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An Analysis of the Effect of FDI Quality on Environmental Pollution in China

¢ Focusing on the Threshold Effect of Environmental Regulation
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LN E

9=l 2| F2HForeign Direct Investment, FDI) 92 dAx|=o]| & A AL SkAL 7]
14, 18%8=, 79 3 %——% F3 AR AAASG Vot Aer &
b S T eE A6 AT A AR A%
o

FDIE ddjdos fxatm AAe g7o] HAth FDIO| F92 o9 AAwEr el &

< =8 AR AD 7 Ves HAe T AAT

NP } EHXmg, 2010). ek 2@ 717 A IER BN ek I 5
AR zed A4 TAE TEdM AF 5 gl dAZE =3

st v Aol A FDIZE @A 846l mA= 93-S FHshy] e A7t A&HT Qich

AR 7|1E AFES YAE #AHE Holx @fv ‘9 A7) 7Hd(pollution haven

hypothesis)” ol 9]3hd th=4 7]je] FDIE &3l %«1 OHLW ZH7F B3 QPRI Fom,

AR R s AAT o ofdFomM dAAF] Ao FAA FFES 7T sl
(Walter and Ugelow 1979; Baek and Koo, 2009). H¥tde] ‘99333714 (pollution halo
hypothesis) & FDI 9ol whe} o=l Ex71 o725 oL 38747 A4 2 Aol
PR Fo 7 oA o] FIHo 7 PR FAEA /Mo =&o] Frta A5 K Birdsall

and Wheeler, 1993; Mert and Boluk, 2016). Letchumanan and Kodama(2000)2 FDI®} 34 2.4
of ek e dHdAT HeAA gokon, ol 7 A9 A, o]BA & A7 W A
4% dgo|gr} 27 wiolagtn FA3)

2] Ao = FDIE 459 24 AL o= 7h5stal FDI9| o] dA=¢] 374
QAT AAE ATHUS Poltk. e FDIE 524 Ao 2 sto] fRa¥, 457 181
7wq¥ 59 A AR5 E FDI7F @A=9] el mA= 28 vAYUSS "5t
th AHd FDI= AHEe] 35 Bk ofye} 7)1, 49 43, "R okt & 43 AdEs
FetE A ol tHKumar and Pradhan, 2005). FDIO whe} 9314, 714 5, A0 &
FAEA Fo] vEal dA % }017} At EAg ofF AH Aol AAFolA Mzt

g, AAo] Autfe) ks mE sl Atk 5, Y Ao yehd A2 44 & d
Wt vl wEd Rk ofuet 3pA Aol A FDIO 4Rt FRoAga FDIO| o] /o] &

ol mA= Tﬂr‘f} FEFE g TFe AT AS Aotk AA o] w7k= FDIZF Ab=e] A
s Fe oeFek o=l FARAS FI 58 3
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Wby 7]E ATE BeaEly] 9ske] FDI #29o T4 47ste] 2 Ao A= FDIo 2
2 BHol| A FDIZ7F AA =] o wiZol w|x&= gaks BA8tax} g}, w3k sk 7A4)= FDI
o] AR} FE Foll J&e v oz FDIO 744 93-S 293 4 JrHXing and Kolstad,



QIFQUXHEX} 20| S= SE2F0 0lxl= F=EA 163

2002 Dean et al, 2009; Chung, 2014). L2\} $47+4 %ol we FDIo) $44 a7, 53
Al el W FDI £43 87 7o) el dig APA= ob4 vFsieh uehs 2
ATAIME FDL %do] 389 vA= 93-S @37 AS e 3 Adie g7y
< 238 g staral 3tk (Hansen, 1999).

il

wHeba] B A= FDI 520] AA= 34 ool ofwet 932 A=A, 12]al FDI #20]
S Al MA= Bt A ol weh HlAdE A o ® Yehd e fleAE AT
Ao Ao Ae HHoz Ak ofF flste] F=rof 3071 4, "] AATE dFe® 2006
e 2022704 187Ee] HlolB & AV WA g & st Byl 7|ihS & dubidd 3
ARndor BMS ANGa, hgoz A4FAS 15t FDI 47“4 S ool gk A
A adE FAcke WEEY ARG oR FAS AAEIh

I OB HHFT NYeT
1. YRANFEXNY YUY BXZ HH2Y
M-S Hx2 A7Iskd=d, Azl Hla

WA @ %3742 FDIC) °°’°] A =re] 87 OLﬁ}é 0?710}21 s
LAE MAANZ & vt TP HAntweiler et al, 2001; Mert and Bol
Chudnovsky and Lopez(1999)¢} Eskeland and Harrison(2003)& A7)0 &
yA 24 EH o7 Ggate] TUE HA7IES Adsta o] e FAR Q& dA
&3S O]ﬂl Hoba Awsvy s 1*01 Hyshe = ] HHRTTFE AAIHY
I el frejsh, AR 8 7w HHE F
F43t o Yoyt FDIE Mgl =L 7ss B9 %7]9} 71315 Zﬂ%ﬂ"ﬂ % Xé =2
v EAAR LS o] FA F318a1(Birdsall and
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AAkA ﬂ%ii% AR o] SAHFAS HEA A & ME}J— o}‘iit‘r(Gray and Shadbeglan
2004; Liang, 2008). W&t FDIE &x|=r9] 7] @yl =38 B2 oL 43 A5y 184
7 A

=N Xﬂi%@% ojfgozHN dAA =] FAHARAE FIAZ 4 AvhLetchumanan and
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FDI= 2HE, 71, 49 4383 vHA" ok & theddt A1) JgA=A v E dA = o] 9]
o] & It = FaletARt, dA=) AAH ALl el FAAR] FEgE mAE A
AT M= FDI F4ol #ate] ofz Fdd A7t glom Avvitt 37t 7o) 747 2
t} FDI #4olgt= fole Kumar(2002)°ﬂ o] =
FDI ¥4& FDI7} 88X 7HAtFEE 49 wx 344 o,

HaTE, AT 2 7I9AE A4 S Hli )
Assanie and Singleton (2002)& 10278=2] o]
& w49 At A mAe 9T

Ao Tgo] HA g uEHL FDI= AAAdd 7|9sts Aoz
FDIE= #2 @%71 =5 Tl Vsold, Vedas S dAT
I AAEAY F-AFGEs] o o] <World Investment Report 2006><1 4]
HEA & ‘28s A 9L 7erss A A 7199 B4
T 2k £ ATHUNCTAD, 2006).

Zeu FDI= 934, 78, 71 5 59 SHdA & Aol7t vk webA FDI F4 o
3 B AxER AT 5 Sl Ao ofyER Aol = FDI 4 H7HE ofe A
|3t HIFAo® AAETE Kumar(2002)© FDI &2l ois] vlas A4 37}
75 FDIZF 7bE A =E A4, A= 71 AR tigk 7]o, FDI7F Algshe
5ol FDI Z2AES] 4o A4 dF2 nzivka AA gt 1z
He dAst Ak, Zlefopely ddl A ddel dig 71, #F AT Ak
Ak AT A A I 2L oY 84S WUk FDIF /PR sel A B Alehs o
A QR g e votst 4= qlvia 3t} Buckley et al. (2004)= FDIQ| Hit FUEN 71& 5,
AR5 F&3 FDIO #4E& W@7sjof g ZX“;EE}. Pradhan (2006)%= FDI
= A8, @4 R&D &5 A%, 744 A (@A dApAel bk 8 FF),
&3 FDI¢ #4285 B7tste] FDIO] s+ 895 % A ngWoﬂ Ul Ae
3k9ict. 18] Alfaro and Charlton(2013)%= FDI9] FAF1Al, @A159] 4+
U4, FDIO| B 5ol A= Z7] 1 #4249 FDIE = 1%32{5}7 A A8k
OECDel A AAgE 2970 2Hd 21 HolH & &-8afe] E4E FDI7} A7 w
BAglon, B Aa 27 Fo] 2 A9 oI5 5§ ©
FDIY A AR A48 wri= 23 FDI7F A9 AAA o]—oﬂ
btk OECD(2019)o1 4= Ak st 4 angat dake]e] 54,
Hsolete 57 Sl FDI #4438 §3 FDI/} @59 A& 7}
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3 BATHY ARNNFERY 22

41 A7E FDIo W] AE G @3t AgdTels 84747 FDIO| Fedel #4490 9
& A= ool Ak A= 71kl edwd ANEE STV wEel veA
7196l ik mE e Stobd Feutel]l lvh(Naughton, 2014). Cheng et al. (2018)9] A& 34
A= FDIO) 94A1e] 2 43S niA|w, 2] FDIZF $471A7F iAo =9 mA 2 &

L [¢] ]
A7k A%l it AR FAHAN. 28l A4 BAFAVL O BE FDIL #9S Fuan
£ QTABE Uk Asghari(213)9] ATE TFH 7)Y Fe AT HW1ES BRHD
7] W] @A/1A5RT BAFA 4 F5uG0] JUHoE vy ARAU. £¢ @
il

Awge] B4uE A4 45w Aa) @A710] B AQdutt £ HES A Hol

AN N4 AAEE dojmdria AN Ren, g AATe] B4 44 e 05
9 0% Be FDI #9 Zol59 Adlga 7490, @x=e 8477 FAAE L ol
T AR} F1&ekd o] e 45 Wil A4 BATAYL FDIE o ol 4

A
2 tfhﬂrﬂ A3 = OL%IE %‘\E} (Kim and Rhee, 2019; Muhammad and Khan, 2019).

—?;% sk A7 o]\:} Zugravu SOlhta (2017)9] 7= X}% = H]%
AFAZE =58 @2 w7k A= FDIZF 84
atAolal SATAIZF =gk m ke AHke] F4- =
LFERET Hao et al. (2018)%= FDI7F SA41E w) 751417} 87 Aol &314
g and L1u(2019)b FDI7P T E 9} %Prx]o—d.ﬂ FHL
! ]

N, o3ny
1. 84 29 I HI0|H
ATl BTl wel FDIe Ede] @A BAedel MAE g A oF
A g ARG Aekele], B ApedE BATAS Beuss nelsaa @ 84T
o M FDIY Fdo] AA% #7086 MA: Bask MAZHoR ted bsae
B2 AZEAGIA B ol Slae AURY HARYL o gl AAF WAFAY S
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W2 FDIO Fdo] dx= g4 odd nxe= &a3s 48]
Wiy ALY 3

A 5 2 Y aFoE FEH AR e F UE

& 4= JrHH-HA 9, 2005). Hansen(1999)¢] &€ 3]4 28|

o8 3AREHAE 7 Qe HERIYP FHEAE FUHE Py & 5 AvkEd

2011). i Ao A ZEFS ok A1) 2k
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fd

InEP, = ay+a, FQ, X [ ERA,, < ) (D
+ QQFQit X ERAlt > 7) + Zaxcrmtrol + %}it

A7 ERA, = w84 (threshold variable)?l #H37FA1E, ~+= 8 k(threshold value)& L
ERITh 1) 0 B 18] @2 AR gepisea ANEEE dviee, 25 ) 20w
st 1] gt 7HAA HaL, ok ™ 09] gh& 7Rl drk B3 InEp, = FEWel 2

FQit% 5P #5908 FDI $4E, 1, F SARFE e, o & 458, 8 = 2

rﬂ
n&
o

oo BERYY o pgsE PEEsERA, T BUSE 7011 IERIEE

oA net $EA5S 2709

9] FHE olsh 0L PHOE EEo] 24 o|F RURYAA Y A7
2 ATolAE 00595 E 20229714 F5 307 4] SdelelHE 248t

e AT E T3 FFeds st
T oyA Fx7F A' f5e17] :
Toz Qa T=2 AA At Ae Aidsolx
2010). MgE A= o]ibshs} el o Ale]7] wEel, T2 B 1R o]itES
=35kl $ItHWang et al, 2016). o]3tst&2 &7] & s} 2nAldA| o] d-Aolw njAd
A @Askr17E flal 7] F4E s thCalkins et al, 2016).

& A, o)
% A%]ﬂ-l:ﬂ—x% 8_ -
53

JTHLiu and Liu,

FDL 9 f942949) 37k Ad £ TeAE 72 S0 Juse, ol R AAE
Fa) 97k Aga A9 B8 DAL Bl W Jd BF F9FA] 253 Jlge )
WAE A8 7% W EGE sbsgel ol A Aok @ o9 A% &bt e
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t}. Buckley et al.(2004)% 19909 F=oll +44¥ slwA FDI o FUad0] F713
+ FDI ¥4 Alast shA = 71999 A el o84 d&s vzt 248t
Bt frdadoe] 245 g vlgo] Fobx A7|FA; ofgo] Al HE AAlekH, o= AA
71938 Wi 2 7s ss e oluA Aok 3 haE A
FDI= A2 ofvel A7), 49 =oh¢ 5 tdd
o] HEHAE B3 A 7IHe WA
OECD =7}l BALS & t=4 7|9 HEAo® o 443% 47|5d wet 2 559 7]
<7 A A S E9)8tar ArH(Zarsky, 1999). /= g 25| AL Y 71ES f-’rx] ot
olfre, thwA] 719¢] OECD =7} 24140 dA3 34 7+s S5k 7] Weo= &
T A Zugravu-Soilita, 2017). U.S. Office of Technology Assessment(1992)= ME=9] 3
A gA qbgjo] Mzlar Al AAG X8 AF VIE MM FoE FFEof gt A4
At (& o, thol 54l sgtEo] 2T A e Fo] 5). A FskAd, FDI= @A 719e
Y2 E AlFshARE A9 ﬁrﬁﬁxﬂf’ﬂ uet #4719 9
g 878 EolA Ak & % A4 FDI= U4
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= B = =% o, old| whel G oIt W& AL
S AT Bt opyel, Witk AGAA T A TEel 84 A Ve = 5
(Rondinelli and Berry, 2000). o] &4 A3]AHE oz} &% P2 A Ate] 737]5S kA
A B0 Azl AWAeln 204l g
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ARl AFAS AT,

1 o ool 4 50, ol A4
A 71%8 403 49 BE PP F03 P ohleh FDI /199 3§ 2988 A 347
]

dEge A gtk

7% Fo2 FDI #4245 Yehile 8% S4A% 5 itk 71& 759 32 7149
B el Ego] Hal, 719e o] AL FYeE o g 4‘}%% dE T Ao, AdHek
3 Q&Y Ao ko] ®ThAssanie and Singleton, 2002). w3 X873 740l oo
g 55 B AR dATY 9wiE ARdE 44 dFeE = F U

(Smarzynska Javorcik, 2004, Gallagher and Zarksy, 2007).

FDIO] 24 Axe oA 7k 534 adle] EAsty] v, tdt AxE dste], FDI
FA O FIAEE TF3kaL, FDI F4o] A=l vxe dFE RAgoF gth(Pradhan,
2006). NE=ZI] 7F5A AFYHH-2 Shannon(1948a, 1948b)2] A Ho|&&

ME e BSUA & 5A4E 288t 7teAE Foldke otk £ ‘E?Loﬂ’ﬂ FDI %4 %—
FARE Wrhsly] A dEZI WES A8t 7tsAE AR AT Zhai, 2023).
FDI A+ frd=d, 7% £, 7949 28 7jese ol 7H AFA R dERY 7FAE
Aeh ARz ZH7b 02519469, 0.2366047, 02571845, 0.2542639¢]th. =& FDI T3AI%
FQZ.]% R 03 1 Apele] gho = e, FQijﬂ 255 FDI $40] =th= A& 9v]gt

ot
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4 s Fo)7] -Cn%H s|FEA e 3Ee A TS vH F e thee FAWTE
FotAth (1) AAEHE4E (Grossman and Krueger, 1991; Panayotou, 1997), (2) <1&ApE
(Albornoz et al, 2009), (3 A % (Yang et al, 2014), (4) A4+% (Perkins and
Neumayer, 2009; Ning and Wang, 2018).

# A A& (Pollution Abatement and Control Expenditures,

SHATTAIE 543tk PACES] A o] b4 aa qiA|e] Aol

= b AH AeHEeE T4 9 AES EgehtiRubashkina et al., 2015).

ATFANNE FAFRSAEY LdAe #Ae FAE A A dYHFRE ARESATh
2

AEo d4ed #E Fae 298 wEd St wet Frksh] witel, edde] Fab
S AE A g F& Aot mEbA B Ao A
TAZ &3 o] AAstth(Keller and Levinson, 2002).

[A it ]Bit
[At Bt
E. RAit - £ Pz , E. it E f)z ,
EP, EP,

W77k Ae) FAdle F2 olskg el FUSE AFoln #4ed Ae Faele o
791% welste] ERASHERB % /4 WHoR B47AE S99tk 2474 ERA,E I t

A9 H77ks A Fapel(r, ¥ tdwe) AvIzks Ae Hd Bl )9 MES id td

At

w0 ol katd MEH Ep,)H tdwe] oltatd At WiEH EP)9) &R e golth 34
Al ERB,= 4 td=e] #4809 A FAN(L, ) tdee] $Ped A A FA
(7,)9 v1&S id td=e] olatsls WEH gp,)d tdee] ol tatd At WEH EP,)9 ]
&2 U gholth ERAERB)7F 180 21 i A td=e o|atsldd v o

~(37499) e FA7F v A 9rrt 23, ERAERB) #tol & Ad t] 948 3451471
Mg ofmlsict,

<E M-8 2 A7 2ARYA AREstaL gle MFEd digh 22404 Ao} 34 A5
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o | INEP ECCR FUSO2 WiEF =gk TRAREAAL
T
FDI B3t ) i
mSC | Lo, o | (FDI % %9l FDI 719 )9l 2o
l
EX FDI & %31 | A194 FDI 7199] sEFd/494 55359
=4 | pROFIT | FOI 2914 FDI €41 7190 7hilgolelg / 3t ol | =84, &=
N #9719 Whigelds FUEAA, 2
wT
(FDI 341 7181 F9dul=A/FDI 3¢ 719 | 4l €Ad%
7 2= /\%
WTECH | FDI 714 55 | 0 0 oy
o |TDLEAS F [ 919 41 A99rE wPen dEws ¥
AE W Fool 75 SPAL
H717ks A2 Tt H7) 7k A g
ERA AR Hg/olatat wETF olakals
e B Mz g
ATA 3 22N EA A7
w2 SATA T %78]_-_ e BT SA0d Aa Ad SHEATAAR
ERB FAee ngy/o)ntetg v o) itatd
Hit WS HE
nEC | AAEASE | A4 GDP =gt e
= o) ==
5 WATE | A% A4 A A/ A% GOp AFAGL, T3
A Het7l e AR,
woe | RD ATNE A= | A 94/ A9 GDP 2307w 18%
I . Zdiiﬂw oV e A% / 64 o1F F | yeipt
T

<E N-1>2 71$4 57 Ane ANAT 5% 300 49 1847 ﬁH%X}E‘E— A8 e
w4l
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E V=1 72X 34

Variables N Mean SD Min. Max.
InEP 540 12.402 1.375 6.683 14.355
InSCALE 540 17.990 0.720 16.133 22.396
EX 540 0.323 0.226 0.001 0.845
InTECH 540 13.962 0.566 11.898 15500
PROFIT 540 1.143 2.129 -44.560 10.294
FQ 540 0.525 0.095 0.281 0.858
ERA 540 1.384 2.7150 0.010 46.025
ERB 540 1426 2.739 0.041 34791
InEC 540 27983 1.010 24.718 30.189
1S 540 0.440 0.087 0.158 0.590
RD 540 0.016 0.011 0.002 0.068
HC 540 0.129 0.079 0.027 0.505

teoz ey REg S Fol FDI S29] 8744 gl vdd4 237k EAeh=Ao vgh
ARS AMuyrh 249 3 WAz HELHIARY S T A sl e =HEY
7F EAshs ol el Wi AAS AAsth A A <& V-2>9 2o

<E IV-2> &4 #0 tigh 49 2

ST ATX](Critical Values of F)

=H#H 48 F2k Px A o 0
S EH AL 46. 275 0.0000 147281 17.7201 22.3274
ERA 25T AHAR2 388 0.8033 13.2539 16.8848 20.3967
3T EEAAES 15.35 0.4933 33.8412 39.7441 49.0833
G = EH AR 36.46#x 0.0000 14.8783 177835 24.089%
ERB 25T EAAF2 821 0.3033 11.9008 15.4229 19.4836
3T Y HAF3 6.15 0.6000 154198 18.1093 258042

Notes: P#+& bootstrap] Pzrolal dld A E& 0810°] 3L bootstrapping A Al 319 30038] s p<0.01, ** p<0.05, * p<0.1

T 223640131 [2.2364 MIRE, 22364 o] %] & 2708 3te] A 1Ty ERBE
70890131 [2.7089 mIRE, 27089 o]} & 2749 -7to] EAst
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(0.130)
PROFIT =0.018xx
(0.004)
FQ =3.398sxx
(0.687)

InEC 0.260x 0.332 0308« 0.309x
(0.141) (0.137) (0.131) (0.137)

IS 3,862 451 1% 4,360 4.31&#xx
(0.980) (1.027) (0.965) (0.989)

RD —67.23%xx —69.871 3 —60.222xx —64.731 8%
(17.109) (17.119) (16.162) (15.984)

HC =10.1715%% =10.98033 =10.742x =10.734
(2.626) (2.658) (2.278) (2.369)

FQZ_t X 1((1# < '71) =3.416%xx =3.490xx
(0.679) (0.674)

FQit < ](qit > %) =4.195%xx —4. 2083k
(0.780) (0.803)
Constant 13.1725%% 5.405 6.127% 6.115%
(3.607) (3.379) (3.264) (3.363)

Observations 540 540 540 540

R-squared 0.828 0.820 0.835 0.831

Notes: Clustered standard errors are reported in parentheses. The F-test indicates that Model 1 (F = 81.04, p < 0.001)
and Model 2 (F = 17143, p < 0.001) are both statistically significant.

Hausman test results suggest that the fixed effects model is preferred over the random effects model for both Model
1 and Model 2 (p < 0.001). ##x p<0.01, **+ p<0.05, * p<0.1
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ABSTRACT

An Analysis of the Effect of FDI Quality on Environmental Pollution
in China: Focusing on the Threshold Effect of Environmental
Regulation

Zhaokuan Zhu - Yun-Seop Hwang

This study highlights the limitations of existing research in adequately analyzing the
impact of the quality of foreign direct investment (FDI) on local environmental pollution.
To address this gap, the study employs panel linear regression models and panel
threshold models using panel data from 30 provinces in China spanning from 2005 to
2022. Overall, the findings demonstrate that improvements in FDI quality contribute to
the reduction of environmental pollution. Moreover, by applying the threshold model, the
study investigates the non—-monotonic effects of FDI quality on environmental pollution
and identifies a significant threshold effect depending on the level of environmental
regulation. While higher—quality FDI can reduce local environmental pollution even under
weak environmental regulations, the effect is limited. In contrast, once environmental
regulations reach a certain level, FDI can fully exert its positive impact on
environmental improvement. These findings offer policy implications for attracting

high—quality FDI to promote regional environmental enhancement.

Key Words : FDI Quality, Threshold Model, Environmental Pollution, Environmental

Regulation



