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R AR 1) AR 2SI e ity o 0 R JR AR, Al g LUV L R 2K 7 L B i) LB K3 L7 HL* 20K
TR B LR ™, R R A P S ORF R 37 A A5 PRE 19 DU LA A 285 SO A 15 ) T 2 s Mo L 7 5
B BRI S Qe AN R, — 5 R R T Ty UM PR AL BOHROR 56 A S R BT TS YA R00h B A
Fo WA, A A FREEHLE] B5 R IHERON SO AR E WY A2 AT T e BLST B2 dE dE L
S PRI, 5 AR 3 B A B R 05 BOR B AL B TE A R AR e AT N
A3 RV, AR5 BRI R T3 B HER Y A RO e TN AT 5 o R, AR SCRE T rp A 0BT R A 2% 45
SEERLAR X5 SR A TR AR A B 25 BT 2800, 3o 0 1 5 s 2 45 L EL T ek (5 A J ) P50 ML o BOSR ELAT

=\ XH#kGRik

AT KT BRI 55 75 T HE A 5 SCHk , 5 228 R AE SR B ML 2 715 fe 2k 1 ¥ e 2 4, BN ER BT ML
o] 14 A A8 HEARSE ™ o5, S R SRR A ) RE ARG AN i Lo FEr A AR RO T I TS
Pl 0T R PTG A YL (Gray , 1987) , R RBEA M AR P HoR (BEIRIC & LK T 5 SR, 42 T+ B
JF PRI L K AR AT ] BE I Al PRI AR A BAS B9 1 T, OF A — e R JEE b BR A Al A 7 SR etk A= 7 T
ZAIHT (Gray & Shadbegian,2003) o JXAEAH] Tl it i B AR BIHTAAL 5 G HE , 17 B2 7e A 7 F i e
RAE FAR R 3 Anlb ™ i LUK 75 Gkl (554045 T35 %F,2015 ; Funfgelt & Schulze,2016) o #7327 56T
2 FE AR AT T SRR, PR B TS A AN U BIBF ST A1 . AN Greenstone (2001 ) 1 FH 5 [ ] &
MbARM B AERE , 55¢ T IREE L0 G B A T AV AT O BN, A B R B R SR AR A ) T
AR B BB A J&  ANA T2 LTS5 YLl HE s Blackman & Kildegaard (2010 ) 3 585 P4 2P0 R B O AF 523k
W], BORF RS AL ) - 05 k25 i e ol 19 e (87 SRR, S g 135 e HER 1 Hi (2016) iz il v
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pollution,, =a +B,ER,_, X I(M<8,) +B,ER,_, xI(8, <M<S5,) +-+ +B,ER,_, xI(5,_, <M<S§,) +

B ER,_, xI(M >8,) +v,In(rjgdp) , +v,In(PC) , +vy,agglomeration, +
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(1) Bl AL A 5 G HE IR B AR L (pollution)) o —FORYF, 15 Y HE 32 BRI A WA A LB T 44
SRS T A R AR 5 YW xd PR R 4 2 7 T BB 2 e B B I Y e B 2 S (SR, 2013 5 AR A,
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(2014) = B BT IEL(2015) LKA PEBSE (2016 ) p S8 % . AT #Ran T
TG, XS 28 TG Y HE AR PR A T AR HE AL AL B, DLTH BR A% B R AR (] B AN T 28 BEE AR JE . BRI
XA WE
PE‘;:[PEij—min(PEj)]/[max(PEj) —min(PEj)] (1=1,---,3035=1,---,5) (2)
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53 7N 4% 2815 Y HE B 0 fe B A e/ IMEL
HR AR TS YARR bR i I R R B RANE (o) o BT I5 P RO R I A S B v E i 22
S, (At R el 25 5 BT DA, AR SO B0 25 b XA ] 28 784355 G HE R B 7> AS [m] 9 A, HH DA S e 4% b
D5 YO B 22 5 . R R A AT
PE, |7,
“iT zpii:j/ Y, )
P, PE Ry BRI TS YR i SR ; X PE, #5215 B Wi 4 R HECE R 5 Y, X i 59 Tl
SPHE XY, AR E T A 7ETHRAT B DI 4R 25 2675 Qe HRR 88 22805 |, #5315345 ) 2003—2014 4F
()95 G HE RO 5 R BV E w0
IR MR A 2T G i AR A A I 2 R 55, R RTINS X B 07 125 1 5945 380 4% 3 X 75 e HE ik 25
B TH., 15 Qe HER s G HE 0B, W UE I 3 D35 Qe R BB . HAARTHH A
pollution; = %ijﬁj x PE}; (4)

(2) i AR PR LS BE (ER ) o HAT, 5 R & T IREE AL o A i O iR R 2, 2 LAY
EAR ISR IR IR IS . Hovh , B ATRUFE b (A5 PR BOR ) 7 K0 (Low & Yeats,1992) ({5 Y4 1A BE S A A
A (Walter, 1973 #E AN SE, 2011 ) 45 SRR 15 A A 45 A [] 35 Je 1 19 25 BR A AR 3R (e 2R 75,
2010; 5K ,2014) L K AHERCE B (Cole & Elliott,2003) 2 F5 4436 B ST BUA S5 85 A LR bn il 7 -5 s IX
PR AR TP B HE LA 2% i DX 3 07 BURE T S 0 HE I 4 5 DI AR 5, BIT LA, IR A AN 2 T A% 1 411
HEPEAE B (Jatfe & Palmer, 1997) o DRI 5 I BRSO AR A Dy BRSR AL ] 0 88 B2 B , B ) S PR Ll A28
RN BTE RN AETERNE . DA, AR SO PRSI E b e B i b DX PRI AL A 5 R, ELRAR 4 A Dk
(2014) 9 8B , SR B K HERGE R A SRR 25 BR AR AR L BR R OB 2B R BRAR DL AR R 7 W) 255 R
I FAIRIE IR A 25 5 15 BORAT i M X PR BT ML 5 B o BAMATHI i R 2L T b 3 95 e HE 2 5 48 B0 3
Jridio T EL, BRI 2558 ROk ns D) 150 B T2t DX A PR S5 ML ik A g (52 M A, 2013)

(3) "I 728 6 355 52 AR B 37 7K 7 (technology ) 7 M. 25 ¥4 i 18] 418 %X (industry ) F05h Ry B 4% £ 9 K F
(FDI) o FEZFF R IR B , 7o M S5 A4 i 17 X6 15 S HER B 520t A7 BT A [a) (BTl Al A J 4bh 22 8 i
Jeflbiit . MIREE 7L 25 A AL TN Sl PR, 2255 A R e LUSR = R e g 253, IR A 3t
BT YRR . Rt AR SCHEBEER A GDP G EE R JEE M 5 i T P8 25, i EL 7ol 45 4 i 1)
Hobimy , W8 3 D™ b 254 R O 1) 25— ko 3 40, B IR BN ORI A ) T Al AR 7= J7 e AR F 46 4
DAL, DT R AR TS S HETA, BT LA, AR S 4 6] A =l L 01 F I S BCROR A 5l X B BT RE T o Ry, 1B 4%
SR AN R B4 G BUR A B S R BB BRI RS A AR BEI A R PR B Oy AR T

(4) PR AL B BAR AR 22 55 R ROKF- (rjgdp ) VARS S (PC) (LT R AR (agglomeration) IR TH AL
K- (urbanization) Lk KX SMT TR (open) 55 o oy, I IX A 3% GDP > 8 8 22 55 R S /K s IR A5 D &
S JE B3 DA 28 AR S 5 5 TR TR AR A 7= H R B2 2 5 8 SRPR T2 5 ) e DO B 1 B SR o
K5 BRI HE Y 1A GDP T B X ST U

3. BRI LA gt

AT 2003—2014 4R [ 30 M4 T VA X (PERIERST ) B RS 11 e A B dle e o v, 5
HE 35 A8 U SN RS 5 AL B ) I B R T P AR b [ BRI AF ) o BRARE ML) 8 728 i R
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OE B IR TR o T IR 28 th 45 3 X GETHAE 5 ) HEAT A SE o 380 A SO s B i (E Y
BRGE— 45 1990 AR AL AR , I X HARBIBKF SR BRSO (G5 R RIKF- LA S S AR
o ICE AR RUE . AN AL PR U AR A T, B SRS R AL B B T ARAT P AR A4 7 91 HAS 2AO28 T I e e Y
FHIE . A7 B U RA PEGE T A5 R AR 1 P

®1 LTEHERHR ST
ARk FEA PiE PR /M SN
pollution 360 1.068 0. 658 0. 0006 2.542
ER 360 0. 635 0.228 0. 000 1. 000
industry 360 0. 464 0.077 0. 204 0. 601
In( technology) 360 8.784 1.588 4.249 12.506
In(FDI) 360 5.047 1.655 0.526 7.883
In(rjgdp) 360 10. 149 0.651 8.370 11.564
In(PC) 360 8. 687 1.493 3.912 11. 656
agglomeration 360 0.201 0.491 0. 0006 3.721
urbanization 360 0. 506 0. 144 0.263 0. 896
open 360 0.341 0.418 0. 036 1.778

BORDR R : A S B

F L\ KIES TR IE

LIRS0 4G 56

h T W E 221 TR R G BT 2, AR SR S X T Ak R A A P D R B T TR B A TG 56
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THE P AE LA THE 53514 30. 100 ,0. 040 0. 420 5 XCE [ 4l . =5 TAESON AR GE T AR 3 5 A a4 ¢
IR B4 T TR S8R 6 56 45 R g o B — T HE RN AR 5% ZKSF b B3, MR A F et . P A . TTHE(E 2 51
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- TR - T T30 R 7R AT bk e T
il industry=0.420 | 15178 AR ITTE oHE DI SR LT | 25
WiIn PG BTG BRI NS
R JLsE A T T WL T TP L DI
e W(FDI) <6.077 | 1R S IT . sy Bept . bk P 2 P M g | 23
b Wl A
FoOh R T e S
iR W(FDI) =6.077 | L 090 TR L et 7

BORRR R « A SCHE

2. TR AR AR AG T

WRIEHABVHKF 57 b 25 i 17 45 8 SR AR BT K P = 2 A8 TR (R A R AR 20 AL 45 2R AR SCSEIE
0 T BRI X8 15 S HE R v S e B S B MR AR (A5 2R N6 4 7R ) o R 4 gAY (1) FIBEAY (2)
BRI R TR  TEA R BORAUEKF R, BRI X 775 P HE R A8 1 8800 A7 70 235 26 S5 0 R B W1 A4 1]
HEREAE . Hor FEAREAR BRI IX, B P =R RS EACEUN T o' 7 (48825 ) i, BREEHL 5575
YRR AR S 135 O 1, T W 3 DX ER SR AL o B ) I 7 T 5 et . et L, e Pk BB AL A 9
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PERARLNL” b = AL o BRARE AL bR v ) ™ AN B A e R T G il , B A 135 G HER, B3 1T
LA B BRI W2 o A, FERIEOR BIE K X (I P =Fh LR BE AR T 48825 1),
PRI R X 75 2 T B R0 8 255 DA 97, B I8 AL At ) 9 G Dl HE A3 0 2 B SR BB K P B T T 3 28T
o B, PREERLE] A BOR BIBAMERON” 5L, I RE S A R TR AN AR AR, TS UE T8 IE AE IR Y
CWRHRUL o S WBORBIHKF B T AR (E 20 245 RO, O T 5 SR QB K P XA A L st it )™
AR WL T30 SR S5 M, T 249 o 73 2 DU A4 3l D7 TR BOAR BBTK P IX . fhatn] WL, 3% SR B8 ik
IR BRI AR BRI K 23 18], TH A BE K (4 5 T Harh 20 X 20358 ML 049975 e w4, 4% STk

o B FRERLE S TS Qe R A ] V7 RAE LA SC R IR UE 1R SCHYBOR BT R A BN AL R, i

fE 7R T IREL X5 Qe HER AV PR AE AR BB K P — B2 B BR A

x4 ER R E AT ER
(D) (2) (3) (4) (5) (6)
Vaing =2 N . o . N
o RE AR A B = BN 7= b 4544 ek 254 fRANRT 4% NS
KT KR RS | IR | RYOKTK | PR
R 0.129" ~0.214" ~0.290 " 0.179** 0.025" ~0.146"
(0.072) (0.032) (0.077) (0.065) (0.018) (0.062)
s (rigd) 0. 174" 2.768 0. 124 0.266 " 0. 146" 0.621°"
Ep (0.062) (0. 479) (0. 146) (0.056) (0.068) (0.097)
W (PC) ~0.0161 ~0.116™ ~0.019 ~0.013 ~0.019 ~0.031 "
" (0.011) (0.043) (0.014) (0.009) (0.013) (0.012)
N 0. 056 ~0.463 " ~0.059 ~0.059 ~0.324 ~0.430
aggtomerasion (0.073) (0.084) (0.117) (0.062) (0.246) (0.047)
bamisation ~1.888 ™ ~20.297"" ~2.889" ~2.096 ™ ~1.867 ~4.858"
(0. 669) (2.039) (1.689) (0.561) (0.762) (0.827)
. ~0.098 2.561°" ~0.133 0.128" 0.525* 0.548""
P (0.132) (0.381) (0.201) (0.069) (0.233) (0.112)
s ~0.013 ~18.863 0.526 ~0.819" ~0.191 ~2.996""
' (0.408) (4.633) (0. 650) (0.395) (0.445) (0.735)
Obs. 299 61 72 286 246 114
R 0. 882 0.954 0.832 0.833 0.779 0.725
F Stat. 29. 850 492. 180 72.85 39. 67 26. 810 51. 620
Prob. F Stat. 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

L7707 T REORAE 1% 5% \10% JKP 1R 15 S N O BT
GORBR IR A SR

MR 4 Y (3) IR (4) BIMGTHES SRR, BEAE 7™ M 45 A8 D i 18 K0k A 22 A, BRI LA X 75 e+
TR AR e A 1 ST AR, R B S 28 A9 T TR ARRAE o AP 7 Ml 45 F40 i 10 45 50X (28 7l o B
FAK T 0. 42) , ISR T 5 e HRT 00 v 52 W0 Juk 25 DA 000, 5 B B85 AL o o A 7 A R 40 o)t DX e
TR0 T DR A, A0 b R 1] i 250 X )7 M A R i ) 565 — 7 Ml AU SR =7l , R ™ g ) B 35 100 ol s
TEAS IR DX I 55 BEAE | 55 75 G Al AN AN DR PRI IR MRS 1) b 71 T 4 24 JR 3 43t 77 b o o R 2 1 A 30 B
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R, g fEE” E R

SEERLTR 5 A L DX o Pl HR Ok , PRI LA 9 14 7 7 D 12 3 D M S5 M A TR A 1R K Bl g, I A
TIGYiAE . T3 oh, el 2R G 1 15 B (28—l FEE T 0. 42) BRI 55 75 S il =2 a) S B
Hh A 3 B IE AR S, G PR AL 5 2 1 _E T I B0 e 2R 45 S HE, A B e 1 DX s e . iR
DA 1 7 bt R 1] i 25X T P 2 B 7 ol R ¥ e A TR ) L ol f) T2 AR IR UK s DX BRI L o A
YRS T AN ASOHE LR A7 b 2354 1) e € A T 1o i 0, T EL 2 o R PRS00 RO AR ™, AT IR A il A= 7 AR
AR ABGR TS BRI o SRR b, 57 T Ml 45 R i 17 435 250X B RE AR S oy 7R 00 22—, B TR R A [l X
Pl EE R Al VAR ATI SR TS I , 00 7 b 254 A DA TG A 2 i 33 b IX PR 58 KL At 14095 G Dol HE RS
KA o B PRI Y HETA A4 5 M A A7 7 Ml 45 R D 1 2™ B BIR A, T L7 Ml S5 R 29 TR Y BRI R
575 YR Z Rl B V7 BIAE LR G &

4 PRIRIL(S) MBI (6) TR 1 ARSI R BB K DXFI g A1 R BB G A DXREA B4 [l ) £ T
SR . H TEAR RSN AR TR T BRE AL 75 e R p i it 2 A T a5 AR A, JF R B 2
FETIHERSAE . FEARSP R BB AT X, BIY SN R B AN T e 77 (435. 72 JTAZT0) I, ST L 5
15 Y HER AR DG 25 O 1, Ul B ER S5 ML ] 56 2 4 = 2 o Ja e X5 e o kot PR A , AR A R B 4% ¢
KA X A TP E R E A DU BT O A R M X T e s A AR T DR B R SR LR T A T
BUM R T BORTARTE” o WS | SR BB I S B PREE AL 2 i 58 4 A AR 58 AT LG K
TR, CABCT 2 DXy e 38 1 58 LA K 3 ] 7R AR U i 22 5% il b IX 7 e 2 AR TR Al e RS 1 EXE I o ]
UL, I B IR BB R E I R M A0 e SR BBV X (PR B SR T
435.72 JIACIL) , RBEHLHIRS S REHEI B i s 35 O 7, WG Sh Ry BB ROKF /Y BT BREEHL I Y
15 YR HERAON A S8 57 D S o 9, AR LR B BT A5 e B4 2 S T 9 M X, B S5 LA o v )
™ b7 A ) T Aok A D AR ] il A S 2k A8 2 € A 77 BOR FBOR i 1, AT AT Bl 7 R 5 AL A DG B
ROV A B R o P, 2 X S R BB B A R M BN 2 SRR S S
QEHERC Z (B ) V7 YRS R YGAIE 1 AT SCHY MR LR BT A OSTAL , RIS, dudi s 14k iy EL R Bt
X5 TR PR 52 M ] P 473 9 el 5 JBE ™ A UL Ay €0, LA S R SRR AR ) 5 e D HESBOR A7 A S R B4
B — B2 A BRI

M AZ B A 25RO, 2250 K K Al 1 2 B BRASE TS (3) A8 At oA [l )3 075 e v 22 S 25y
IE, YA BF R K- 5 15 Qe R 25 G R BOE AR G, B U5 et 17 i R R UK E . ARS 5B
AR AR TR (2) AR (6) HR 35 D 00, AR A D7 i Fp AN 38, 3T AR S 5 B, D s B AR B 7K -
DX AN R AT R BB KP X T5 Qe HE R 2 B PR RO . S A, L WA DXl T A v 7 3 e 2R T 0 76
HBIX, M X R 2 B Ak 2 A K- i R 52 280 8 B g , 2 AR R I3 [l LA 5 T JBE N 2 5 A
SR T PR G A A HBIX, TR I 0T 4 DX 775 2 HE 3 B 8 A 40 i ) ORRJEL 57 45,2013 ) o 52
NS GG ORI (0 B8 AR T2 B P A% — R XL 9 HETS A7 o HEAT BT 5 1E (Stroup & Goodman,
1992) ,TEWNE T PX T H 2 5 — 20 Axiil i P85 J7 2 s 07 BURF A A © B3RS 23 VoK (Har-
sman & Quigley,2010; 3 30,2014 ) . ZHFERFLE A5 TR BB AUERE R (2) IR (6) P i 25 1A,
RG22 U A B TS Y IsiHEBON A AR T AU AT I AR VLT3 LR V45 7R B I v 22 5 4 e K P i L
NPV R R B I, X SRR At (2014) % (2015) BIBFTEAEIE—E. I Ak 9 il it = 8o Bie
A 1A 77 i v 2 2 25 R A, PSR T A A S g DU B ) T35 i HE , X 5 5K T A% (2016 ) BORTFE 45 18—
XPAMIFTREAE BRI (1) FIARY (3) 2Z SN A D 2 777 e rh 42 S 35 D I, S W ST IBORE A L e 17 775
HE o 3 E0X — 452 00 foe BT SR E T2k 7 ol 54 L 8 A3 S8R 0 S 38 . 8 ) ) 4 (R R 2
JERR,2008) o M IRTH DT RRAY B Z AR IR 45 RO, N T R F ST HE AL D0 B A 56 45 SR UE S TR
T E B HBA AR

3. 23 [ HH A 3 RIS

75 P2l DXCER IS ML 55 775 2 HE A RT RE DS Sty B2 (1] ) Q08 0T 8 T A7 225 1] i R ARONE (32 SO A, 2014 5 38
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AR ,2016) , it L, BT RS T G 28 LT AR AL (1 SIETE 73 A mT B PR A 22 W 25 (] DG 2R 17 S B0 145 R A7 7E D
B T AS[A) IR AL TE AR AY (SDM) 7R TR 51| 28 5 8] ) 45 [B) 45 R 5 5 2 18] AH 556 2 07 T AT URR o 34, i L
[F) I 25 452 1 e firp e e 5 g R i 1) s TR R S, DRIk, AR Sk B 5 R ok 55 95 % HI ik 2 TR g 3 2040007 1) 471
WFFY, B T2 [B] T AR AL AR R S, 2 [A)THi BAL Y BRI AR

pollution, = p Z;:] Wij x pollution, + B,ER,_, + 3, Z;:l W»j x ER, , +

')’Xi:"'d)z;:lWinXu+Mi+/\:+3u (5)

A RS [ RCE AR W B E , A SCIR] IR 1 b B804 AS R o 0 e A e AR R o 1o A o 14 i =2 AR
TR TR, FErb SR 2 M40 Y e 05 B 0T e, A4 10 RAR & A 5 3 T 4 B 5
FUTAE R A, A SO A0 26 (2015 ) i e, BV W, = 1/d, (d, 3R BIASHBIK thos 2 A1 6 5 2% B
B) o b, AR M AT AU R RS S iR A K B S A e . DIt AR SR Bl Geo-
Da 73 [APEGJE 73 Hr P E 345 21 2003—2014 4FF [ 45 iy [X PRI ML 5i8 B2 -5 75 Y L 235 15 4000 Moran’s T 4t
THESCHX B M 3 F . A 36 25 SR 3R B, B85 L 5tk B2 5 75 e HE IO 2 45 45 209 Moran’s T ST HE AL T
0.3 ~0.45 Z AL HAE 5% 7K 1 38, JEWR A Hi DX R ML 175 Qe HE RO A7 £ S0 3 10 2 AR E . $R5 ALl
575 G 25 ] T AR AR A A A SR NS 5 B
xS = (B E AR AL AR [ )3l i 45 R

SRR A L P o T T A
(7) (8) 9) (10) | () | (2) | (13) | (14) | (15) | (16) | (17) (18)

AL AL (R M2 | i i 25 | ARSI EL | AR B R LA | e i 2 | RS EL | R AhRT EL

\ , ’ RHEAR] | FEARR |, » ; ,
s 1 | e ot o | TR (R ) | HEAR BEK | B HOK | o T o Lo o 1 | FOIRIELEE | R 145 | B TOK | 5K
HOKFIX | BKFIX WK ! MK 3 TR | TR FOKFIX | BKFIX - 3 - 3 K pores

Kt
i

P 0.257* | =0.181" |-0.192"| 0. 110 | 0.248™ | =0.168 | 0.187* | =0.197" [-0.153*| 0. 144" | 0.198" | -0.201 *
(0.110) | (0.129) | (0.093) | (0.043) | (0.111) | (0.177) | (0.080) | (0.105) | (0.081) | (0.065) | (0.091) | (0.137)

I(rigdy) | ©23 [ 0-6137 101247 0.205° | 0.246" 0.579° | 0.198" 0.569" | 0.117" | 0.197° 0.215" | 0.353”
BT (0.104) | (0.135) | (0.064) | (0.128) | (0.115) | (0.106) | (0.101) | (0.114) | (0.055) | (0.119) | (0.085) | (0.153)

-0.028 | -0.013 | -0.021 | -0.007 | -0.034 | -0.003 | -0.024 | -0.009 | -0.026 | -0.012 | -0.027 | -0.009

In(PC) (0.024) | (0.019) | (0.024) | (0.006) | (0.024) | (0.016) | (0.033) | (0.014) | (0.034) | (0.031) | (0.044) | (0.046)

agglome - -0.372 {-0.253""| -0.056 | -0.059 | -0.244 [-0.196™"| -0.347 |-0.212"| -0.033 | -0.035 | -0.216 | -0.174 ™
ration (0.222) | (0.056) | (0.163) | (0.058) | (0.178) | (0.056) | (0.237) | (0.116) | (0.116) | (0.078) | (0.158) | (0.078)

urbanize - -0.419 |-5.604™"| -1.808 | -1.664 | -0.762 [-5.273""| -0.376 |-1.684™| -1.324 | -1.642 | -0.728 | -4.765™
tion (1.357) | (1.118) | (1.229) | (1.404) | (1.391) | (1.013) | (1.395) | (0.718) | (1.243) | (1.304) | (1.322) | (1.883)

-0.297 {0.422™ | 0.121 0.290 |0.386™ |0.395™ | -0.258 | 0.237™ | 0.154 0.264 |0.344™ | 0.313™

open (0.206) | (0.109) | (0.281) | (0.188) | (0.199) | (0.111) | (0.436) | (0.069) | (0.227) | (0.268) | (0.166) | (0.141)
Wapr | ~O-041 [<0.0857(-0.067"| ~0.043 | ~0.089 |-0.097"| -0.02I [~0.095"*|~0.052"| -0.051 | -0.065 | -0.087"
(0.097) | (0.042) | (0.027) | (0.038) | (0.108) | (0.043) | (0.194) | (0.047) | (0.024) | (0.066) | (0.176) | (0.032)
. 0.011 | -0.048 | 0.113 [-0.035"| 0.013 |-0.104™| 0.009 | -0.034 | 0.108 | -0.041 | 0.022 | -0.101"

W s In(rjgdp)

(0.023) | (0.062) | (0.147) | (0.022) | (0.023) | (0.058) | (0.018) | (0.052) | (0.176) | (0.032) | (0.163) | (0.068)

U T I BRI RO AR SO B N 5 AR
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PR A A 3 AR R
(7 (8) 9) (10) (11) (12) (13) (14) (15) (16) (17) (18)

i
ot T8 B2 AT |y P it (N |
o SR bt rasrnte| gk | pepvok| R BB b i v | pesnvok

" " X X T Fro|7 " X Hix T X

W In(PC) -0.005 | -0.007 | -0.032 | 0.001 -0.007 | 0.001 -0.007 | -0.012 | -0.038 | 0.007 -0.015 | 0.025

(0.007) | (0.013) | (0.034) | (0.004) | (0.008) | (0.011) | (0.021) | (0.032) | (0.041) | (0.012) | (0.044) | (0.061)

W # agglom - | -0.532*"| 0. 166 | —0.009 | -0.010 [-0.479*| -0.096 * | -0.463 **|-0.127**| -0.011 | —0.008 |-0.455" | -0.059 *
eration | (0.161) | (0.056) | (0.136) | (0.051) | (0.153) | (0.054) | (0.221) | (0.049) | (0.154) | (0.031) | (0.189) | (0.034)

W s urbani — | —0.705 |-1.662"[-1.259* | =0.235 |-0.722"*| 1.996 " | -0.679* |-1.636™ |-1.223*"| -0.208 |-0.572"| 1.576"
zetion (0.454) | (0.863) | (0.614) | (0.461) | (0.445) | (0.859) | (0.417) | (0.813) | (0.601) | (0.436) | (0.246) | (0.689)

0.354™ |-0.380""| -0.133 | -0.096 | 0.327" |-0.217"| 0.307™ [-0.374™| -0.165 | -0.052 | 0.341" |-0.209"

W
P 0.158) | (0.108) | (0.201) | (0.068) | (0.178) | (0.078) | (0.133) | (0.128) | (0.173) | (0.128) | (0.153) | (0.082)
0.296 | 0.126" | 1.801° |0.284" [0.306 | 0.141 |0.215" | 0.131* |1.899™* [0.216* |0.317° | 0.117*
P (0.003) | (0.077) | (0.689) | (0.003) | (0.002) | (0.068) | (0.045) | (0.064) | (0.619) | (0.033) | (0.062) | (0.058)
o |16 221417 | 22,4867 ~0.486 | <1870 | ~1.799 " | <4123 | ~1.651 | ~2.186" |~1.433 ™|~ 1.876 " | ~1.681
(0.803) | (1.030) | (0.879) | (0.965) | (0.872) | (0.862) | (1.853) | (0.630) | (1.279) | (0.465) | (0.672) | (0.832)
Obs. 288 7 60 300 276 84 288 ) 60 300 276 84
R? 0.682 | 0.954 | 0.865 | 0.800 | 0.820 | 0.851 | 0.701 | 0.874 | 0.821 | 0.832 | 0.864 | 0.828
Iﬁfemﬁ“ 57.038 | 48.950 | 132.835 | 120.362 | 46.864 | 53.931 | 69.033 | 59.342 | 102.334 | 119.562 | 56.557 | 63.975

T A RIERTE 1% 5% \10% KL B 1S bR R
BORLACR A S

23 (A5 ST )40 AT TS ST, ANV T il B A0S 2 AT o i s PP g O L, 2 ) T R L A 3
JERTFEAT I T 5 e e 2 M B LA O — BT 4 2R, FUR MRS i [l U3 R MR/ R A T R 72
2o WL, FEA R A AR BIHKT- 7=Mb 2544 i 16 168 %5 0 R ELIE B T0KP 1 SREE AL 75 G HERL Y
PN HCOR 70 o0 S B AR V7 5 VT R 8 VT R — AR . DA S TR IS T A A THAE SRR, T9 Gk
JRCHA) 25 T J U T 2R B B AT D R v 28 S 35 DR I, T H AR &0 s I8 10 s IX. 1) 975 e IR AT 8 5 1) 2+ ) 44
e, T Lt PR BT, D)5 A ) T DX ek ] 5 24 R A 2 R 97 R, ok A 2 TR AR AR R ] R < R T R
BE™ o F3 o, BRG] 64 25 Tali e TG T R BUNAE R S R AgREARL(8) FRAL(9) BEHL(12) BEAY(14) ALY
(15) BAFAL(18) B 2E A B, B TEBOR BB K- A0 R BB K 1 A vy U2 48 U 4 Joe B i 1] AF 4K
P X, PRI AL 2 B Ry — i G 4 [ i R B s 18] B A R0, RIVAR I8 58 408 1 DX B3 AL A i
JRE B e, DB ] Tt AR 4 DX ) 95 it , T EL I b s 18] A A 800 ™ 7 A XA I . e, 22355 &
JRAY- (BT B RARIE SR AT LB P IE 2FAR 1 AE T020 T A P R B 8 3 A O 1) el 7 g S
[ i 12500, (AT IR BN AR SCORTE A H A, BT DL, (R AN R AR BT 22, A <08 s 08 30T 3l X
(] ) PR SEE AL -5 5 A A7 A I ) 2 TR 2800, R R B — SRR — BRI LA PR 2

N EREHREW

1. BFE4sie

ARSCHET A BN AA FENEAR BT 7 b 5 F RS R BB = J2= T e A 2158 AL ) 6 5 e HE T A4
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MR . FISHTTE A B, PRI RL ) 75 S I HE RN, 2 B8 3 DXEAR BT K F- 7 b 45 4 fid 1) LA e 21 7 B 4%
BHOKF R AR R AR 2R A . 55—, BRBE L A E A I o R000, BR A7 7 SR QB AM 3™ AT
75" R AR O™, 0 EL A0 X 35 s HE B A A BB o 385, 7 Ml 45 K i 1) 2 52 il 381 A 5 R0 ol o
TS YHE B R, HL = L S5 2 @A B A B T 02 PR HL ) ) T Sk HESON A 4% o 5 =, SRS ALl
AR LA B A 28O0, [R] Iy 30 RATE ™ 55 RE SR B U A (. — T T , 5 | R R R B S SR 5 4
“HESERIAT™ I EEAT AR ML K- s DX SR 5 YesbbxE BT 5 55— 77 T, At it B 58 IX Il e AR T 5 ik
A H T TSRO A e o O SR TR BES BR, AS SO 2003—2014 45 19 45 B ifi AR B | AR 2 if
MR I TARAS RS L2 K 225 ] v A A P AT, SIS 56 1 BRI AL i) 6 975 e R ) 1T R0, K 25 8] it %00, -4 2]
ARS8 : (1) AEAFEEARBIHKE T, BRE R {5 DR 0 e 52 B2 B (80 V7 20— T AR AR, OF HL
FARBHK (5 T4 Bl T IREE R 75 SemlHERN A 44 5 (2) Bt 7 Ml 45 #4017 15 250k 2R 728 Ak, SRS R ol
X5 Y HE R IR A IR V7 LB — [ TRIRRAE T EL 7™ Ml 254 2 (Al VR A B 02 B T BRI R ] A 95 24
IHE; (3) TEAN RIS B RS TR, BRBE AL X0 75 e HE T 4 v 52 M) A1 3 B e 480 V7 B B8 — TR AR AL, B
W& 1R AT T BRSEEAILRN A5 D HESSOM, AN 2. 35728 Sy (35 5 (4 ) AR AR B 40830 M IX. 1] 4 R 5
WL 5 75 Qe AR A e W 25 1) SO0, ORI — SR AR . — R R E IR S . BnTE 2, 3
SRR 475 SR DB HESNE 23 52 5 s DX H ARG A 77l 2R i 1) A B AP R B4 £ K ) S TR PRS2

2. HOREIN

Hh ] AN R 3 BT PR (0 PR R it 07 BRI S5 T S PE BT IR B 2R T H, NI 22 8 T
RTS8 4" AN AR SE R PAT 1 LG , XL NI [ PR BEAY — A% 0 L, AR SN,
TR PRI PRl ™ J— W™ PRURS , B3 17 PRt ) B PR s ) ) 22 S A ) R 358 L BBOSRE 38 197 DA
AR AL S5 TR RE AR BT LA S PRSI £ DX s Bl R AL 25 22 A T2 TR PR S ML A 11475 2 Dol

(D) HFe EA R F2i5 e iR MBS, 5 S EREE AL RS 4. 58 b iR ATER T 525 P i
HOGE THE RS M7 BUR 2855 A RS Bl i 2 0o vl PR R+, iR 5 B0t J7 BUR PR AL B A
ARACE” KA SRR BT o 51 IREIRS] B R Y s, S ZOR BB L B R T AT R AR SE ek
37 B 5 YeABORE ™ 302 Sy PRI L s 4 1)L SRAE S8R o RIS, A e B R Hp L BURF R RS 55 4 B
F SR T FEL, O 45 B4 5 BORT PR BRI B4 1 ph 0 25 18], DT (8 BRI A8 PR ) WO AR A5 A DE .

(2) PRI B A il 72 2 AR BUHKCFAR T B ML S5 A LA T G ml ™ 2 (AL 8 8 0 e i, LAAE B
U R AR AR BN M AR5 QR FR A RONE o AR A ST AT S AR PR X —
HEHTHE T, AN B S 275 A PRSI A SRR BAR RO ™ , A7 L 235 R 0 B B A5 B 22 7 i v
KBRS o 53 A1, PRI AL B SR ) il 5 i EEUR i Ml R4 T 77 il R VR A 7 BRI A RS BRI 15 B %
G IR Sein e iR B ARGk , PR PR 75 e if B U A B ) PR A% ™ 572

(3) B WAL TR AR BB RO AL WIT 8" AT P PE AT X P 5 LA s B | R A A A e . AR B
ARG RE R KA SO ER” 1 F S A58 R iRl 2 55 0 K S RBP4 B A R o R, 25
PR RIS B85 75 JesiHER RAEELS), BR 751 EAN BT il 59 S 1k A 7 SR TR QR AR HE , 38 il A1 B Al AR
W et T2 MER A 7= iR, 3B 48 51 G HAT B R E A S 58 Al 1) o (0 395 375 0 7l e 2, 9ty 2l [l P
FHOG AL Pl SR A 5 U, B SIS 1 585 B A XU A% ) o

(4) S PRI RL ) DX IR BRI AL, T B DX Il o] 2L [R] 6 Blp [R) A8 BRI IR & P25 iR T M Ja o AHAR L IX ]
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“Forced Pollution Reduction” or “Regressive” ?
——Threshold Characteristic and Spatial Spillover of Pollution Reduction Effect from Environmental Regulation
WU Wei-ping, HE Qiao
(Institute of Finance and Economics, Shanghai University of Finance and Economics, Shanghai, 200433, China)

Abstract ; Whether Environmental regulation affected the pollution reduction and how to affect pollution reduc-
tion, the existing theoretical and empirical researches have not reached a consensus. Therefore, based on the inter-
mediate perspective, this paper researches the influencing mechanism from technological innovation, industrial
structure and foreign direct investment. The theoretical research shows that, the effect of environmental regulation
on pollution reduction will change with the level of technological innovation, industrial structure and foreign direct
investment. Firstly, the mediating effect of environmental regulation on technological innovation exists not only the
effect of technological innovation compensation, but also the follow cost effect. Besides, the two effects have the op-
posite effect on pollution reduction. Secondly, the deviation of industrial structure will affect the net effect of envi-
ronmental regulation on pollution emission, and the green development of industrial structure is conductive to pro-
mote the pollution reduction effect of environmental regulation. Thirdly, the intermediary effect of foreign direct in-
vestment on environmental regulation plays the dual role of ‘angel’ and ‘devil’. On the one hand, it initiates the
‘ bottom to bottom competition’ and ‘ incomplete execution’ of environmental regulation, and make the area with
low environmental regulation level become ‘pollution haven’. On the other hand, it promotes the technological in-
novation and spillover, and enhances pollution halo effect.

To test the theoretical hypothesis, it empirically tests the threshold effect and spatial spillover effect of environ-
mental regulation on pollution emissions with 2003—2014 provincial panel data, a panel threshold model and spa-
tial Dubin model (SDM). The empirical result shows that, the pollution reduction effect of environmental regula-
tion has a structural change with the changes of local technological innovation level, industrial structure deviation
and foreign direct investment. In the first, under the different technical innovation level, the net effect of environ-
mental regulation on pollution emissions shows an inverted ‘V’ type single threshold characteristic. And the im-
provement of technological innovation level is helpful to the pollution abatement effect of environmental regulation.
In the second, with the change of industrial structure deviation index, the net effect of environmental regulation on
pollution emissions shows a ‘V’ type single threshold characteristic, and the green development of industrial struc-
ture has contributed to the pollution reduction of environmental regulation. In the third, under different levels of
foreign direct investment, the net effect of environmental regulation on pollution emissions also shows an inverted
‘V’ type single threshold characteristic. That’s to say, with the rise of the level of foreign direct investment, the
effect of environmental regulation on pollution reduction becomes significant. In the fourth, there are spatial spillo-
ver effects on environmental regulation and pollution emissions in the adjacent areas. In other words, the environ-
mental regulation and pollution emissions are “bound together for good or ill”.

To break the dilemma of economic development and pollution reduction, we should promote the pollution re-
duction of environmental regulation from technological innovation, industrial structure adjustment, foreign direct in-
vestment and the construction of environmental regulation coordination mechanism, except for setting the differential
policy of environmental regulation according to circumstances. Firstly, it is necessary to abandon the concept of
‘ development, light pollution’ , and guide the benign competition of environmental regulation. Secondly, the for-
mulation of environmental regulation policy should be based on the promotion of technological innovation and the
optimization of industrial structure. Thirdly, we should treat foreign direct investment as a double — edged sword ob-
jectively, and strengthen the introduction of high quality and high efficiency foreign capital selectively. Lastly, it is
obliged to establish the regional coordination mechanism of environmental regulation, and set up the joint control of
pollution pattern from the macro, meso and micro levels.

Key Words : environmental regulation; pollution reduction; threshold effect; spatial spillover
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