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HAI$S FAH B FAAA skl A3 RS NS
fEsdon o)z Q¥ Fue AUt WRWAE A Ak
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o AuE A&yt FAA e FAA A%E A 9le F83 W
T2 AAFHI e

HT ofe] A APH 1 e AH-FI A (free trade agreements)oll
Mx olol g == 3| AL olo AFE-A A A 7
o AAxelE WEgs] FAAE A FAE olEAWA Fata gicth whebA]
£ dFeds FAR FAFAL] 2R3 ASTed A viA s < dke] o
sto] HAstaal g} 53] 9]5el 24 FAH(foreign direct investment)®] %
AA fFdFErE 20061 A F 12 3,000 Z=lZ 19901 <F 2,000 =&
of w&j 6o o] F/IetAeS eiste] SUAAHFA O v A
£ ke Aol 79 Al A7 d Aol

Tod-5174 AA o #3 HFEA 74 Grossman and Krueger (1991)& 73
AW 2952 whEeko] FR AT (scale effect), T4 A} (composition effect),
714 &3 (technique effect)?] Z7|e] g&Fctu Hgteh o)A FrRadE
A AR} AARY, PR AR F2A B A AW A
A Ak v|FE ovigit. &, oete 27l FUF Ay, FRAI}
FAESE edmEs A(+H) IAE B R 4% 4 ok wd
Zeide AY AEF 99 2dEES dehlle 294 4= (pollution
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AT AR T, AAGA, BAFAS] BAEY A} V|emAE TR

intensity) 2 A2|= o} o]F Antweiler et al.(2001), Dean(2002), Cole
and Elliott (2003), Kellenberg (2008)ell4]= ]9} frAket 2lvle] SAtA1 7t
2 aAga ook F qprasiet P Wkt glebd JEEde 08
gt (-)9 47%]? 7 A =

S AM EALe] f9)-& AL FA o 1A ¢l AFR-S2 (capital accumulation)
o Jei2 ehdr] wtel] A SHE riste FREAE friste] &

7M1 Aelck. 2@y AAFRY SR Qg A5Ee] )

= M FAC g 85 VM HER 7]€ET+% fEstA =
A og o duEaks A "ok & #ATAY AEe A5FEH W
AR Al gleH sjeAEfele] B3NS HEEA ] A7) HsAe
WAlA 34 AW AR (endogenous environmental policy)dl] 3+ =2|7} H g3}
o B 5 9l F, A &5 YA R AR A EA 9
FAAYFAR Qe fPiEe FRAAe Vi) 75 ASTeEA 9
= AAAFA ol E}% #}44HY HFaHE AT 5 9l

£ °d:rL°ﬂ/‘1-‘“— WA JAAAAA R 7|8t} 5] FARH LR
olgh AAle WslE ‘_%’“ A A A E A 24 (international comparison
ana y51s) stk gk 19901 ~2004 OECD 2770=+e] AdA8E dAfo =
slgdon, 2dumEets, AN, AR AAs SRRl &
A 3Henvironmental performance)s A=A oz FA
ol ANANME =AAAFAe} FHH APAd+E &
£ WA A AA Y o|gud AFRyYS AU ANAM=
AZAD 2 A& At A VA= o]d 7123 AE2E derh

eSS

D) oigerd AsHE AAshe A QoA AEE BATAE LAz she 2}
Sy webd 42 BT eI, 3 cqRdRE se) ek,
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z]ﬂvm -3 ol5s} rarea% GrEe AAATEES AT Tzl

T Qlth?) gk a9 AR 3’Jr #4495 A4 FAE AAAow FA
A= wA wod dF-E FAFAGESG A FARY AHHAE
e JeR A& g F AR g FHFAE A Lste A
A FEA Y B3 ko] Yehta A o2 @ 3 dA (pollution haven)®
g 7ol dgt AFA $AE e A7 FRE olEth ol
2L A7 71eA s el gt AFAE ARl A F7HA Q] 3 A3
H]-4-(environmental abatement cost)®] 9 FEEZ A= T
d 2 Aok Aste] &k A o o] "o B gl o]
g 2933714 (pollution haven hypothesis)®] =27} A3t 4E5HE& 7}
A5 olA7A = HERE AFA AdEe] vF AAelth 74, Tobey
1990), Grossman and Krueger(1991), Janicke et al.(1997), Xu and Song
2000), Wheeler (2001), Fredriksson et al.(2003) 5 &3-3'31} AGFAI7E A
d9 AAE 2L FAFAADA A Al dste] FAEA o 249
GA7ME ARG e AFA FAE A XSk ook 2 olfe 3
7}3t 2 Qlgh AAH|AFEetE o] AlglolA o wE Z7|AHREZM]| L vl A
Ao mlwlsty A AW WA FEuE,

2 995 FAFAHN AA e o A AL3P] wEeolzta Hgkehd) o

#]
pis

>
N

N

2) FAAdEE (% + $9)/GDPR AHI &% (openness) 2 L Fo
kw9l 37A HAAE Ao BAMS oFTE Antweiler et al. (2001)7} ) EA o]

lenberg(2008)& EE=7bel RH7)ZE oA EAS g B RS A S 9tk o
& fEuA A (reduced equation) AAIS &43le] olzidt #AAE A vl glch

3) ¥ Cole and Elliott (2005)& NAFTA o]¥ w53} #A|5e] Foaf wists A8t &

_l-:lmi

=
Qo
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A=A AL, AARE, FAFA L) AR FREF}} )RS FHLR

9o %= Copeland and Taylor (2003)= 3%k Algle] 7|+ AFEAIQFA
(capital intensive) 5402 Qlste] ‘#7315 9l 2935} (environmentally
friendly pollution havens)7} 24t 4= qlcta dFstx Qlt) & Adzes
ApEAA ] TR AAste] Fajakgle] WA E AHAHoE FAF F
Wl wel AFAoRE LA At o] AAl=e I A
5 ALomA o] RojRltte FAbo|t,

g, AR FARE FE5T SVHE A3 oldd wE AANLEINE
Adle A7Ee] thekst S A Ao} gt WA WAA RS 7}
&k Borensztein et al. (1998)> A= AAAFA} AAA I Ax7|<9] &
of A& el gt #4S AEsFch 19706 ~1989% 6970 e
2 g AdENoN YA FAE A A(+H)S G VAT a2
271+ #4479 A AE(human capital)ell o8 AAHctw FA8k
Balasubramanyam et al. (1996)< 19704 ~19854 4670 Hdxlg s 43t
BA oA ER18 A=k (export promotion strategy)S AHEEHE Flo|A] o=
]XSTZ}-J AARRZEIL o 2A depdve ASAFE Ao ol 7
w2t 48] Zhang (2001)2 &l }3A 7 A ( Granger casuality test)S
G4} seape] e g AANAET: AT 5 olded
=2 FAAAe Y AAAH A e] 1 i7]E AR T2 9
FAstodel. m=dk Makki and Somwaru (2004)= W EA=E SR
AR FALe} FAF-Ae] ARG vIXe G dsto]

Ao g 7k A(+)8 FAE Hold =] A-ARA A wpet AAbE e
2717} g2A debdoian Fskadch A5 AAA A AAAA AT el At
SWATFEA AR (2002) QAR AL AN v AFEHS
A=kt 1970 ~2000 A AGAEE 848 2o AsAsHart A
AR A(+)9] FAE Bolv FrofAolA = WA vebuteh 1 9l

[‘

oxl M

2

e
™

£
2

AGHIE AT B ATARE AT slch 20 viFe) Fheaden
CIER EP A}a}zﬂu} FAs1c),
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A =4 7199 FHAAA RS 88 AUA] &3t dAEA X)) 9
J2k EAeka Qi
E Ao 24L& F Grossman and Krueger (1991, 1995)
Xﬂ%}%ﬂ' o] pofet 2AES J|EoR S o JuA g, F 34
1(environmental Kuznets curve)®] #e|E Holckw 333k
WA 3 FARAQe nlgelEel(maquiladora) AHgS AR A
el AE A o)AEEHS0) FEAl(PM10)&

FAAte] $4,000~$5,000 THellA] WFAE 7HAl= JUAL
t}4) o]%F Shafik and Bandyopadhyay (1992), Selden and Song
, Cropper and Griffith (1994), Taskin and Zaim(2001), 31%]%-(2002),
- A3 (2005), AFS - 7HAE(2007) 5 W ATelA FAHFEU =
e AFAHR FAst Al AFHE 2ok AT 249
F FAE ookt FAeAA AFHAE o] ES AR WA elA
S8 3 (income effect), AAAATH Az e]  Z3A Z 3K threshold
effect), AAt249] Fd@A- e AAXAS] Y (source of economic
growth), A471&4 29& 183 29472 284 Z7Hincreasing return
to abatement) §°2 7% 4 cHAntweiler et al.,, 2001).

AG7HA] AARF2=N 2 #3 AFATE AAYAA A 9leiA F
3 AFEAA ] A FAAQ FFgE vAvke oA - APA :Lﬂi
==l Shrh= AHollA i F8& orlE sk B opE AAAAE
S3to] AU E FAA LR W= ASEN} EAEe AHES Y
the AHolA - 7EA] ol dTeb & 4 ook 2y old g iR
APodfEo] 199 FAAto|ehs wgol FFHo] glod 857 2717
o] ol wel Ags] ulzbsiA wstsls oS Boli gich
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AFAA A, AALD, BAFAL AR FELS) A SERE T2

1 45y

B TE 4FUARRAL AL, BATAL BAE 2T A3
A2z WAFAG LANEF F4E AN o} AFAARTA, BT
A, eoiulzeka ARG ko) A6 DY AR 23S Aol A4
gt WA, WA BAYAAYE weld ARAARAY ARG

Y =y(x, w, FDI, 1) (1)

A (DellA ve 5 25a) 1909 RS Yristy 2E5AE AR
25 (x), AALQTFNA 14207 vF (o), AHARREE ] 5044 F
AGYAE (FDD), FAFASE (95 FDA52 TTUED ofrld] 24T
Az AN D] AMAE WATASE A ASR
ATE 7 4 slolot ek AR A 9ARE 9w A8t A

=

I 4

& A, WA AFA T3 Bikgk #o] lv]dl ol & AREEE AL
Aoz wl- ofz]g Alelrt. uleby £ dAFelAs kEAt
2% (expenditure for environmental protection)
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AFAAYFA, AARA, BAFAL WARA A} V|EEAE TAHE

E=e(Y, 2 1) (3)

Bl AAHFEE kB4 1819 AR (V), AdT2E Sl
A 274 A9 vF (), AT WA dFE ATASE (o 2k
mA e g 0 Q% (B)E x5At 199 2o s Ao

T

l-(‘

2 A%EY

2 ATdME dFAAYFAL Fiae] LdmEel mAe HFEAE
AzRAs7] 9ste] 89 d=gluAAl(simultaneous equations) AAE AA
ot A v ) v AREE Jehe, e, p, vE FEA w3
(disturbance term)< &jv|ghct.

InE; =ay+anY;+a,InQ;+a3lnr,+a, Time+¢j (4)
InY; =48 +8Inxy+ B nw;+ B InFDl;+ By Int;+ s Time + 1 (5)
Intj, =y, + 7, In Y, + ro.InCorr; + 73 In Denj + vq Time + vj, (6)

Ab719] QMFAA A A A FEE A& WP (endogenous variable)E.
AHoE BAFATE (0)F 5a 19093 Ak (Y)o] 43 s ahd(effect
and feedback effect)d}] 7&”%4% Aot} & xEz2} 189 ALY F7}

< AT % }34 }_T’. EAe 75E e AEEE Wt
A7k A (5)2} A °] o]zl (interdependence) ARHAHA A A S

AT g i 4%— 3 u%a&-g— A 4 WE 4 6% 4 0% =

A=
w7 A ek ;"iiﬂr(ratcheting up effect) «]"‘5}04 Al A%
HAcke e FAE gl
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AAS A

Fate S A (recursive equation) FHE|Z AAE o] glch

ditH ez ddnA X (single equation) Hele SPHF (X))o FEHHS
(Y)*] =edulgF Q173 (one way cause-and-effect)3+s FAgch 22}
A (5), A (6) o] Esiiael F4m7)t Aatgsle] WAA (endogenously)
22 ARHE Aol PHtwo way) ATDALAE 93 g9 w4
AAE oviste AP RS d8eA ok AP AA slelolg
W FAT= HAANA dubAlel Al F5A (ordinary least squares)S A
7Hd, e WA} wEtke) 7he] 55
of 3 7HE& WFATIA] EeA 5o 34271 B (inconsistent) S
gboopdel A (biased)E  7MAIAl ok webd  ol2d  AmolEa
(simultaneous dependence) &#|5 #]Ast7] Yslir] F Ao A 224
He H4sle 204 2 4A 4 (two-stage least squares method : 2SLS)
wo] 24t AlAE AP AAN] FEH WAMSEo] wakdtte
AR AAsE Y‘V‘*"]”ﬂ, A2eAE AldAAA Q& FAHAE 7]2 Y

oLl 011)
m?‘-’:
ol
:{o
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2
fd
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ol
1o
Rl
N
JN
R

oX M

2, u

A2 dAAZ] Fol| sletelel g FA: Aol
ol AL AFRFAA AT FARE 1AA o2 A4 *W"ﬂ F7H
A SaFE rlstee AEHS FUAA AdHon oqduEs

FEEAE B, 2ot 252k 99 WA Ao 4
A E NEEAE FA BAYY, 1 o PAFASES

TREY
AR % P LAAPEE AAS A L s 43T 5

oItk ol2 alg wjEape) ﬁﬂwfﬂzﬁﬂiﬂé.ﬂﬂﬂﬂ ﬂaa-%gﬁﬂ

_ OlnE oY dlnE dlnr oY 0
7 E.FDI dlnY 0InFDI = dlnt dInY dInFDI

odlnE dlnY Jdlnr olnY
o0lnY odlnr olnY olnFDI

+

+
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FAAREA, AN, BAFAL) RALA : FRLAS} 7 28HE FHO2

=aBstaynBsta By b
=0Ev Nyt TOE: Ny Ny ror YOy Tve ey 1y FDl

(+) (—) (?)

4 @A g BHAL Arls o, 8,y AR A W~ £F
A ASgelt, WA agt AANROE AT FRENE vl A7
wish o] ARACRE B(+)9] % 4 A2 AT 4 Ak W 714
ERE AU anfE W) gl At vhRes 4aagas
(@Binp)E =54 AT SRR JEARRAE elFE
v B8 3ol mebd ARG Aolek web Al A Aol AvA 27)%
WEgozH SISRIARFARY BE BRI SLHnet effec) T EF

@ 4 gk

il

B Qo= ALESA] 0] 7158 OECD 2770515 diAre 2 19901 ~20044
7H9 159 HEAEES o] g3t} A AHEE EAAEY EHE <E D
B Zoh HA 2dES A 7] 71 L9422 (NOx, CO, CO2ol® OECD
Environmental Data Compendium 20079114 <% 8}9it}.10

AeTF 2lg e} 4=t AHE2AEL Penn World Tabled] A5 &8st
AHR2EL Penn World Table®] AlgFFxldlolelE  o]&3le] oA

(perpetual inventory method) & A& FAs}gichlD chgo g gl &

10) OECD+ 19901 ~20047 SAEAAEE &35t ik
11) AZAtge 348 EHARAEL JFATH 722 dto] ASEHAG FFAES
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CE 1) 240 ALSe A2t 25

Penn World Table(1,000$)
A4k .
A% oa] A l@}i}}f OECD Environmental
(E) °;_J’§ E}é;\: Compendium 2007(1,000%&)
5HF (o) A4RNF/AAQDT OECD(%)
ol 5]
ARAE (%) ",%LZHE " Penn World Table(1,000%)
(perpetual inventory method)
]3I A A FApA} R R World Investment Report
1A B E B AE
(FDI) ST AARLE/F AR5 2008(1,0009)
22} A (2) 22 Ak AR/ F U E A A OECD(%)
HAHIAZ .
FA1A (1) (expenditurf for er]\fronmental OECD Environmental
© . Compendium 2007(1,000$)
protection)
QAT (Den) Q1F/km’ OECD
H gl o) Al 2] 2=
FAUAA S World Bank
(Corr)

#(labor force) At OECD §AE o|&3ldor sig=7te] o=dx4+F
AR A AR 74 (World Investment Report, 2008)% £3to] dgich vz
ato g FAz Hf QAR AlAL (World Bank)oll A A3t 2 9 &
WA pE B 20004 vl 2($) 71EoE BHlElste] A8kt

A ARHAE AT AL TAee] DAY ARAEE S Aol A
%2 Young (1995)9] mrebd 271 AFRASH 27 917 Fbe) AFEAS FTHA
F& skl F4eglh

K()=1()/(5+ )

B, K(1): ALY ARAE 1) AL AFER, 61 WMAE, g1 27 597
AFEAS] ALAAFolt, mrebd A4A ARAE ALE The Ad B2k

K(t)=(1-8OKG@—1)+1(t), t=2,,T
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QAR EA, AAAE, 97

CE 2> dieteet

HATHE S

FAS BARA FrEHY EEAE

FAoR

wEA} 1909 ) ) 2038 1.890™
Ak (Y) 0.279) (0.208)
) 1173 1012
57 ; i}
AT (2) (1.107) (1.130)
0501 0.465™
=R - _
e () (0.049) (0.043)
-5.336 -4581
I - _
% () (5.226) (5.367)
51443 FA 0.044™ 0.047" B B
(FDI) (0.012) (0.011)
-1.263" 0.100"
o s} ] { - _
IFRE (Den) (0518) (0.059)
FA A A B B 0.211" 0.095
(Corr) (0.106) (0.095)
s 7585 7,604 11134 -15.070"
6T 6
(2.865) (3212) (3.880) (2.220)
R 0.6612 0.6730 0.1717 0.2306
F-EA% 13562 70.10"
N 405 405
Hausman Test 272 10.78°
Z i a, wn, weel Z7E SSSE 10% 5%, 1%04 SAROE 3

)8 A 2E2AE ovId

AFAAHEA] G PAFAS LASE W A @~6)¢] A
7__1

AANARZ 24 Q2 1 FHAAIE <E 2>, <F 3> 247} A= gl
o] F Holx AR AFgE olgsle ¢AAR ASY Ade <E 9
Zd, FAATE Yoz AAGAES) 23 AdAsdeds  -FAFS

Ade] 237k dAZ AMT 2 et B4 <E 25 A @k 4
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A AR

3t 4 :
Aol Al w@el e, p, velle PEFTL wel FAHA = FAT 25 4
aA( &)} N S 4 Aol wE W) ¢4 2= ol=d Hdxs
S EAg olel wEtee] Fxe wel wA &2 (fixed effect model) 3}
35897 8 (random effect mode) 22 T8 4 gt} dubdog F 7}A]
2y F od myog FA= o] @AY offe et A
(Hausman test)& 53t} £ dFolAe sk AAY AFE AFs o
5 njeo g AjEd
<E 2> AARgkeelA M S 7w Wee A TRl o
= A 5)8 gelvh. AERRHA FEIHRRYY FAAH A
F 0044, 0.047019 25 fo4E 1%004 EAA LR Fozjot). & o=
AHRA 9] 1% F7HE 0.044% (A EH), 0.047%(FEE3h)e] AAAEA T}
5 kA ookl g kAl AHRARS Ags A ()9 3E 7
w FA foeE 1%0lM SAALE fefstA FAHA 2ev 37
=9 ¥4 (proxy variable)Z AHS-E 252} 1909 3R 3AES IAR
Huga FEIAHRY 2R AH(+)Y Agghe HolAw FAA oA
3otk g A A9 A5AESRHE ASsed 8% A
olch. zElYy o] AFt FAA RS BAFA] FIRE o]F9 o=
e} 7|ERl 35stual ot
oo 2 SAAESY FAA 25 1909 Ak SR g 3
A7Fste] ©Ade] 2.038(2A &), 1.890(FEEI}RE AZHAL o4
1%4 242t BAA XS Bt & AArRe] g7t A 2
R Agde AL A  ookld gForw Ay F9AA|

N

2

2

=

B & ey

12) A4kt 74¢ 8927 714 (Hausman test)®] A7} FEi7 o] o AHgshs B
ol Q7] Wil o] +=v FEIFHEYY A FALE AYIH gy o=
0.047).
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AFQAATA, AARH, BATFAY BARA : FRENS) S SEHE FHO2

=52} 1909 |0 209** 0254 | -0.078 0.028 0341 | 0365
AR (V) 0.105) | (0099 | (0147) | (0.140) | (0.108) | (0.099)
23AkIBIE | 0419™ | 0379 | 0782 | 06917 | 0352 | 0323
) 0071) | (0070) | (0.100) | (0.099) | (0.073) | (0.070)
SAFASZE | -0047 | -0050" | -0081°" | -0082 | -0009 | -0.007
(7) 003 | 0030 | 0043 | 0043 | (0.032) | (0.031)
- -4.059™ | -4594™ | 0856 -0443 | -0028" | -0.351
ere (1.134) | (1.068) | (15%) | (1503) | (1.169) | (1.058)
R? 0.5686 0.5682 07480 | 07472 0.149% 0.1491
Hausman Test 1.31 2.44 2.74
F-A)2 2702 249,62 184.21°
N 405

Fw, e, el 27 USE 109, 5%, 196004 EAALE 23

()9 sAbs 2FAE ovig

= WAFARES H(+)9] BAols TAEAuYe AR BAH §2)
He nel % AUAOE AUY AVEAE §A5he FohdN BATAR

4

<E D> NEFSTE AT AR A /A e E S F5
2 319 FAFAT Agolr). dAHoz =& AAAF(ROFE B3 F
AAE 58 239 AP AR FAA FI8E BT gich sh-2nt
AAR Al A BEeA SERFHEH] o A3 AR yehty] il

J

AAFALST2 AS At 74 (Hausman test) 23 55 10%04 24 231
ngg__ A A 8L "3} meba o] Eov 1AERRIYY Agts FALE Ayt
( n T, Y=2038)
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o] %9] o FEEHRYL 7|FoR At

<E oA b BAE nE ASE A @A ket 1817 ik s
of w2 egulEee) WEkE gushs o WEFAGEE A 2GuE
A3He ouishe ggolth o] W A7) "HAL 4py, 7. 0% ZYE
A NOxs} COz= AR 7} wiEwde] S7ks 7H 2o 47 f-of9
= 5%9} 1°/°1V1 AA e Halrh o8 ©HA gy A

T2 Al 7P Azl eduiES T ()9 JAE Haloh
NOx(-0.050)3} CO(-0.082) 5 10%l4 EAZ FA& Holx 9le
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Abstracts

The Linkage of Foreign Direct Investment,
Economic Growth, and Environmental Regulations :
Scale Effect and Technique Effect

KwangUk Kim and SangMok Kang

The purpose of this paper is to estimate the impact of foreign direct
investment on environmental performance for 27 OECD countries using
endogenous environmental policy model. The empirical test shows that with
1% increase in the ratio of inflow stock of foreign direct investment over
domestic capital stock, emission on NOx and CO: will increase by
0.0071%(NOx) and 0.0165%(CO2) and 1% increase in the ratio of foreign
capital stock induces 0.044%(fixed effect) and 0.047%(random effect) of
economic growth. 1% increase of per labor total output increases 2.038%
(fixed effect) or 1.890%(random effect) in reinforcement of environmental
regulation. However, we could not confirm the Porter’'s hypothesis that the
more strong environmental regulation leads technical innovation. The scale
effects (0.0119, 0.0172) are estimated higher than the technical effects
(-0.0048, -0.0007) in two pollutants (NOx, COg2). It implies that each
country needs to increase pollution abatement and control expenditure more

aggressively to protect environment.

Keywords : foreign direct investment, environmental regulation,

scale effect, technique effect
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