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VLT 1A E TR S R TR A Ik %5 88 T I At 25 5 15 e Vi T IO, . 5
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REMATICA . MR, 23 Tl F R M S5H6 0520 , 1R 0 25 5 15 Y di R 5

1 K =AM X F 7 40 AR (AL e /5007 K)
2003 2004 2005 2006 2007 2008 2009 2010
B 59.903 58.776 65751 | 66075 | 70.678 | 69.390 | 72.646 | 65444
BAME | 20440 24.760 21760 | 21.000 | 21.820 | 22780 | 28470 | 28412
Ggd) | (Frl) (FFil) Grl) | Gl | GRl) | Grd) | GRd) | (KD
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1, FREE TS YL ()L AS T 22 (Grossman & Krueger, 1995) . X 285 55 BR5E i it (1 A 4k
PRI R A TIAIE , ASTIMA T A GDP [ k3

(2) NFHEC pop ), RVAEAR N A EERIR . 6T AN DX 555 YL (520, i ¢ H B4
XTHCHERT TS BN AE (2016) WA, A 1712 B Y 14 e 25 4 15 Y sl i F 22 DR 38 0 AR SCIA
N, BN X 55 4 T YR RS ] AR T T A% B A TTRUBER N T . S8 okl
5N B v BE ARG AU, AR 43 T U A8 N RSN 55 315 L A S0

(3725 ( sec ) , B A DA% (2015) AR ST, FIAR — =k~ (E 5 GDP iy tLE 36
MRo HEEERERIHFE R, 2015 A Tl 1 THAE A BE TR AL 7 REVR T 2% LR 67.97% ,
A 00, X 25 g T Y IRV E AN 25 200

() BEIERRCeff ), FRETRIY 2551 15 GDP(2003 AE RS HidR ) Z e om . S THEZL T REUE
T T A BB AN TS, A SCHE T T IR, A H 92TT 9 GDP (5 HAE A, i ofe LA
JITTEAS DY B RETRTH S . AR VR AR X 25 575 Y A 2 My Tl HA AR e v, 96 1 VE, RETRAICR
(T IREM BAA 7 (BT T ZE T AE A BRI D, RSG5 Y AT TS it AP A A R [
RO, M BEIRACRIET T B2 S B0 S A BEIR TR , Ui IR BT 15 Y (BRI 4E, 2013)

(5) 28 ET) (i ), 27 NG AE (2016) HARGEE , SR B0 20 #E BLAR 1 R ITVA G0 A =
FOR o ZIRARABL T RV SR S EE R = B (56 FR ARG K, Fe I Al 1 K
JRSH BN 5 T PRV I S, S A ™ B R TR I, S5 g S Y . 2
Xt AE e (A LA T T HiA SR

*2 R E AR A ST

& A 1 TR 2= &/ME &AM
FETLE(PM) 336 66.083 18.557 20.440 101.652
7 o K F Curban ) 336 34718 17.500 9.910 88.860
Zr K K ( gdp ) 336 2.463 2.041 0.243 11.337
A B HA( pop ) 336 475392 260.380 70.910 1412.320
P2l 254 (sec ) 336 49.819 9.499 23.230 72.740
IR ECeff ) 336 1.048 0.234 0.640 1.724
S E A Cori) 336 27.234 35.348 3.039 273.411

=, HIEERS

(—)ZETFTRH=EERESH
ARIC R A [l TRl i A X 55 5 75 YL A2 o ik B R A 2 )i oA
TR BEYE , FEHEA TSEUE AT AT, AR SCE Je b PR BEAY 23 A RCHE RE M O X0 25 3 15 YL A 23 ]
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HISCHEE A0S . A% S LB IR UL, — R AR bR AE R (7, ) S A
T TR A8 25 TS AR AB IS T 1, 750000 0, VAR BB T F G DS 073 ]
Fos MU FURCIAE (7, ), MO L R BB ) R SRR . AR L
AR F 42 s Moran s THEBON 205 40 2 FRIGHERERT TRYR. 42 Moran”s LHREUR T
RORBCHRAG 2 AR, LA T B0 1 2, KT 0 R A A2 E AL G, 2457 T DS B
A2 /N O FRAF LA MG %5 475 4D 5 035 4 4 DA S, % T 0 12
AREFTRAAPAEAIHIEE . F 30 T PR LRI T 2 9005 103 Moran' s
B AT R H, Moran s TR 0~1 2170, FLESR A2 1960 VAT, 9125 T P 4
S TE I P W) T R P A7 7 S

*3 K =AM X FETLNLRFE X
m w,

i Moran’s T 2fH Moran’s 1 2 {8

2003 0.642" 7.083 0.770™ 6.464
2004 0.622" 6.874 0.758" 6.378
2005 0.556™ 6.185 0.673" 5.699
2006 0.714™ 7.811 0791 6.607
2007 0.640" 7.083 0.761° 6.415
2008 0.588" 6.535 0.701° 5.928
2009 0.717" 7.840 0.793" 6.627
2010 0.707" 7.747 0.794" 6.648

ELTRR 1% B E KT,

(Z)EARLIEER

R R e S RN RIIBE TR | AR SO S ] A% (] i B R AN 2 ] R 22 A AU R A T LML ARG 30 B A
TR LM AT, 25545 3, 2625 (M ABHERCE AR RE T, BIAE 1901 1 25 VAT b A4E 28 J023 (8] i A
Je7s )R 22 1 SRR, TR, AR SCRR 28645 17 28 AR BT, LR IR 4 7R o 3R 5 LAZS 1<K
FERCEHE (W )R], 43 3R AT 25 A0 o AT | 25 (] 15 22 BT R 25 [A) AR S AR () S22
N ¢ I NG Ve VAR R O 5 e R 1S AT S TR SN 0 N
25 ALAL, 25 (Al A R Y Hausman G0 2.840 , ANl A2 10914 82 /KK, AT DB
BRI AR B, A SOR R R OGTERR 5 55.(6) 41 (1 SRS,

* 4 LM A 5 o 72 (i LM 45 3o
SAR-LM # % SEM-LM # 3 SAR-f# LM £ 46 SEM-F 12 LM 4 4
w, 253.136™ 128.619™ 144.028™ 19.511™
w, 216.215™ 118.661°" 116.795™ 19.212™

EURTF 1% B E AT,
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M5 55(6) 5 Al AT I, 555875 e (19 25 (6] Jm UM OE , HLI AL 1900 s 25 MK F_ TR
SR DRSS S T YA S B L 16 2 1) AN, ] 100 M X 55 T TR A R T IR e A i X
(55 5 o YRR o Z5 5t Y5 Gl (B HH 800 (A7 AR FRUCUE IR 25 [l A TR A & B
(), 0 55 i3 B A DR 977 B A7 SR et A i S 1 1 BT

*5 7S (B SR AN R R T ey AR STIE A R
SAR SEM SDM
TE FE RE FE RE FE RE
(1) (2) (3) (4) (5) (6)
0.773" 0.797" 0.765" 0.787"
g (0.034) (0.031) (0.037) (0.035)
0.816™ 0.858™"
’ (0.033) (0.033)
b 0215 0218 0.187" 0216 0.236™ 0.205"
0.077) (0.066) (0.075) 0.071) (0.079) (0.066)
odp 1.962°" 1739 40107 1.789 2.835° 3.182"
(0.744) (0.760) (1.237) (1.241) (1.585) (1.325)
(gdp)’ -0.204"™ -0.163™ -0.270™ -0.149" -0.219" -0.213™
(0.058) (0.061) (0.075) (0.075) (0.086) (0.077)
0.046" 0.010° 0.042° 0.013° 0.015 0.007
o (0.020) (0.005) (0.025) (0.008) (0.026) (0.005)
0.019 0.097 0.045 -0.013 -0.055 0.086
e (0.081) (0.078) (0.107) (0.102) 0.112) (0.095)
2.981 3.367 2.443 6.112" 3.679 3.151
v (2.493) (2.508) (3.028) (3.056) (3.452) (3.196)
. -0.029 -0.044" -0.040" -0.051" -0.040° -0.054™
" (0.020) (0.020) (0.020) (0.021) (0.021) (0.021)
— 0.230 0.271"
(0.181) (0.141)
Wheff -9.193 -13.671"
(5.393) (5.034)
-8.486 44.874™ -8.486 18.833
cons
(6.484) (8.202) (6.484) (12.282)
Log-L -981.586 -1017.355 -913.220 -1038.715 -905.122 -1010.362
Hausman 21.700 10.510 2.840
) (0.001) (0.105) (0.828)

E O VA E TR N1% 5% 0% B EREKT;Qp Rk rF MR RS, LRk rEHEEZZ2H:0
FE.RE %% % 7R B & 88 F AL A s @D 5 HE T ABRAFER QR T EiEf L %6yE 8, SDM A A X
I T B urban R off S EE TR ME H RN, TRE.
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ST AT (8 2R 88 2 D T, R = XU T A R ) 1 25 305 s . A SCIA
S REUCRL (4 385 T Ak R TR 2 B8O — A XI5 4 Y i ) B R, R AR IR T A R
JE R, E H BRI AR B IFI R A8 i, AT A= 1 R SRl 35,
JE T X N R R A R REAE ™ i YT K o SR I, ol AR AN A AR A A AR A M A T, T
Fel Tl R UEE Tl ok 3, A0 F =Sz A A Ak hd KR SE R ABFEET | A Tlk
TR T P H e 1K 799% (R AE , 2016) X AU G K 1 R ERYBEIINAE , 101 ELy™ A4 1™ 5 1 PRkE
Tohe . T EULHTA I 3T A 55 5875 e i sl /1 PR B 1 3y AL ke 5 55 35 e i 7 i
SRR I AN R 200 1o 2 g Ty AL RS A R PRI SR . S5 b, Bt S B Y
Sl K B A T G A 25 S5 U ) A

P AR 0 25 SIS QR AN R SCrA . BT K S 5 RS P AR B U T i 2o 3R
JE 25U AR AE T, , X R W = A MU IX 25 5 5 Gff B 2 55 1 I B2 0T BT T R
P ZEEE S RIS (2014) (BEINAE (2016) DL 4z E R FEARS B A 250 1A A R, AT I
K IR T K S E S5 Y or IR B R . N AL 7l 25 S REIRAL AR
S5 TG QAR 2 B IEAH GOG3N LB BRI 26— FE R TR RE YR
RORIARTE Al RETE— @ R BRI 755 8is . S HUIAR R, A SIS RISl 138 15 55 45 4L
FAAETUHSR IR AN SO AT RE A SRR - VA SCi P 2 B L sl 43l it T, (EL ik i
At R BT REMA G- A AL G RETRIR A= AR AU T RE S S Sl A O PR BB . MRS
AR I 2 (A1 i TR T A ) 3R A 7K1 1) 28 B0 25 I, R WD ]300 M X A K- 14
B iR R T Al DX PR 55 555 G 5 ol 0 X BE ISR OB T AT B T G2 AN X A 55 375 4% o

(=)o ER

DAL 2 W, = A X S 75 A7 A 25 9 L 10 2 [ i 2800, ] 100 3 [X 5 30 5
L PRI AT TR AR 3 DX 10 5 58 75 e A 5 i A A 1 = X Il 5 5k ¥ e T ) B 2
5 Joi 0 e DR T A AR Xt AN L [X 25 Sk T TR B 35 IR 1) ik ROV o RS 1R AR (e
PEA TR, AR SOR I T fh 2 [RDAS TR AR 14 07 2 , P st LR ) 2 ) ASU i e sl ok 45 55 5
TR SC R AT T, SRS RUNGR 6 s o MR 4 R IR Z5 2 78 1% 1) W& 1K -F
AR oA (1A i G2 Rl ER 22 AR, W% e 2s (Al AL AR . AER (5) | (6) 5] Hausman
G ERARTE 7L 5% B FMACH DX P BENUBOM AT , DRI, AR SORF E R SGHEER (6) S Y 52
RS R AT LU Y, 25 (6] i o I 2R B0 25 O 0E , Sl K1 5 25 5 19 e i BE A7 A S
FHIEARSC R JH I M IX 55 s B A9 b X AR M XA A S 35 1) L [ i R A0, R O, A
IIMTEE AR ST R IEA S

(M) 3L Rz it &

P25 [ i 2O A A, BEAF R AR TR 55 58 75 e ) O 5 CRVONE ) AN ] REST T ek R
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*6 HIZHEH =B MEEE THREEMMER
SAR SEM SDM
AR FE RE FE RE FE RE
(1) (2) (3) (4) (5) (6)
0.720™ 0.749™ 0.707" 0.745™
g (0.032) (0.029) (0.035) (0.032)
) 0.755™ 0.787"
- (0.031) (0.033)
b 0.203" 0.192" 0.161" 0.191" 0.194" 0.130"
(0.075) (0.064) 0.077) (0.076) (0.081) (0.068)
o 2237 1.9487 4516™ 25727 4.226™ 3.958™
(0.726) (0.744) (1.114) (1.207) (1.520) (1.280)
(gdp)? -0.215™ -0.165™" -0.287" -0.171" -0.269" -0.231"
(0.057) (0.059) (0.067) 0.072) (0.083) 0.073)
0.053™ 0.006 0.064" 0.015° 0.027 0.002"
pop (0.020) (0.005) (0.025) (0.009) (0.028) (0.005)
0.031 0.098 0.118 0.022 0.010 0.107
e 0.079) (0.076) (0.104) (0.103) (0.114) (0.093)
2.891 2.354 -1.213 1.974 1.133 1.516
d (2.440) (2.438) (2.774) (2.986) (3.476) (3.134)
_ -0.024 -0.044" -0.019 -0.037" -0.029 -0.047"
e (0.019) (0.020) (0.020) (0.021) (0.021) (0.021)
— 0.155 0.198'
(0.126) (0.108)
el -3.126 —7.758"
(4.652) (4.274)
-2.781 45541 11.475
cons
(6.244) (8.536) (9.846)
Log-L -907.133 -1015.612 -912.806 -1042.811 -902.521 -1007.926
Hausman 5.050 17.030 12.040
() (0.538) (0.004) (0.061)

R FHL D DR R (R (L2
W i

IS4
5

M| A 1 X 25 575 YR DL, 107 ELid 2 X4 i

i, 8 i — ZR A SR AR R A M X 55 4 75 T, b BT bR o BN,

J5 B RN TN, o AT, SDM AR Y £ B 43 3000, A (8] 4 3800 ml 733l sy (1= p W)
(B, +WO,) WX AL ICRFIAEXS FLOITER o 37 MNFE T 25 1) &P H ARk o ARt B g A o
W 2 T A B AR (AR A LKW AR ) B SEARLN , BRI 5 F13% 6 55 (6) SRS, IR
TH R LA Y, LA [R) SR AT R R 1], T A7 1 ) 55 3835 B B B0 0.350 , & HTA
3 D T AR KPR I 1A 20 A 2 DX 55 5 75 vk BEORE RN 0.35 B/ 75 oK s 3 Ao
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F5 3815 Y BRIV N 1.867 , HLAw A2 19010 535 1 /K- , 22 W 10 3t XAl s A K P X6 AR s X
S5 S TG YA TAE 10 25 A SO0, S M DX A KPS 1A 1 0 o, AR L IX 25 5 75 ks
TN 1.867 Sl me/sr I K o g T UL, 3 A 7K ¥ X6 55 e T 4% 14 225 18] i 1 2800 18 K T AR
MOV, 4 = A 3 DX (AR AR 3 DX R J] 10 38T A KPS0 19% , A IX 555875 el ke
B 2.216 e/~ T K . B B AR M A BOM A AL 1T 5 Z AR . ST Aok
X 2% 5 15 YL ) I 11 i P ARRONE RE R AR = DT PR 8 Il T A i R B U PS5 4 5 e R i e
Hh AN REAL ™ SR Bk, BAVRR B B0, T A 2500 7. 4 Jm WL, s A b i 15 A 120 3nk T A 6

*7 B A 22 M A B T
At - =
AR | WBRN | MBON | MUY | WE0E | MRUE
wrban 0.350™ 1.867" 2216™ 0.249™ 1.017™ 1.266™
(0.080) (0.655) (0.714) (0.076) (0.375) (0.429)
adp 2787 -6.411 -3.623 4.326™ 2.260 6.586
(1.455) (7.081) (7.458) (1.408) (4.206) (4.638)
(gdp)* -0.238" -0.275 -0.513 -0.315" -0.678" -0.993"
(0.086) (0.512) (0.544) (0.084) (0.340) (0.377)
0.005 -0.028 -0.022 0.007 0.045 0.052
pop (0.007) (0.053) (0.058) (0.007) (0.036) (0.041)
0.077 -0.358 -0.281 0.072 -0.447 -0.375
e (0.097) (0.549) (0.602) (0.100) (0.398) (0.461)
-0.126 -48.705" -48.831" -0.713 -23.102 -23.815
& (4.275) (24.383) (27.562) (4.081) (15.085) (18.076)
] -0.069" -0.174 -0.242 -0.068" -0.170 -0.237
" (0.030) (0.169) (0.191) (0.031) (0.126) (0.149)

M., ZieBRE X

ARSOH BRI FE T R8O K27 [ R R R 27 15 S8 I 265 L A 14 4R PML s A 54
P AT AR B, BRA5 2003-2010 4K = £ X 38 42 N B T Y PV AFE 3 2 A8, I L IE Rl 1R
Pz AR SRR A3 B T = b DX T AR X 25 505 Y s . BRI, K = A IXI5%
S5 YA AE L A IE 165 H 8O0, R 0 3 X PML s 6 BT TR M) AS 1 X 55 5 75 % s ki AL
AR o DX SR 25 T Y o ) 9 T D R D DX I P R X A b [X 55 5 Y HLAT
R T 1) i R AN, T LSRG R T BR800, 5 K = A KB Ui K 5 55 5 1 e =2 [i) S 45
UL R AR R T AT N BOR S X

90



AN ‘li {% ,%M[ S 2017 £ %28

o — BRI A B, A SRR MR AL . AR SCIRIERFTE R, I AR R TR =
DR Z5 550 o ST A SCIA S RLOR A3 T kel B S 38505 9t s e i ) o
JELIRT o i, I 2% B 25 AR T 78 1% 3 T A e T B 2o T TR A ) A JRE T N 55 5 T
Jaro BRI T A AN BE R T SR RS 51K i A2 AL (9 Ry, e o L A R TR A S
T BRI N BEA JR S5 5 U e iy ) AR 2SR B AR 2 (8 EROR BRI B A S

S s DIRBITIBC  HEHESE SG B, A SR AR RS 5] Moran”s THEEA T 0~1
ZI], 5GP AE 25 R OGRS SR 7 A e W, K — A XI55 3 75 e A (2%
{14 2 i) 225 ) 1 AR, PRI , 1 = X 55 500 LA 200 WA DX IR 7 B , 2 Il DX S 3 1
1o FFE 20144 K = AR 3 T DOISORT5 BB iR MR, JF R R 45 B R e 5% |
SUEIHH 5 B IR . RN H S g A 1 A P K = XIS 5 B AT T
Ft st R — TS YN 5, ST SIS A RS PRI 5 AL o

= A L HE T A R, HES TR PR A S o T AR B g s Qe B AR E AN 2
A b DX T Al A JREE B A S ] 0 X R T A A R Al Xt Al [X 5 5kt A7 ik S R0V
PRLHG , R T A 14 i Je- 5 S B AN P BRIl T ) TR A, T A DX Sl e g [T SO,
O B ZEHE D SR P T A JR , T i 1 Py BB I] e % , S BB A i 5 55 S B AT Xt L

S 3CHk -

[1] BREERK. I #1955 56k JR AR R, 41 25FH45¢, 2014, (6) : 46-49.

[2] Boi. i 4 52 S Stata M. JUET : S48 20 R, 2014,

[3] WRiF— , BREEL. REIRZSH (25 FiIRH 5 T RESLS K ()], A2 U IF9E , 2016, 1(1) :59-75.

[4] AT AR, EhARAR. 25 315 Tl Ak & i 1) G IR BIF Y ——v [ 74 Bl 1 SEUERRF 5[] #0BL+#, 2015, (6)
110-114.

[5] ¥HaTN , KB IE. b 254 ik 5 55 515 44 ). T ERHSER 2015, (9) 1 49-55.

[6] ARAF13E , X A0 Hh LS T AR B B AR - s PR 2R FsHE SR wE [J]. 2855 F5¢, 2010, (8) : 66-78.

[71 XA REBERs, i o 2. SR A i 0 X 55 58 75 Y R S i ———322 T P [ 4 s 2 T AR B A9 2236 43
[J1. i & 53,2015, (9) :23-27.

[8] XUELT , YL AT H . FR A Ab ™ 254 55 55 4 s A G R 5T
BT ,2016,32(6) :19-25.

(9] ShmRARF, BRI, Hh [ 55 5T YL i s ()R K 22 B REIRASHSZ (D], Hh B Tk 2835, 2014, (4) : 19-31.

[10] ShEm A, XA Je , ok e, REVRZEH S 25 g 5 Ye—— S Fas TR BT IS . W BR 2805,
2016, (1) : 147-160.

[11] F 5, 58 . USRS Ak i A 25 st PR J . Hh RV, 2014, (11) :66-67.

[12] 2t =, Xigs , R . VT3t SRR fb 2 B Xof 55 4815 YL 52 i ) 1 A 800 F 5
SRR Al S 2855 ,2015, (8) :36-42.

[13] AR, AAHIFT , B, REIR R]S800; A BT 5 vh [ 28 50() . Z570F58, 2013, (2) : 96-109.

[14] BRI, 2=k, B a AR AT, o 55 45 5 Yy IR 28 BF BOR peff——36 T8 [\ s B 300 R D). 28
FFsE, 2016, (9) : 73-88.

ST BRI B SEUERR 58], A2

BT R 2K

91



E R OEEE I B AR TEHANESESENZmS T

[15] 7 HESS , 4. H SR AR PM. e BERE AT T TR N ST, #Ra 28 BE 7, 2016, 1(2) :93-106.

[16] Cole, M. A. and E. Neumayer. Examining the Impact of Demographic Factors on Air Pollution[]J]. Population
and Environment, 2004, 26(1): 5-21.

[17] Grossman, G. and A. Krueger. Economic Environment and the Economic Growth[J]. Quarterly Journal of
Economics, 1995, 110(2): 353-377.

[18] Martinez—Zarzoso, 1. The Impact of Urbanization on CO, Emissions: Evidence from Developing Countries[J].

Ecological Economics, 2008, 70(7): 1344-1353.

The Effect of Urbanization on Haze Pollution in Yangtze

River Delta Region Based on Spatial Perspective
Li Xin*", Cao Jianhua® and Sun Xing'

(a: Institute of Finance and Economics Research, School of Urban and Regional Science,

Shanghai University of Finance and Economics; b: Faculty of Business Economics, Shanghai Business School)

Abstract: Haze pollution has been widely concerned currently. Both the spatial spillover effect and urbanization pro—
cess are important factors. Then it is essential to analyze the effect of urbanization on haze pollution based on spatial
economics. In this paper, we use Spatial Durbin Model to analyze the influence of urbanization on haze pollution in
Yangize River Delta region. The result shows, there is significant spatial spillover effect of haze pollution, which
means the haze pollution in local area will exacerbate with the increase of concentration of PM,s in surrounding areas.
Urbanization promotion is an important reason inducing increasing haze pollution. The concentration of PM,s will in—
crease 2.216 micrograms per cubic meter if the urbanization level increases by 1 percentage points. The urbanization
process in surrounding areas has positive effect on local haze pollution, and the effect is far greater than direct effect.
Accordingly, some suggestions are put forward such as joint prevention and control work and coordinated develop—
ment between regions or cities.
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