ipu—gl 'EHEEA,) H273 H3S 2019. 9: 21-50

DOI http://dx.doi.org/10.15301/jepa.2019.27.3.21
ISSN 1598-835X

ol XIHEXI 24712 HISEO 0X|= S
STRELEE T

The Effect of Foreign Direct Investment on Greenhouse Gas Emissions:
Focusing on Domestic Manufacturing

2zl

Suyi Kim

Q0oF 2 ti7t= I MZARIQ 247IA HIE, Mt SHRIZIHEXIRLS| S HAHAE I'E VECM(Panel
Vector Error Correction Model)2 0123510 1991HEE 2015EIX| 2A6IFCE E5| oHQXIHEAE
ZUM SHRAZ REE= SHRIZIEEXoutward FDI)2 SHRI0IAM ZLHZ QUE= Q=QIXIFHEX
(inward FDI)Z 725101 2MGIULE RATIA HIE, M4 SHRIXIHERL, Q= QIEIHEX} 70 SHE 2A|
£ &oI5I2ICt. FMOLS(Fully Modified Ordinary Least Squares)S £5t B2 2AM0f QJ51H, Z7|H
o2& HAXFEXIR A=QNETHEIT SII+E RATIA HIESHS 77 |= A2= LIEIRLE Ol
HZEY F20M LE|L2t7F QEETXZLE|D QUKD IF0|H= 2BSH=0| HX|= 21 U= RE 9
OI3HC}. VECM 13K Q1A M0 oloHH SHRIZIHEX 22 QZFQURIHEXIM 247IA tiER
O 7| 3K QIatA= Ql= Ao SQIL|AUCE HI|NMO 2 SHXIFEXIL! A=FARXTEXS| STt =2
AUIA HIES RUSHK|= 4=Chs RS2 Ql0SiTt, 02{8 FH7| 2MANe| X0|= FALEE Mol 24
TIAHIES T FAKOI HSL0| M2t KA BE2| 2M7IA HSEH0| 0|X[= F0| HatX|7| =0
Ct M2t &7 |MOZ HZR FE22 2AUTIA UES oM A=QURHEX RRIA| 2HTIAKHHE A
[XAIE {Ier HAMEOI ZE7H TSI,

SHAIZEXH|Of: GHRIZIFMEXL, MEY, VECM, 13X Q1urtA|, FMOLS

Abstract: This study was an examination of the the causal relationships among GHG
emissions, production, and foreign direct investment (FDI) in domestic manufacturing in
Korea from 1991 to 2015 using a VECM. We analyzed FDI as outward flowing from Korea
and inward flowing into Korea, and we confirmed a cointegration relationship between
variables. Long-run elasticity analysis through fully modified ordinary least squares showed
that GHG emissions increased as both inward and outward FDI increased. This means that
Korea was a pollution haven in the manufacturing not a pollution donor to other countries.
The VECM Granger causality analysis revealed that there was no short-run Granger
causality from outward or inward FDI to GHG emissions, which indicates that neither inward
nor outward FDI caused GHG emissions in the short-run. The difference between the
short- and long-run results is that the impact of FDI on GHG emissions depends on the
emissions intensity of the industry being invested in. Therefore, to reduce long-run GHG
emissions in the manufacturing sector, it is necessary to encourage investments in
low-emissions industries when attracting FDI.

Key Words: FDI, Manufacturing Industry, VECM, Granger Causal Relationship, FMOLS
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. M2
A AAFCR 2A7IA BiEF J7F A7 ALEL A AT 2
Slo] w2 o4 7|3 Hajrt EAkET Qo F71EQ1 &Y §lol=
21009714 AANA Hat7122 3.5°C 45T 222 [PCCQ014)= AT

Skal Qltt. ofof wet 417154 A] ntZ I3k AAfe] AT EGleH, &
k= 2030W 0] BAUBusiness as Usua)thH] 37%S A=357]12 A
ARglof| IHESHRITE o]of wet S-uehE 20159 HiEdARAEE
AAS 2= & BT Fwolld 247IA A5 s =gstal A

ZATIA 45 AFo] EAA O R o|YPHH Zha 24V THEY
Foll gt #4171 B 3k ZiolH, olof whE Abdo] =7kt AjEi | 7F
ojFold Ao = o FHrt et AL A Z O] o 22 HFAKForeign
Direct Investment; FDI)7} o]0 7}Hs/do] 9loH, ol Zr=o] A
AT AT AA = =7 A FFE HAA Hotk

T8y QA G TAR QIS ARAA A = S EE Aot FAY
ZATIA HiEo] FFE plE ALoR HRl & ofd A A E
A7F et BH o@ AL S AHEATE BB A F5t] wiZol
o S AHEATE 2ATEA SV TP L7|E She dE0] e Wi

A L AT 9l7] Wl E3] 87, A48t 5 oy A|chay
U8 EYEL U ALYE SIS NS YA SURAS
A3 ek Sette] A9 2017 27 LAAA AMER BIA S o
Sl 20159 AR ofuilelAd] Sl SATLA WSS A A
Aol Sftt AV WEel 3Dl it el ) AL
gitoz el hEAe] ne LastA WaE Helsls AL AAsie}
7SHsh e AAS theshs AgolA FRIATL T & AUk

N HEAS 2k, UL U AANES BRHoR
ohE AT BEA 2o olRolA)7] A&slect. HeH YR &
7ha WiE7re] BAL 74 FHAo] wigetn gl st ogdud

ol
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A7Fd(pollution haven hypothesis)o]al ©2 st T3Fa I halo
effect hypothesis)o]th. Sga o] oJsH, 224 =29l
oA =719 A= Qlste 2A7MAE A5 =5
H, LAWIEA7HEE FA o] 2AVIA & AFE Q= E
O Zolth < DolAe LAY dA7MET S aato] gt A
7F AA = o] et

LATFA7ME S FHsH= AFEZE+E Pao and Tsai(2011), Seker et
al.(2015), 258 2215K2015), Zhu et al.(2016), Behera and Dash(2017)
59 A7} Ut} Pao and Tsai (2011)+= BRICs(Brazil, Russia, India and
China)=7+e& HAELE CO, ¥iE%, oluA|4H], FDI, GDPY| 4= Ut
TAE ZEH 02 A5Gt 247EA s FDIRY e A=
A13}A|(bi-directional causal relationship)7t 1L A7|H 0= FDIRY
o] LATIA F7HE 7t AL B AT Seker et al.(2015)=
715 Y2 E s FAR} CO, HiE%te] 4714 HAE &451%
o B719] Afol® LA FEA Fdo] A71H g CO, HiEd S7H
PSR AL Aot 258 2Q16K2015)= gl FARE o=
719 A O Z Propensity Score Matching(PSM)FH 2 ARg-oto] A2l
oA U =2l 71404 LAm A 7ol AR TS HIAh
& m7|go] AR=el 719l M= 7IdET B B2 ofvAE AREstaL
UL, ol= 7Yool AR=el S A=9] ©a wijE AIE 39| ¢
& =uioll FARs kAL Fg8k3ith Zhu et al.(2016)0ll= ASEAN-5 =7t
£ 2= FDL odA|4H], CO, HiEF7He] BAE +A5I5=H FDI7}
F7HESE CO, HiEFol 715k A= TAstSith Behera and Dash
(2017)0ll A= eotrlotet sdotAlor 177h=0] Htiste] CO, BiE&Z si<
AZGETAL, A 2H], ZAISEE] AT JAIAE 2A61%{H. oo 2JshH
a5 (middel income) H7FECIA SHLIAHEA £ 5717t CO; HiE
B

S/HE 7R
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(B 1) dA7et Fo Mt
MNRHAE) A =477t A Q7AW
R ElEE
d432-2H4= x (Directional Distance Function) P
q 7 _ A Sas ]
(2007) MMIA 6170= 1991-2000 TERAEICY s4a
(Fixed Effect Model)
Merican et al. U2OJAlOF, Ef=, QIEHIA[OF, 1970-2001 |Autoregressive Distributive Lag QAT HL(Y2O|A[O, Elf=, &7IEE),
(2007) A=, el (ARDL) S35 (QUHAOL, A7IE2(EHE)
) Ije VECM
JHE2E! 2Al0 -
Pao and Tsai BRIC:_:.‘KK_ HE, EIAIOF, 1992-2007 |(Panel Vector Error Correction HI|IHeE QA 78 gF
(2011) Qlcior, =)
Model)
Seker et al. Autoregressive Distributive Lag -
{7 _ X710 QAI|LtR| 7Hd A2
(2015) 71 1974-2010 | ony K715 2 QUL THd AE)
2819015 _ _
(26’1%) 25t SI20| EXLE Q127|Y 1998-2005 |Propensity Score Matching(PSM) | M0 RYUE =017 |HojAf QELHR 714 U M
Tang and Tan ELr — VECM X7 |1 ™MO Saus7JL ol
(2015) Hl=d 1976-2009 (Vector Error Correction Model) SIS SERIVHUS.
Generalized Method of Moments
(GMM) F7|1Hoz SEAHME QEIHY 7HE 4T, SEXHat
= Ih X|Et - _
Peng et al.2016) | =1 1674 %13 19852012 |y abxq olayaiA(Panel Granger | X1l S2E2} A
Causality)
9 VECM HEHoZ QAUMHAY 7Hd 8
=0l =5 1170 X|gt :
Zhang and Zhou | E=2 S 1174 X, 1995-2010 |(Panel Vector Error Correction | SSAIIOIAS QAMILX 71 A2, KIS MEXILo|

(2016)

ZH g X|gf, M2 107 K|gt

Model)

M= 2=Vt g8




HRIZIEAIE 24712 HEF O|X|=

U5 T HEYS FYo2

25

ASEAN(South East Asian

Fixed effect panel quantile

- HI|LHR{7HA0] A
Zhu et al.(2016) Nations) 57 =7} 1981-2011 regression QAT 7HE0|
Mert and Bélok 44 Autoregressive Distributive Lag ==

N WESIHM &k 7 - W=7t HEEXM0AM =& g8
(2016) 2171 LEHAM { 127} 1970-2010 (ARDL) 2171 27t LMo STE T}
Abdouli and MENA (Middle Eastern and . ==

_ e A7 | MO Z SWET}ol2

Hammami(2017) [North African) 177§ =7} 1990-2012 | I VAR(Vector Autoregression) BIH2E 2SI US
Behera and Dash |SSEA(South and Southeast 1< VECM -

. 1980-2012 |(Panel Vector Error Correction - TAE ZIH0M A7|HO R QET|LHR T HE
(2017) Asian) 177 =27}

Model)

F520271" |52 onixich U i AL BTSN} A2
21=2(2019) ot HAXX| TR 2004-2016 |IH< VAR(Vector Autoregression) MBHED N SYS I}
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SH/IE SEbolY Qe AR E 78S 73AE(2007), Tang and
Tan(2015), Mert and Bol6k(2016), Abdouli and Hammami(2017),
§--0|F71- A5(2019), 52 -F59-AAH (2019 59 A+7F o]‘:}

S 742007 6171 =71 2= 1991958 20009714]
Al FaEHS ASSHL SHRE0 JFES A= F9EE ¥
TE LR IARAT 20, LAY EA7MEE AHEA] 29kl 23]
2] s A H T folo] $FRESZ FTHAZI= AL E YU Mert
and Bolok(20160)2 WEREA F712 SR SHAHEAT CO,
HiES Ato]9] AWAAE EASHI=T A HFATL CO, HiEs &
A5 7Rt 235 3t Abdouli and Hammami(2017)2 MENA
(Middle Eastern and North African) =71& tjAtC. 2 QA HEX} 7
A4 1231 CO, HiEFZHe A2 R1ATAE £451%1=H FDI°t CO,
HiE @l A2l A7E 245kl 4714 2% FDIRYe] CO, HiE
Fe ARt 2E HWATh Tang and Tan(2015)2 HEHS
o= CO, HiETE, olvAaH], 45, jAHEAY] 4T 9F=
A51l=d FDIZF CO; HiEZ1 ol A= QA 7E 2A) 5k FDI 7Y
7t 71828 CO, WIEH 45 7Kt As B3t /55
o|F7]- H5H2019)= =l AYFE] =l TR LL} FARA A 7‘]‘5
¥ L A7IABER ] BAE 1d Vector Autoregression(VAR) 23
SOl BARE Ay AYFE] = RIEA SIS 3“7}*“]1%‘%01
Hagtths 295 Yei Qi SHAIRE o] oM = AYREo] o=

Z:]l—r

il

Bl
=
[eXe)

—

Q]
Aol g E JJr o, 49 EAT uiodE|x] ggron 2|9y 24
7tA i) Y Aaets AR 7L ok B2 8E -7
A|e(2019)%= = H%JHW 17] o|%, SAHER} e E3t &
AFEY 7HsAAE AT 4R B9 gARE 7HsAES ERISHS

oh dF FEo garEd 5 Fd AV AR o]ofXin
LAMEA7HEY SFaIrt SAE AFZETLE= Merican et al.
(2007), Peng et al.(2016), Zhang and Zhou(2016)°] 4. Merican et al.
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(2007) ol Alot, Bi=h, DS A& FDI {4 CO, Hi&F<t
o] AN AAE AFst=d TElolAlor, =, B8 FDI FY°] CO;
HEFs S7HIHR L, EHAlok= FDI f9°] CO; M@= HAaAl
Aohe AS Eelsiiith. A7 EEE SA40R -rr—f]OF 29s =59
T Qo] QANFAVMEY A s Rl o ¢l Peng et al
(2016)2 =9 AA9%E, AHYZAHEA CO, HH€%7 1] Ao ABTA
£ 2451t A713 02 FRAMAE LAdEA Mol J-st
3 FRAYI AR YA FaRrE Attt 23 AAISHS

t}. Zhang and Zhou(2016)= 5=+9] X 94 Hlo|HE A5t FDI 7
7} CO, HiEFA0| ] ATHAIE B4t A=4Ql wid EAo A=
QA dA 7ol A-SHANE A A0 A= QdudA 7MY &
FaNE A5 A71H 0 FRAAE LAudA o] 4
HolAwt SRAI AR YoM = F4art vk 23 AASH

. olggt Ak= OW A9E EARLCR stal A7]Zh
=2 2bA A7t gk & EAYAAY AAA

Aol weba A7t geirih
g, AS71A1 9 DI §-97 2A7A vjE7he] AatA o gk £4
2 A Z6rA<Ql étﬂoﬂ ZA]o] ghoA g} shAIRE AVEA HiES
7t 2+ DI 2 ARl A5Hol k= AL 1o of =71 A
AA DI G293 2A7EA wiE2re] A3 R13A d+E Fa5HK
T AxYPo = st} BEASH= Ax 9|7t itk FDI &dat 24
7% &0 ABTA = AxY FEolA 8% ol HFEH. 26
HZ3E AH| A BE2 2A7IA wjE3 & AWAE 34 X8 &
OME} ZAZIA W&o 2 P WIAA Zolr] YEo|tt E9] S-ut
gt A B EEAHA T AAE o] T2 gAREo| gt 7Fs/do] - F]

=



I Qlth SRR AE7HA] A RO 2 FHAsle] FDI $-&Y 2A7A
& 719 45 AdiA -l

A= L5 EFE AF7HA]
ol FA=Y] 2V HiE

570l ojmet FFe FALU 2ol BRolA At SHAIRE e=2]
[

1)
o

=) ]
HjE SHOA Shato] QAT FAZA 9] TS FP=A] ofyH 2@ T
0 249 95t x| BASI) FDI Y, FDI &5, 2AVIA Hj&
F e E4 IA7 2T AC2 oAdEH, A AFTA ot
%

- T1 O = E
A ol M FHAA A7 BAE S0 E4UH & AT
= Az F22 247 e, A, el Aete] el

TAE 99 VECM(Panel Vector Error Correction Model)& 7]8¥to.2 3§t
JHA AxAA B4 7 FMOLS(Fully Modified Ordinary Least Squares)
£ 0|83t AV |HFEAE BT E5] AFFEAE 75 A
FAHols}, A HFAD, F9 sHAXFFEAH 5, FAAHEFADE +
2oto] 2A7IA HiEF e A4S JAABAE A= SHoA AY
Atet FEEThD

o] =2 T3 Zo] A4dEY. &A= 2451 E E ol of
ShA 71t W] AR A 2ATEA WiEEE, AR, s
AGEA A = RlEAF Aol oA Aot MIFdolAl=
AIE Aot sfARtth wiAer VAo|A= =9 A4 Y-8 a°F

SHIL 3 AR EETH

IEEE DEEEESEE P DEESE SRR ESe Et RIS T Y
A EA T e AL $3 AP EA oIt T $9 YA o
9ol 2 EAEE AL ojulshet] SeetlAL g R T R
o} wetA olF Aol A AHEAL 52 Q)Y YEAE oJujsini, 2RIy

HEAL £ HAYHEAS Julatet,
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Il. 2423 3 H|0]E

1. 242

AT
ogt

Az B9 2A7IA vyt A4k FDIO| gk A714Q1 A
Kivyiro and Arminen(2014)9] #+%4]& W3] 4] (1)7} o] 435t
oh.2) SHAIEE 2 EAo] AAHRR] F7HE]] EAE YA 4 (2), 4] 3)

F7k80z Basqr,

Mo & rr

E,=ay,+ta,Y,+a,IFDL, +a,;0FDL, +v,+¢;, (1)
By = ayytay Y, +ayOFDL +v,+¢, (2)
By = aggtay Y, +agplFDL v+ €, (3)

By t7]19] A9 2AZMA HiEFe 21 W4E YEW L [FDI,
= t719 iAtdel ERIAZFEA Stockd B WHEE UERHTH
OFDI,: t719] 499l HYAHFA}; Stockd] 21 ¥H4E YeRfL
Y. t719] iAol ALY 21 HEeE U ¢, serially
uncorrelated random error term®]tt.

HA g FYZL AS(Dickey and Fuller(1979), Phillips and Perron
(1988), Levin et al.(2002), Im et al.(2003))}& &5kl T9lo]l EA45k+=
A& mofstal, Thelol EAIsHE s Mt (1) HedAE gt
o} 9 F8E(cointegration) B4 Bt 7| +FHA7 A ot+=
7+ 5okl A7) 43 8A7E &A= FMOLS(Fully Modified OLS)
Mg 5% A7) 9 TAE ZATT HiE 34 EAHS ARG AF

2 Apergis and Payne(2009a, 2009b), Chen et al.(2007), Lee(2005),

2) Kivyiro and Arminen(2014)°| 4]+ Environmental Kuznets Curve o5& Hts}7]
9laf B4 Ao V22 mitolgl ot Alggho] 9-ol5k] o} B Ha] Alof AL A <5}
Aot B3 59 S HSO o R &H|Fo] ZEE o] Qo & A4 =
YR Al 2A7EA W&o 4HTA 7 UE =obA 11 HEE A L6t
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Lee and Chang(2008), Lee et al.(2008), Mahadevan and Asafu-Adjaye
(2007), Mehrara(2007), Narayan and Smyth(2008, 2009) Narayan et al.,
(2007), Sadorsky(2009a, 2009b, 2011) S°] Ut

Ha=50] [(1)0]2L o] g0l FHEE 0] Jth¥ panel VECM(vector
error correction mode) 2@ &5t ©7] ATTA ] sl EAIzHct
ot 4 (e A (VY B714<l TAl gt VECMZHFZ HeEFf L glo
o, olo] gt A EAHL Vector Error Correction Granger
Causalitys Boto] Tgstict.

AE, ¢ Y115 Y125 V135 N4y AE;tfj
AY, _|@ 4 I3 | Vo1 Va2 Vosj Vou; AY;tfj 4%
AOFDIL, G| j=1| V315 V325 V335 V345 AOFD]H*]’
AIFDIL, Gl Va1j Vazj Vazj Vaaj AIFDIM*]‘
V15 Uyt
4 Tas €, 1+ Uit
V35 Usit
| Va5 Uit

AE ZAEQJIAE YEYH, ¢= A<=, €, _ = error correction term,

vE serially uncorrelated random error term®|tt.

gloJgfoltt. o]= & Aol B3t giojg7t ¥ 7H wid dlo]
E|2A A AJHolA Hdiet 7t HlolE oY) WZeltt. 8 AIAE

L
5 H85%, 2HES, 7IEAR
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NG}
=
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2
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R SAIDEAA AESIL e 7HE AAIE A EFolnt. 247k

&% tlolE= UABAE 7|92 stal Qlong 2ATRA HiETF

dolE = o] Ad+ES 7IELE
e AV HiE =

F HolEe 2AVIASAFEAE A T3t
2017 F7F 2A47kA QMlEE] RuAY Az d AMY & &
I ARE A= ange R wiET dlolHE AMSSHT B A5 A
A AR AAE 247 viEFS (2 DI Zk (A" DolA 2
© HeF o] 2AVEA HiEF S 1S, vda40] 7 w31l O v
o= Afoel 2HE49 wolt 20009t FHo|F 134, BlEw
&9 2A7IA MiET SVMEET S wEA e ole AdiAIEE vk

4R AVz QA dr|SHe] I der

AAE A HlolEls AL SRR AP AR/ARIER

e
&

Fok}, AR, B 9 FadolEoA F2atdet. 18w
AT AT O]l AARTIASE Whojstel WRAAIOR AR}
of ALg3ISIT}. AIQE AAAANL (T 2olA] B e} P A1)
¥ APPRL 2YFEol 7V £ I theol Ak, el 1%
40834 Solth 3] 2YFS YA F71E AT SolAl b
FEYAE A Holx Yk

ATE SA7kA hE Hlolelet A4 HlojEE FHho.E BBk
£ A4k B (R D 2tk 2015 71E0E Wa4T} 13341
49 HELEI A 0R B ekt 28349 HEUokE

N
_}1_(
o
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N
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I 2) I HZgiol Al 2AMTIA HiEZtT
CHol: MTOE/102}%

1991 1996 2000 2005 2010 2015

SAEH 10.0 1.0 9.8 10.1 10.0 8.5
dwr= 22.2 23.2 32.2 28.3 20.4 17.6
ML 14.3 144 23.6 18.8 24.6 18.3
IOl 23.6 23.6 39.1 34.0 27.5 19.8
Mrelst 28.1 27.8 215 20.1 18.9 19.2
HIZ% 131.8 1241 103.9 83.0 62.2 55.3
124 HEss| 778 64.3 66.9 56.3 70.8 81.8
rE=% 9.3 8.5 9.3 6.6 6.1 6.3

Syt S A EA L} =l A FA ol gt Hlof =AY AT
9] ISTANS (Industrial Statistics Analysis System)d|0|E]E A&-5t Tt
o] & HlofE= {3 (tlow) B HlolE 9t AlgstEE A stock) BE 2]
tlolHE AM&5t7] oA Coe and Helpman(1995)°] ARk perpetual
inventory method& AFE3}o] stockH|olEE 435t t 719 FDI
stock(#DIS,)2 t-1 719 FDI stock(FDIS, _,)°ll t-1 719 FDI flow

(FDIF, )& d3to] AAalstgict. FAZ Q1 AAba oh23)k 2t
FDIS, = (1—68)FDIS,_, + FDIF, _, (5)

ol /= TIES Yet=tl] 1 32> Coe and Helpman(1995)°14
o uR7HA| & 0.0501H. g A= AP SRR HEAF 5 H T} 222l
F2 FH2 (FIE DI R 0] A= Utk (FI1” DA

= HIel Zo] SAYFEA FH 1 HkFHo] F7]= SHAIRE 19904 ©]
T A&AQ0 S7HE Holi vk M A {FAE B2 S &
HaEolal I 3ol ARt 191 1AE&HEaS, A9 5

| 1 & QA itk =3R4 FH2 SAAR titE 447
o|FojA 11 WE Fo| AFs| Atk AR 2HESE, HRSHet 59 9
7 SHAIRE SHRJA HE A} stockd =-QA1FA} stock
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A2 HSL (Dickey and Fuller, 1979; Phillips and Perron, 1988;
Levin et al, 2002; Im et al., 2003)9] A3 WHol weha ASstAc.
A= (E 3l AAE] Ut o] oJshH $-A E 29| Hfoll=
Breitung t-stat A% B4, Im, Pesaran and Shin W-stat A5 EAS
1231 ADF - Fisher Chi-square B3 A% 5%2] 7|2t A T

2 A3 itk B AHERS0] 490l BE 4% BAFo] Belae 7
A3 QA e Y £ W49 ool BE 135 BAgo] 5%9] 7|2
oAl SIS 7T Glom, Y REise] 9ol BE AFEAF

O

| 992 7HA A UA] Yot OFDI ¥4+ Breitung t-stat H5&
Al ADF - Fisher Chi-square H3&AZONA GHTZ 71X 912

W, OFDIAEHAE BE AZEADOIA H9l2e Xn A ok
[FDI S04 LE EASOIA WeIag 7ML 9lon, [FDI X

T Be SAZANA oS 7HAAL A g

oJA}o| {9} Zro] Levin, Lin and Chu t-stat AZEA %ol 9J5HH Y&}
IFDI7} oA LS 7HA AL QA o, PP - Fisher Chi-square

%ol oJstd E9F OFDIS] S+EHpol A ©eld= 7HAAL YA gt

X}—ckﬂ—’?ﬂﬁ% e W7t d9EE 7R A g

ojifofl Aot gro] PR Wt YR HAFHUZ 7IEeE T 1 I(1) ¥
2 Hdslr] of#Z < JUARL Breitung t-stat ASEAFI ADF -
Fisher Chi-square A5 6A3 S 7I€22 & 4 FEHPlME S92
= 7HAL Q1A AP RSO A = S 7HA AL QLA %QF’—E, 1(1)

ok
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(B3 HAZ AB
E Y OFDI IFDI
Method Statistic‘ Prob. Statistic‘ Prob. Statistic‘ Prob. |Statistic| Prob.
Null: Unit root(assumes common unit root process)
Levin, Linand Chu t-stat | -1.882 | 0.030 | -0.378 | 0.353 | -1.788 | 0.037 | -0.307 | 0.379
Breitung t-stat 1.129 | 0.871 | -0.729 | 0.233 | 1.395 | 0.918 | 0.065 | 0.526

Null: Unit root(assumes individual unit root process)

Im, Pesaran and Shin W-stat| -1.615 | 0.0563 | -1.471 | 0.071 | -1.659 | 0.049 | 0.993 | 0.840
ADF - Fisher Chi-square | 27.094 | 0.077 | 25.781 | 0.105 | 26.325 | 0.093 | 9.027 | 0.959
PP - Fisher Chi-square | 49.242 | 0.000 | 14.265 | 0.712 | 30.652 | 0.032 | 6.170 | 0.996

AE AY AQFDI AIFDI
Method Statistic‘ Prob. |Statistic| Prob. Staﬂstic‘ Prob. |Statistic| Prob.
Null: Unit root(assumes common unit root process)
Levin, Linand Chu t-stat | -5.773 | 0.000 | -5.720 | 0.000 | -4.206 | 0.000 | -3.696 | 0.000
Breitung t-stat -4.386 | 0.000 | -5.518 | 0.000 | -5.257 | 0.000 | -4.710 | 0.000

Null: Unit root(assumes individual unit root process)

Im, Pesaran and Shin W-stat| -5.761 | 0.000 | -3.989 | 0.000 | -3.618 | 0.000 | -2.995 | 0.001
ADF - Fisher Chi-square | 65.224 | 0.000 | 45.857 | 0.000 | 43.660 | 0.001 | 37.121 | 0.005
PP - Fisher Chi-square {224.613| 0.000 | 79.674 | 0.000 | 58.596 | 0.000 | 57.917 | 0.000

o] 7|9 A& Pedroni(1999, 2004)%] B O 2 F-&E(cointegration) A
5= of1l Kao9 W& AMESto] F7H 0 & ASSIh (F HolA=
= 7HA o] digt 3% A5 A%E AAlsta U

24 Pedroni Residual Cointegration Test& AHEH, & 11719 &
A SolA 6719 ATl 3HEE] Atk A& & o At SHARE

AR BAFY 2 1%84 %2 2AE YL 2lo] Kao Residual
Cointegration TestE 7402 AlA| 0}0311} o] Axto] 9J5td 1%2] 7]

Zrojo] ] 7t Ws5o] 3
b 1) AAREo] B ke A
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HollA] 3d FMOLSE $3F 471843 VECMEAS F5to] &1l
_l_:’l_}\

(short-run causality)& £4sk= Aol ElgdS ze=rtal & 4 ok

(B 4) BY2 45

(1) Pedroni Residual Cointegration Test

Alternative hypothesis: common AR coefs. (within-dimension)

Statistic Prob. V\S/’?eln?i:ii:d Prob.
Panel v-Statistic 0.556 0.289 0.463 0.322
Panel rho-Statistic 0.604 0.727 0.466 0.679
Panel PP-Statistic -2.206 0.014 -2.066 0.019
Panel ADF-Statistic -4.452 0 -2.889 0.002
Alternative hypothesis: individual AR coefs. (between-dimension)
Statistic Prob.
Group rho-Statistic 1.501 0.933
Group PP-Statistic -1.665 0.048
Group ADF-Statistic -2.87 0.002

(2) Kao Residual Cointegration Test

Statistic Prob.
ADF t-statistic -2.801 0.003
2! Included observations are 225. Cross—sections included are 9. Null Hypothesis: No
cointegration. Trend assumption: Deterministic intercept and trend. Automatic lag
length selection based on SIC with a max lag of 4. Newey-West automatic bandwidth
selection and Bartlett kernel
3. &7| 2y 2

7 W7t RATEA HiETe] nAle A7) gEAS
(Pedroni, 2001)& T=7]|& 3t} (I 52 A7|eE4d 235 Yehf1
Atk F71H 02 =i AR 247 wiEdS A 23S 84
£ 21 Qlth & AAbo] 1% S7FE o 2A7EA HilEZ 0.4% 5716kt
A G52 YA LHE SRSt oUA|4H= 2AZRA WSS 7t
ol

S Ar|H oL HAAHER, dFAAYEA] S} B 24
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7tA WiEFE SV (E 59 A (Dol Ystd HGAHFATE 1%
371 df Ff AR T2 2474 E 0.15% S716ks 4+ 3RAE B
olx ltt. A QAN E HYAHEATL S71 W 2A7MA7} 0.14% 5
7Fohe dBTAE Hola gtk ol 1A v EdEE, R8st 5 o
U A thaH] GO vl oA YFETE F2 2Tl g e
FERo| A A Aol BHlFo] =1 S7HEE AHFLR £7] fEolth &
ANUAF L7} FhH o & 32 2PFEHAA 9] HYAHFATT F7FE
5 Aolls AHH R oA thiH] gFo] JFstr] oot o|%t
Zro] | FfYAHEAE 2A7IA 75 A o] oy A thAH] AF
o] F4lo] =of SJAHEAT}F dojih= Aol ofzt HAAY LA
T, v A7 5 oE 80Qlo] ¢ A Aot 2PFE AFE 9
QQAHEATE dojutr] wfiZolct.

S, 2A7IA wiEo] g =R HTAY @Y A ¢ @
Hol1 Qlek. <3 5)9 4] (DI} 4] (3)oll st Y= AAHEA} 1% 5
7¥e o LATALE 247} 0.107%, 0.657% Z7Fskich. wehA o] &
== A=AAHEA ] il QLEn Aol Hdith & &
Atk o= U Y=RAAHFAY L2 FA Aol ok (1H
oA Hiz viel Zo] SR Eol& YRR 2HESS
Q] HIEAQ] oA thaH] AF AR3}5H HlFo] AA o
whebA Y=RIAY R} F7HSE 2AVMA g S7HEE okl
Z S AAHEAE Dojuhs Gl vl FUHE S0l Y=ARH
A= AHH R oUAPGLTt 52 FFTS FHLE o]FojF7]

o|tt.

WJ
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(X 5) 7|22 (panel FMOLS)

B A1) A (2) A (3)
Y 0.400%** 0.543*** 0.632%**
OFDI 0.150%** 0.136*** -
IFDI 0.107*** - 0.657**
R-squared -28.687 -18.780 -18.605
Adjusted R-squared -31.732 -21.742 -21.542
S.E. of regression 7.326 6.106 6.080
Long-run variance 0.004 0.004 0.004
Mean dependent var 9.431 9.430 9.431
S.D. dependent var 1.281 1.281 1.281
Sum squared resid 10466.190 6973.691 6911.854

1 **(P€0.05), ***(P{0.01)

M

=

4, Tt7] Q1A

HI

of7lolA= A 29 F482 =
Correction Granger Causalitys S|4 ©&7] QHAAE —E—ﬁ?}f}. i
A RQIAAA = AR Ftol A AHHAE £A45k= FAE 7HA L -
Vector auto regression lag length q+= AIC(Akaike information criterion)
9} SBC(Schwarz Bayesian criterion) ¥4 o] wabA 22 ATt 4
@)l Higt VECMOl Hiet 24483= (1 2)0 AAI=o Slch

Al (99 VECMAIE HIE & 3 2AVIAHE, AA57 s 4H
E2}, = RAAYEAS] &7 IIHA = (& 6)ofl UEh Slh =HW
G7l BEWSE SUEAL \Zlo] SR PN B9 BEHS
sh ek, 3] patel 4% 1% 5% 10%9) 3%, =, *2 B/t

S0 258 B AIIFHAOIDIN LA AHAR)ZY
TRA JIAAS SAT o Q. ESF AR JAAHFEAHAIFDI oA
ZAZIA HIE(AR)ZY THA JABAE gle AR YETh ol
G712 0 ST A= AAHTEAL S/ AxY AA Aoz
ZA7IA HiE Wk s E ¥ ALE UEHT o= A7H e



oy
o
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SHATM M27H M3z

2 NI ATAY AFAN YR LA A F712 AL dnet
= Hﬂilﬂxlﬂi WA 0L AANYEASE AFAL YT AN AL A1)

2499] WSS BROIA W) Y57 uﬂ«om meb 91591
a 229k A GRA ] e AL 47142 BEolA T Elolof &
Aol

(E 6) T7| VECM 13X QlutztHA|

Source of Dependent Variable
Causation
(Independent AE AY AOFDI AIFDI
Variable)
AE 8.829** 5.068* 1.300
AY 0.872 0.660 4.838*
AOFDI 1.068 9.683** 0.456
ANIFDI 1.115 0.727 4.295
€ -0.002 -0.001 -0.006*** -0.019%**

Z: % (PC0.1), ** (P€0.05), ***(P{0.01), €= error correction termS LIEHACH

A B G FES LA HHAL AHAY) A
5 QA ofiolct, BA Auje] oJst, 247k wE F7bt

e

Mo _Pé R ) rlr = 1o o

WAL Z7E SEAT AR ST LA i E71E SEeE
O A0 UehTh 2 o] AH] Bl T SA7A wiE E7ks
Ag )

o 5712 skt ol T ARYONA ofuiAchanlArge] 4
Hgo0] S7b8 7] Wolch, 2 HATAIE B9 £AkA A

o] oA ttarAg e At BES ASAE ©F A R

=

o,

N S
Qo] 715 o x| ATt Z7hske] LA S S Z7HAIA Ok

ol 2ok Qlaby FHA 134 oA Au} veRd A A
Aol BTt 4de] DRI, oA dep
7140 WA 5o AAEIIE WM 24 SRR iR o

oA = &AUHL & 5 ATt
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V. 22

2 A 19919 5E 20159704 ARy F29] 247 viE, A4k
)G EA 0] AT AWTAZS VECM FL 7]5to & 3t &7 olujt
A £43 FMOLSE &8 A7 3 8AE 24519 &3] A FA
£ AUolA YR FEH= A2 FAHoutward FDD2F ol A =
U2 fFd=Es A3 3%F A inward FDDE F&5to] £415H3iT

A71H 0B A HFAL} A=A HFATE S71eol| whet 247t
2 HIEFE S7H7IE A2 & YEh AR @] 8 0 8= 2ATEA
HEE29] A A gle ZA2E Uegth o= W AxYY
B 71H 0 R AHER Z2 AAAAHFAS F7F AT EA
HiE H3kE 7HA-2 Zlo] ofyzt s AT W = A FAY 4
T2 It ARG BEY 2AVMA viEo| g vIAT] dielth
& AAHEAL EFS BY, 2HES 959 A HFAT Ao
2 ol Afatet A7 59 olvA ardESS IAFAIZCEA 24
ZtAEERS S7HAZ A0R Bl & Y] 247K viE FAIE T
A oA ThaH] FF AFE HAXYFEATL o]F0fx Zo] opz} A
Hak 1], HYAR AHH 5 HE 810 R FAHEATL o] Fol R
7] 2R AL E SHAT & Stk EATA7IZII 20159 o] HL HiEd
AA A1 o)A 7|7to| B & Ff Abiof thRt WS Al ThE AXI=]
Hs &shqinh whahA] ol ] siAF TR SU HiETHAE
3ust7] gt o R ZGoHA= Edth= As gttt =l
EA= AHACE oUATGAHYGER] ARaeely Hla4S SHoE
ojFojFtt wEtA A7|H R YEAAHEA S AXY B2 =
W 2474 HiE S7FE 7R Z0& Helth

SHH VECMERZ 7IWHe = gF ©7] Aot £4Z23] oo, =
AZIAH|ET AL Aloofl = RAVEA o] FAkETHE kAR A

AE7P} SATA HES SEFHAE O Ao Ut ol:

1_.

@
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A e o AE Hof F1 3o

ool ALt gol AF7HA] =l Al2elA o] Folxl s HFAL S
7he IS 2AVRA 5 Aokt 22 Ao eIt o] Foidd
Zlo] ofyet A, AFgHEd 59 &1lol ¢ A 28 Az Hel
o 283 = HEAE S oA AR S HiRt A7
=&ota olg dFo] o] AEst=H Aol B3t Aoz Hln &
To| 2ATIA AEZ A A=UAHTAL A4S Ul SATEA b
=9 TR dF2 LHste] Iy FARAIE ALHdor & Aot =
ouiztiaE] B LAVIATHIE AFSEHuE JHHLE oy A 4N
8 2A7IAAE AF AFE A= A 7AE S Wior 2 A
1Tt

20159 o7 A= =W A2 F2oll it 247k 2
Aol Blsf wlna FAPGE7E W2 717l onE HRhE 0.
T TAEWT =2d Aer Bt 7|s] figet 247 1A
7F =i Axdel 24402 =UE A7 20159 sEdA A F-_?J
o|FHEoltt. mEhA FF SLJAHTEATE T 2A7RA viEo] vl
I L ol AV|ehe e e Y AL JEHER A&H1
W A7 2 asi.
SHH, & AFoM A vkl o] fiF2e] sjef TRt o=}l
FAE SHUEE THCE o|FofAE ATl Aolth. wekA ot
E4ASOl ATt AMEAR] A FF AFIAR EAFVIR Ao
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X273 Hi3=

(FE 1) 7I=8AHE

Afojiz E Y OFDI IFDI
e (MTOE) (EHDH) (M) (M)
=AY Mean 6,044 617,501 1,399,653 2,106,320
Median 5,979 618,681 718,183 2,665,527
Maximum 6,810 763,411 3,638,950 2,942,896
Minimum 4,673 465,260 183,369 273,000
Std. Dev. 547 73,894 1,207,673 999,268
Heo= Mean 9,682 396,758 2,909,905 603,385
Median 8,869 391,855 2,516,360 604,494
Maximum 13,060 441 684 6,123,797 1,409,477
Minimum 6,671 349,751 301,283 169,520
Std. Dev. 1,914 25,232 1,771,676 359,295
SLE Mean 815 40,833 157,657 126,870
Median 817 41,701 117,642 145,931
Maximum 1,082 54,538 320,419 186,498
Minimum 519 28,743 42,693 6,841
Std. Dev. 181 5,841 90,899 56,091
IOl Mean 6,676 234,653 270,706 1,243,502
Median 6,764 231,177 244 524 1,465,708
Maximum 8,182 317,886 445,228 2,105,495
Minimum 4,344 184,198 131,943 56,104
Std. Dev. 1,017 34,241 88,501 717,125
Mestst Mean 43,744 2,082,919 3,470,309 6,442,752
Median 41,262 1,862,334 1,898,222 5,781,811
Maximum 67,046 3,504,839 10,988,208 | 15,784,587
Minimum 19,364 688,542 164,909 1,575,365
Std. Dev. 13,279 909,977 3,496,644 4,061,148
HZ2% Mean 21,308 243,141 768,348 1,683,581
Median 20,696 234,625 659,713 1,536,081
Maximum 26,649 342,920 1,448,363 5,467,939
Minimum 18,339 139,095 89,766 179,775
Std. Dev. 2,327 60,192 450,198 1,447,146
N=E Mean 74,931 1,082,334 2,332,910 1,136,598
HEZS Median 67,411 1,085,049 1,398,951 1,406,666
Maximum 128,792 1,622,878 6,386,964 2,413,524
Minimum 40,908 525,692 308,948 38,819
Std. Dev. 26,147 315,011 2,137,629 856,007
ENEE Mean 27,338 3,933,305 17,392,594 | 16,739,569
Median 23,121 3,218,320 12,201,609 | 16,320,740
Maximum 50,953 7,827,613 47,028,832 | 32,621,260
Minimum 7,904 849,825 826,163 1,923,961
Std. Dev. 14,093 2,627,487 14,816,742 | 11,250,524
IS ES Mean 14,952 103,565 916,600 217,011
Median 16,476 93,646 629,510 198,958
Maximum 23,518 152,103 2,077,249 450,436
Minimum 4,810 70,742 128,302 88,553
Std. Dev. 6,226 25,594 646,648 121,658
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AV N AYy A OFDI, AIFDI;,
constant C 0.013 Cy 0.031%** C3 0.080%** Cy 0.094***
AE;, Y11 0.105 Y211 -0.042 Y311 0.214** Ya11 0.168
AE, _, Y112 -0.065 Ya12 -0.225%** Y312 -0.104 Y12 0.213
AY, 4 Y121 -0.068 Ya21 0.213*** Y391 0.026 Yao1 -0.331
AY,_y Y122 0.079 Y222 0.152** Y3922 0.078 Yi22 -0.434
ANOFDI, _, Y131 0.054 V231 0.138*** Y331 0.391%** Ya31 0.122
ANOFDIL, _, Y139 0.019 Y232 -0.129*** Y332 -0.091 Yi32 -0.054
ANIFDIL, Y141 0.026 Ya41 -0.018 V341 0.000 Va41 0.242%
ANIFDIL, Y142 -0.003 Ya42 0.000 Y342 -0.053** Y42 -0.009
€it—1 Y15 -0.002* Y25 -0.001 V35 -0.006*** Yi5 -0.019%**
R-squared 0.045 0.140 0.330 0.214
Adj. R-squared -0.001 0.099 0.298 0.176
Sum sq. resids 0.088 0.077 0.097 0.247
Durbin-Watson stat 2.0M 1.974 1.958 2.085

2 #%(P(0.01), **(P{0.05), *(P<0.1)
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