY - 01714, 2020). o1 A7) s VAR 3ol Fejd Al
g gl tidk AlkS Tl A AFE o83 43 BVAR Z¥E o|&3l3i).
BVAR R¥L2 A% fx9} vloJEe] S35 oA A2 £25 o|83|A gdetdets 43t
R 23¢] A2 dubzlo 2 ALR-EHE Litterman(1986)¢] Minnesota priorE #-8-8f¢] £ o]
FYEJT, 53] AlAIGe] w@ele FHE B3 FHERAY AHstHe Hye £ 9& uerh
ATE F48 5 I o] BVARY olth(o] g4, 2019). £ Aol AREEE BVAR BE2 2](2)0]
71z A HHHT AFAA NN GExstE Eelstr] A tha 2ol R¥S AFAsrt
DI =b,+b,In(GDP,_,

EC, =cy+ecyln (GDP

t—p

) +by Dn(RECt*p) +bt31n(TDt*p) +0,

)+ eplin(REC,_,) +culn (TD,_,) +6, 3)

21(3)elA DI @&zx3tE Ueille A, ECE oAl &85 YehdH dux] i 2 B2
oA AH|FFe EshslH, p= BVAR REFoA 9 A AAE ou]stal B AFo|r= Schwarz
Information Criteria(SIC)9] 7]l whe} Alx7} M€= Q). 12]a IRF 2¥E& 2(3)0] H&3)x 54
AAEG Bigre] ZZFo] W AL T2 AJAY Wl xS AN od vk Ho|=xE F11Er)
E3] U] Anje} AT SEst dads delstr] Slal AR, AAUA] kv, FoolEn
o] FZo wE oA Au|Ee] WhE-S BVAR B¥-S FdM B4}

3) E3X8} X

B AFeMe 7P el @Exst AR J8Ha )= OECD(2002)8] @523} Ble-S ol &3t
o, TAA 4 B = 2.

o
0

(EP/DF),—(EP/DF),,
D == (EF/DP),, v

&

DIe U719 @5zst A5, (EP/DF)= t719 247t~ wiZ=(EP)T 22 GDPe H|E,
(EP/DF),= 71%d%9] 247t~ wj&%s 44 GDPY H&S Jehict, E3] L7t~ vk}
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A% GDPe] Hl&2 2o =(carbon intensity)E o|vlshn], el AihS 918 wiE == CO2&
uehdith, =3 gaglofer) sk A9 2Exste] vlE ghe do Fxe yehlr) As A4
o, dExste] Blgo] k)9 #s 7 B¢ ekt i dExst
= W et A7t FH)e| e TN St A 247k
HEFhs gexst Jevt 713e € 5 g 25 B d7elde 19908S Vedes A4,
247k W& A GDPO B &S gl @At xe] A8 5 Enerdata(MANUA B 7|5
A-2023d Azh) A StEate] esxste] AFE AlNte

7R

2. BHAE

(Table 1) £ 7oA AHEE AAE A5 9] 7|25 A%S RoFEr). AH7Ese Agd 712384
1990 ~2021d & B4 71k 2 AAgstlon, FHUTE AREE AdUA &HF #d Waee oduXA
A g ol ouA] ALu|Fo R 47 AlRslele] BT, oA W AHRE F7t U A S
Z3A) 28 (Korea Energy Statistical Information System: KESIS)9] o|UAZA QAR S T AA|= 1L
UE duA 9 BR/E AFEEoH, FAIH R HF A A&HH(TEC, 1,000 toe), A&k An|
(COAL, 1,000 toe), 7F2 Z=H]ZH(GAS, 1,000 toe), A-5A1E 2H|ZH(PET, 1,000 toe), vlo]S 2 #H|7]&
Z=H]2E(BIO, 1,000 toe), H7] Z&HZ(ELEC, 1,000 toe) o2 Urlth, £k Hopd oux] AHHE
KESISO| oA AARS] ArE &84 2y F& &M[RHIND, 1,000 toe), F% F& LH|F
(TRANS, 1,000 toe), 7} F& 2H|ZHRESID, 1,000 toe), 44 @ &3 F& 2H|ZHCP, 1,000 toe)=
eodnh, TJela 2 AFoa AgE Aiuwss dold GDP(GDP, US dollar/capita)= OECD, 214
Ao A] ZBEREC, 1,000 toe)= AUAGAIR(RE, F-H]E%(TD, %)= =28 AR AsE
747k AHg-3Fit,

Table 1. Data Descriptive (1990~2021)

Variable Mean Std. dev. Min Max
TEC 158762.5 42066.5 71149.9 215796.8
COAL 262971 6067.8 19415.2 35814.5
GAS 16147.1 8511.9 1016.4 26012.8
PET 84151.8 14251.7 41592 103309.8

BIO 2552.1 2155.4 53 6397.1
ELEC 28005.2 12319.1 7996.7 44808.7
IND 93303.8 28625.6 36798.6 133031.8
TRANS 27967.6 6837.7 12140.6 37193.9
RESID 16969.7 44231 9234.9 22939.9
CP 20521.2 3205.8 10948.1 24890.3
GDP 26159.8 11700.49 8355.3 47068.2

REC 4306.7 2990.6 618 10316

TD 741 17.6 48.4 109.6

= =9 A 2Hle}k B Dexstel ek £4oln, o]59 A
23 de AmE (Fig. o] A o, (Fig. 1)& 1990 A7E 10022
IAAYE 73F 1990d~2021d HF oA AnFHTEC)T LI GDP(GDP)9] FA1E B olErt. 1990
ksl T

S

i

fll

ECo} GDPe] #7l= Fx38te] AFS Bilo, 19989 o]F TECSH GDPe H(gap)o]
daF AR Jlo] GExste] BFe Hole Ze® Yyt kARt Wu et al. (2018)2 CO2 &g}



Al dExst A& 1) ouA svlek BAYF
A 8 g)loletar FzetiM, 2 e dEd W&
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Fig. 1. The Simple Relationship between Energy Consumption, and Economic Growth
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1. W] A As 2%
TFAF 0l AFEAM ] ARE 275H7] Ao, B ATollM AREE HEE 2] eFA(stationarity)-S &2l
7] 93k el (unit root) AAT AH T BAY AP oB= elsly] Ys AR

(cointegration) AL F33FJet. (Table 2)= ADF(Augmented Dickey-Fuller)2} PP

(Phillips-Perron) @] A (trend)$} <= (constant)7} E3HE w92 AA o AFE HoEFt), RE Wy
o] FEHS(level variable)olME THelZo] EAT e AFIMAS 71248 A] Eahlont, AHEme
(difference variable)= 10%9] f-o] FFEAA BF AF/MES 714804 EAS AAELS &
ek, &3 (Table 3) 2 Johansend] F&E A4 AAZ HolFy glon FHE AA7} glvtele

3 , ol HAxd
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AApe AU sulge s s Qs BB BE A48 glor
Vgl BAR WA S8 FAY Y0 AT AT AR AAD 2
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Table 2. Unit Root Test Results

Variable ADF Phillips-Perron Test
Level variable Difference variable Level variable Difference variable

DI -1.90 (0.65) -4.14 (0.00) -2.21 (0.48) -4.05 (0.00)
InTEC -2.30 (0.16) -3.01 (0.03) -2.28 (0.15) -4.33 (0.00)
InCOAL -0.76 (0.82) -5.63 (0.00) -0.67 (0.85) -5.68 (0.00)
InGAS -2.15 (0.22) -2.75 (0.06) -0.71 (0.71) -2.91 (0.04)
InPET -1.51 (0.99) -4.28 (0.00) -2.20 (0.47) -4.24 (0.00)
InBIO -2.19 (0.21) -5.59 (0.00) -2.36 (0.18) -5.59 (0.00)
InELEC -1.26 (0.64) -3.17 (0.02) -1.31 (0.62) -4.48 (0.00)
ININD -1.94 (0.31) -4.83 (0.00) -2.17 (0.21) -4.77 (0.00)
INTRANS -2.31 (0.16) -5.42 (0.00) -2.56 (0.11) -5.42 (0.00)
InRESID -0.54 (0.88) -4.73 (0.00) -0.56 (0.87) -4.70 (0.00)
InCP -2.46 (0.12) -5.42 (0.00) -1.33 (0.64) -5.43 )0.00)
InGDP -1.66 (0.76) -5.91 (0.00) -1.59 (0.79) -6.19 (0.00)
InREC -1.34 (0.87) -8.63 (0.00) -1.14 (0.92) -8.62 (0.00)
InTD -1.63 (0.77) -5.62 (0.00) -1.69 (0.75) -5.64 (0.00)

Note: p-value in parentheses

Table 3. Johansen tests for cointegration

Dependent Variable Rank LL Eigenvalue Trace Statistic Critical Value 5%

DI 2 195.15 0.48 15.27" 15.41
InCOAL 1 169.30 0.67 2733 29.68
InGAS 1 191.83 0.59 2776 29.68
InPET 2 214.14 0.50 11.44° 15.41
InBIO 2 118.13 0.44 13.38" 15.41
InELEC 1 222.11 0.58 25.89 29.68
InIND 2 216.20 0.55 13.38" 15.41
INTRANS 1 194.38 0.53 24.59" 29.68
InRESID 1 190.83 0.59 2612 29.68
InCP 1 188.82 0.55 2917 29.68

Note: * selected rank

2. EEKC 73 AS A3

(Table 4) = o] €9 EEKC 7} 2ol 278 A Aas HolEth. GDP= ()| &<
7FAAL GDP AlF2 59 g 2te foleh 23E 247t BolFu, o|& GDPS oA ¥ o=
2] o UAY B dehdck, AAgeluA] 21 ZHREC)S] F7He BE ouA] 98 2u3s
DN ZA G, 24 AE 28ZPET)S A9 Eﬂ—’%"ﬂ/ﬂ EARo 7 §ol5tx] ekopr} Wik mojoEn
(TD)e] F7h= A/ 2M[FH(COAL), A7k 2H[FH(GAS), 77] &H=H(ELEC) S| ZHAaE 7 gt
A, AA A vt RE ouA] sue Frleltr) rasks FHE Hlow, ol U] &Hld
<718 EEKC 7Pdo] AyeS & 4 vk, 28 AU A e Ll Af AF LHFPEDS
ZeAed RE ouA 9 2ulFe FaTIAE Fekglon, woe) uFe] goldsrE A,
A AFE 9 A7) 2vgel MRS BT olE Ba AAAIIA 2vlet Fele) wahs o]
zv|Fe] EFel uleh g JFe FE Ao vehdt
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Table 4. EEKC Hypothesis Results by Energy Source

Dependent Variable

Variable

TEC COAL GAS PET BIO ELEC

nGDP 4352 -6.190 2777 7343 62.592 4759
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

InGDP2 -0.173 0.335 -1.311 0318 -3.071 -0.194
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

IREC -0.179 -0.141 -0.026 -0317 1522 0.047
(0.00) (0.23) (0.80) (0.00) (0.15) 0.21)

7D -0.021 0387 0039 -0292 0.047 0202
(0.65) (0.00) (0.67) (0.00) (0.95) (0.00)
Constant -12.705 37.852 -13.921 -26.442 -32.374 -19.244
onsta (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
R-square 0.73 0.71 0.74 0.75 0.72 0.78
F 604.55 69.61 1375.69 116,30 90.53 498.31

Note: p-value in parentheses

(Table 5)+= olUA] &nje] B2 EEKC 7Hd Rgdl 278 A5 das Holgrh, B oy~
ZeHle] B8 GDPo} GDP AlF2 F(+)3 ()2 474 fFoldt g 7HAe AR Yehsten,
ARG AAA] =HFHREC) $7H B F2olA dluA] L] s 7S}, sk 7o $7F
= FF o] SHRH(TRANS)RE SAH o2 FoJsh S7kA17]e AR yeht o]& F3l <A
Zml o] g EEKC 742 GDPo} ol || anjoke] o Uz el dA7} st e, A= el
2HIFHREC) 7k 2 ol oluA] &8s A ZY. =3 799 S7he 55 Fie ouA

ZHlEE ST A9E 2o

Table 5. EKC Hypothesis Results by Sector

Dependent Variable

Variable
IND TRANS RESID CP
InGDP 3.746 (0.00) 7.267 (0.00) 2.232 (0.07) 5.831 (0.00)
InGDP2 -0.135 (0.00) -0.315 (0.00) -0.135 (0.03) -0.231 (0.00)
InREC -0.228 (0.00) -0.192 (0.00) 0.578 (0.00) -0.524 (0.00)
InTD 0.066 (0.34) 0.281 (0.00) 0.045 (0.67) -0.123 (0.21)
Constant -10.955 (0.00) -28.115 (0.00) -3.830 (0.52) -20.600 (0.00)
R-square 0.72 0.81 0.75 0.72
F 384.72 381.70 113.69 48.20

Note: p-value in parentheses

3. @Fxst AT o83 IRF A 23}

(Fig. 2% AN ol g8l daglobzo] 7123 GE52s A5e] 1008-202149 FA1E HelFx
Stk 19909~1995 ol BE28} 2|57} 12 R SOl gk A olUA Zlsh AR B2
5 A% wolm AN, 19964 o) F SES A5t (e %2 T AGHom Sk FAE
wolxm glo] oluix Awlsh AA ] SEas AL HAT & ek
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Fig. 2. Trend of Decoupling Index by Carbon Intensity
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Fig. 3. IRF Result by BVAR of Decoupling Index
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Fig. 4. IRF Result by BVAR of Energy Sources
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Fig. 5. IRF Result by BVAR of Sector
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