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g¥lol e AR olgatt Mus Aund FPPAL AL, Wang,
Carrolland, and Lin(2005)2 #:AH&EHES 7k FE2 A FAW2 S Achstad
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Fejolth Ve 29ME S7HE, xiee 271 AR 44 U9 CO; mi&%
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Al AFEA med] (16)015} Brock and Taylor(ZOlO 7} A A3+ Green Solow
o v} U}ﬂﬂ'x]i Solow-Swan(1965)2] Al AEHe] AL E PYAAAH S
Ramsey) 2@l &4 S AAsle R¥S F+53)

S I 1
Tk
o
_?L
A

GZi=arta:Di=asDi+Bnzy 7+ 71GY e+ valnyi 7+ €5 (16)

1A GZie 34 ed wEe] F7H&olal, D= A 7ok AREe] ¢
2713k, GY = BAREE, 29 yy-re 27 2540l
A5 AFAET o] #AA(PL>0, scale effect) S 71X A
So #A(B<0, defensive effect)Z 7} FHAS el

= 2=
= L =
T 2 HESs FALHE 9 Brock and Taylor(2010)8] FAHWHIY &

AT ool 1l 57HE =, &7, A=Al Ak, =, we ol Ao,
YA, A7tzE, 2gE7h g, EH%)% oo s dded CO, MEF A s
& ARESHATE” CO, & Ames HAlAUA 7 FIEA)N A 27et= Per
capita CO; Emissions by sector(Vol. 2011)o| A4 38} om, AFE A Al
3 CO, MEHS A3, 9% GDP, GDP dlv] FExx]&d v|F, A+
Z7}8 AE+ Heston, Summers, and Aten(2012)2] Penn World Tables(PWT) 7.
1ol A 73tk IEA 9 PWTelA A5 & r7F 753 1971358 20099 744

7) o HAAEL easts el FitE rhsolt, mWebA Green Solow 2@ e] o274 E@A
g BA 2 5 Qu e B4 gabely



248 ZAAN B0 el WA 2 FEAY A

o

R 1) TIEXIE 7| SAHEHNA E=: 1971 ~2009H)

bk W Ao 3+t 94 # 22 F o) %]
GCO COz Z71H&(%) 3.79 3.82 —24.1 35.2
CO. CO,(kg/capita) 3.13 1.99 0.20 11.9
INVT T2} /GDP 31.0 30.4 16.1 53.1
GPOP AT ZE7H8(%) 1.63 1.64 0.0 5.46

GDP 8,659 3,700 375 50,418

GGDP GDPS7H& 4.32 4.70 —15.5 21.6

A}& . Per capita CO, Emissions by sector(Vol. 2011)(International Energy Agency, IEA), Penn
World Tables(PWT) 7.1

2 BT AL ofAol =7 T FE A=t COp viEEol A W
Zetg A e} HT) 28-S A oshd BA A ZUhsb 11 2obE A shE ok

dAse] 712 BAF GE DolA AAF CO, MEFS AWFE 3.79% 2
=789 H A 24% 72AaAstg e A 35% Z7FskgT 99w CO, vl &
o i 3.13kg, FIFE 1.99%kgoZ ey A 11.9kg Wi EH At =7t
7V CO, HlZ ] A7} ags= AL & 5= 9t ExH|LE HiF 31%o0]|
# 2 16%, Al 53% = LEbsith A9l GDP= dv 865922, 9 3,700
2lola H 2 3752, A 50,4182 2 et GDPE/EL HF 4.3%,
A 21.6% = F715190 3 155% L 7433

A Aol st e 9 EFel A e FEAN sk
fa, B A} 2P} e FE Ak T 49Y WESF 8L
QP Aoz vhehgeh SbE QAP MEYT 253e] wANN 3P

wolt Aelg 25 2% QY E ook b A4

2 Model | 24 8! H|2 =X™MZAD}

o dFE) Model T[4 (10))ell & 48 Az} GE el AAHo] 9l
WL EHRY 14 AP CO, MEF FHe F
WES, B ARAZED ATEIEE APWEE

OLS EgolA x7] CO, wiEel FAATHCl 10% FolaolM #olstar
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Hausman AANA A4l 324G 7te] A#AAA 7 v AF/HE S
71273 A Hele] HgE AR E S AHFA Y. Breusch-Pagan LM A Ao A=
717vstel s oAl EAldts Ae®m W Alal, Breusch-

Godfrey HA oAM= #AF7HLS 712406HA] sto] AAIE Aol EA8HA] &=
Aoz eyl Breusch-Pagan Aol 7F7HdS 7]2bsle] o]&qbde] &
Aste Aew Wzt WA Model 12 AP E o] B dxFAH
(Random & vcovHC: whitel)& ARg3te] FH3sth® F443 %7] CO, Hl

¥ PAALET £ F2T HehAAR 943 Rak ok 27 2
A7) WEY F7he FEOE FURL 9 RS BAFAUL T T4
b COn METSl SAGEL, AT FAHE AFE On B
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Tk Avrb T (R 2)9] SEF de uEh vk HES FA o AwE
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zrel w41

{E 2> Model | 2

TR E R LIRS

wowel ) 5 2= el
413
pooling OLS Random & vcovHC edf
—0.005* —0.006
CO, -
(0.093) (0.110)
0.053%** 0.059%**
INVT -
(0.000) (0.000)
—0.692 —0.633
GPOP _
(0.123) (0.212)
7.241%*
(CO2) - -
S (0.013)
(INVT) 3.391°%**
S _ _
(0.000)
2.345**
s(GPOP) - -
(0.015)
1.758**
Jn statistic — —
(0.022)
Adjusted R-Squared 0.031 0.035 0.092
2.23
Hausman test! — -
(0.52)
Breusch-Pagan LM B 104.7%** _
test? (0.00)
Breusch-Godfrey _ 43.72 _
test® (0.24)
118.8%**
Breusch-Pagan test*’ - -
(0.000)

F1 1) INVT(EAAE F48), GPOP(QI 5 7HE).
2) 2% ¢ -ril%% p-valueo]™ ***3= 1%, **= 5%, *= 10%
AARZATN AF7HE 717 Al fixed effect 28 A}

FEAA FolF

3) Hausman test: £, Breusch-Pagan LM

test: AF7H 717 Al FAdde] 435 o]FEAo] FEA|, Breusch-Godfrey test: A7}
A 717 A AAIY A3 (serial correlation)©] A, Breusch-Pagan test: #5714 717

Al o] B2+ (heteroskedasticity) ©] <=4
LA HAC)FHZFo = G35t 7.

4) nonparametricoll 4] edf+= effective degree of freedomo]™ #35 <to] p-—valuet:= 7z} F
Aol Hasle] th3t FolgF9.

5) s( )oll A sl oul= H&3} =22 (smoothing spline) .

g o] 24 LAHC) E= oA AVGE
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AN BeE AAY etge R Yehd A7) oA JH e ® FEshal e Ao
2 JEPGTHEE pooling OLSAIAE %7] W&o FAHAFIE &9 o=
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Ez7F 274842 CO, mlEHo] Z7ksta 3 QA7 Z27e4E COo, HlE
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Ordas Criado et «l.(2011)¢] " @%e] Model I[2] (16)]9] s FA 3 4Axr}
(E 3ol AAE el k. HEEE Model 14S CO, MlEHo 7S £4%
MR T3l 27]1(17]) CO. HH%%E, GDP57HE, GDP ¥ E AWvs=E
ALl WA pooling OLS HEoA] %7] CO, ¥Wl&EHe] FAHAFFEe] 49
Fo=2 10% ol olulolA Tr%m etk A5F7HEe SETE
CO, wWiZEo] F7tetdlar, a5FFe] F7tete A-5ode F4wkel fFo3HA

xate] COp WiE ol F3&e mAA Hepsivt
Hausman A A dWwyel nA@) ko] AaAaA7 gk AF7H S
ToFE 10% ool 71zste] AT RES A= st Breusch-Pagan
LM #AAgelxe AF7MEE 71748t 45 oede] EAste Aoz Wil
3L, Breusch-Godfrey A Ao M+= AF7HEE 7145614 £31e] AAE o] &
AR &= Aoz YEryt). Breusch-Pagan AANA AF7HEE 7174 s1e]
oA ol EAstE Ao WKtk wekA Model I+ L8 &3} o
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CO, wi=Fe] FAAFge]l 10% olelA fFolatdAnt Fo] F3= e
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(E 3) Model 12| 24 LU H|EZ Ty 3|78 A
W ) 5 2= el
2w
pooling OLS Fixed & vcovHC edf
co 0.006 0.040* _
2 (0.244) (0.08)
0.491%%* 0.520%**
GGDP _
(0.000) (0.000)
—0.008 —0.044*
GDP _
(0.139) (0.07)
(COy) B _ 7.682%*
s (0.012)
(GGDP) - - 760
° (0.000)
(GDP) - - 32747
: (0.036)
—0.232%**
Jn statistic - — (0.000)
Adjusted R-Squared 0.105 0.113 0.163
6.47*
Hausman test! - -
(0.09)
Breusch-Pagan LM B 82.28** _
test? (0.01)
Breusch-Godfrey B 38.13 _
test® (0.46)
133.99%**
Breusch-Pagan test*’ - -
(0.000)

1 1) GGDP(GDP %7}€), GDP(GDP, 2005\ £W712 7]&).
2) *HE 1%, = 5%, *E 10% FdA FoE
3) Hausman test: AAZAI} A7 712 A] fixed effect &8 A}-&, Breusch-Pagan LM
test: 5712 712 Al Aol A s o]E A o] £, Breusch-Godfrey test: 75714
712t Al A AIE ZdFe] &4, Breusch-Pagan test: #AF7Hd 717 A] o] &Aool EA4).
4) E3F eto] FAEL A FolFF(p-value)S YUENIL i o] EAF AX(HC) T
o] Al A7) A AX(HAC)FAH 2 Tt F.

& Ordis Criado et al.(2011)7} AAISH edu& F7FES oA,y &
A7F A etth= ol & I (defensive effect) 7} YEFUEA] 29kt @ A5 7HE 0|

A& = 4o AAE 7T E 2 & (scale effect) = YEFTH =
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(19 59 At 272 CO, WiE= S7H&% CO, Wi o] A =E U
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[Abstract]

Nonlinearity and Stochastic Convergence Test between
Economic Growth and Environmental Pollution

Ji Uk Kim*

This paper examines the existence of stochastic convergence and nonlinearity of
carbon dioxide emissions in 11 Asian countries over the period 1971~2009 using
Green Solow model of Brock and Taylor(2010). For this purpose, we conduct the
parametric panel and nonparametric panel regression analysis. From nonparametric
estimation with higher model explanation we find that relationship between carbon
dioxide emissions and economic growth are nonlinear and has adverse U shape. This
finding supports the environmental Kuznets curve hypothesis and is consistent with
the proposition 1 of Brock and Taylor(2010). Nonparametric estimation analysis with
Ordas Criado et al.(2011) model, however, do not provide the strong evidence
supporting the stochastic convergence where the results accept the scale effect and

reject the defensive effect.
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