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W7 TR % RIS ALE 5 7 B AR

hik B A

AERE A HNARY , ARATLELT, FERAEFF NG ELARER
KERGREERFWHEH NS RAKER, FHLZUR, FEAKTREER L E
AR L AR ELTEM AT T, U &0k T KB FRE R, KX
ETHEEARETREREE, FAEERAT X —“FRERBL"HFEKE, AR
KA, 75 R R AR B AW T T 7 RO 52 451 B, T DL B R B I
HENRKNELRTGAF T RE —EWHIER, “FRERBEE"ETELETAK
TS, TRB LW E X N AR TS — TRk, HipERE TR
PR, B 8 4 % A IR A T B AL M IR G BRI O % 7 | TR i, T AR
FRREFIRMEHEREE R,

KW T RF RS FEAR TLFE R

—. 9l &

HEAHT AL DO, i BRSSO AP TAE G AESR . SR, 76 PR ot it B AR el 38 1) [m] B5F 5 % 7l
25 [A) A7 JR) IE A SRS | S B PR AR 1) P A RS A A, XA I XU i ™ Bk, = FF IR 2 4F,
VB A C SN K VT T K R IR R 2 42 IEUR AR, AR R IF & 10 & R B, 0 i
B2 VA I R R R R B TR LN (B E H AT, 2 AR B IR B s Y R RS B B
5 R B B B Z EARFSY . A SCAR R, D2015 AE S A 6 Tl B K HERCR 4 E
HEUR 1Y 58. 1% , 52005 4FAH L, BFH T 4.3 AN E A AT, v EDK TS G 3 AR R Tl i 77k
B B L 305 e ) J AN B0, A OG5 iR R T

et v [ KIS e R Tl ) p R RS B G  AEE AR R R, . — R B R AR L
PRI 2 5 AR U O SR 2 B AR R R Y L IX A 2 A RN R A
TR Oy W K TS Y BE B 2GR R Kk i LA 0, TR TG B 0 7Rl 4 R LA SRR
SR HE KAl R AR, VR R IS G L R B TRRER N (AR ,2013 ) R L BUR R
G R, TR SO M U 5 4 2 5 5 X3 PN A TR) 48 B R A ORI B3 M BR
WBORGTF- B, Wa | WA S 55 5 S s PR EE R IR DI 2 55K F B 52 L1947 4 ( Breton,
1998 ; JEMb 2245 ,2004 ) . Hb 7 BUR 5 A ad Rt v, SEBRBE S5 AF G BRI 0 B0 SZ H A X B i R 45 R
FXT 55 (4 b e o X B L5 e, D 5 T 5| (A% K75 e 6 4 ATl ) O sl 2 )

x PLINE  HRRAFERTFRE , MR 5 : 210093 , HL T-{5 48 : shenkr@ nju. edu. en; J& )7 GEIRVES ) | B st KA T T
B , I L 2 B - 210095 , HL 15 48 : zhouli @ njau. edu. cn, AHFFE S H 1 4t Bl 4 8 KT H (192DA049 ) | [ -+ 5 Bl 22 3 4
(2018M632270) HIVLH A B AR 1% TRV BhIT H ( PAPD) (9 %EBh . VR %IRRT EE 44 5 B % 5010 2 5 25 , Bt s e 2k
Z R R A W A ZE S B U2 AT 25, T A i,

O  BHEICE(2008) LR 4 LE IR IEE R

@  WAEHGT, o LR G 7 SEBRFT A BLRAE T R e 49,2017 AEH_ LA A Fr AR5 GDP B LT 9 0. 90% |, R il
BN 2. 17% . h LA G i)y B S Z s T R WA 46,2017 47, v BV (i oy W BCE I 5 IRA Z [k 2. 74, R iE
B M 168,
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B BRI, X AR RS W AR AE— ARG I AT HEZR TP g SRR 56

G iU P I S B AP o S UK | A /T 1 S = R /L /b | T e =l 18 (T S R R (Y Bl
TR Bk 5%, T ] R IR R R T VO R R R L X 3 o AR R R X ARV S T
A BER R T R AN PRI /KT e A ATl R U ) b B Oy S RS I W], 2016
ERIEE DY IV - 45 V 2K S 4 TV - 45 V ZOKIK K 40. 0% , 5 2005 AR L, 1% LB E T
T L 3AES X R T Y RN " S T SV A TE

FEF I, AR SR 2004—2013 45 i -G 3 30 25 00 T 0 B O | DA A S R BE I S it
P18 ] 5 T e A28 Al P 358 A 0 ) B (i SCRRTR © I8 ™ ) 1 Sy T P BB PR R o P AR A o R
2SLS FF 7 I I AH I SUE AT o 7 SORFFE S AT AN IO . — 2 e [ K 7 Y 8 S ATl Aol 1) I
T Rs . R EKT P AT ] B RS R A AR T T Y MR AN " 9 AR SO TR 32
TRELAE LN N LA 7T 55—, FE T sl e 40 0 ELGUBds i, R e v 240, (X 4 1
2 5 [ () TS YA BT 7, A i O BOR R S H , A T S A W A A T TR A
S5 T P A P AR i PSR R ) DA b 5 BB 5 4 S L R, BT A A M T T o 3 4 5 SR ALY) T
LRI RIL R X — J3 BT HE SR JR T S TR ARG 36, XA 2% S U sl e AR T — N SR AR A L IR
SR FHSSIE AR T V5 Y a0 " BAFAEYE , 8 T HU7 BUR S8 G A BT R 575 e =L 6 B
AU SCHR

AR SCEEFGHEATT 2 25 40 e SCHk [T 25 =30 e AR AL AR a5 RO 5 SR DU A SEUE
ERE B W PR o h o

. SR [AT B

Hi 5 BURSE 4 AR o3 T E 2R T LU AL (1) Mo 05 BUR Z [ 94T A 2 SR EL Bl % A7 e
“Yi 1A (spillover effect) , =R A 7 A HI I 2R ( Zodrow & Mieszkowski, 1986) | e AH$E T A
S (Case et al.,1993) | ESEAHFEARIREE ALK F- (Woods, 2006 ) 3% = RACKMEAT 5 (2) #0757 B
JRESREME BB AT R H A AR T 3ROSR R 5 97 3 Ty SR S M2 BEA (Breton ,1998) 5 (3) RS — 4§ IX
T, Mo T UM SR W B AT A B SIALIAFE T bR RSE 4™ (yardstick competition) , 5% H RN R ERRE
SIPEGEIRALHIAS A, b R 4™ 25 0 “ AEXT G300 0 LU BOR ff DR Z54E - ROERREZR TP g5 B
XFR IR

rh L DL TR A T AR A 2 v BE A R Ml T 8 % T RTBE ST SE G, U A AL
A T SE 4 (%24 ,2004) T2 058 S BUBUR E THS L, #0005 BOM R RS AEAT iR A
L 5 A L 25 2 Fe KT o Bl T SBURT 55 4 M0 1% b X, PR T S A1 AE A2 B A m sg ), i an,
Oates & Schwab (1988 ) i iz #4) % 9 DX A5 0 X6F DX 3ol BORT 7 4 114 53 A1 45 SR R W, B 58 4 23 52 T
Ak PSR Al 23 DA v B ST X A 7% BIAIRE et X, DT IR A ol 3 A b ) SR B V5 3, 7RI
AR 35 AT A T i DX Sl 1] T 3 A b O TR B AR RO B 1 R ( R
ARBURY ) I 0 5 T T X — T B A A M %) G 3 TS 9 DR B 22 0 R R (
SCEE,2008)

(82575 Gt 3 A i I, iy B2 Pt ] e A SIHEFR Z IS BE” (not in my backyard ) Y45
14N, Markusen et al. (1995 ) 2K FH P b XA FY 40 M T 9 sl MR 15 G2y w1 B5 47 B0 X 5 4, AT ] & B8
RTG YA R T HAT R 2 BFAR A, A3 X 2 SE AR SR TH R BEBE (Bn e ) R e 4, B 25 e Al 9l &
Wi, I IETR F T B B45 R . He et al. (2018 ) XTIt B2 B0 A5, AT TIA Ry, 2K 5 W il 4%
SROX b 7 BUR R BT PPARAR B2 ol TR M I AR AR S G5 S, by BUM AT 3R B Bl AL
SR EIFAMEISDHERL, Cai et al. (2016) FIBFFRLRE 518 115 sl b | 1) R e B il b
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AIAE, FIH P 24 2% BRI 0 B B00E  IF98 2 B, 15 e b A7 78 IS Sel P 30 1) 7 B0 L e
R i), HOm b5 7648 SN T e T AR v ( BPBRS 24 T i AME R AT G A IX ) | X 48
715 H B DX PN RO B AR AR A5 75 e Al 5 S 1 GDP 38 KR, SAEL R AT R i R A A 5 X 1) 95 e L )
BAR

WN_E A PRBE R ) DX R ) SR WA B Sl — b LR (Y S R S AT, B — R
T —  BIETEFE (race to the bottom) , M Ty BN N T S P i s EZE 2R, S AHRRAR F B A A5
KL 7K (Woods ,2006) 5 55—, S AH[H] I (race to the top) , H1J7 BUR R A8k 3= SN HXT e 08 S
IR SEE R (@ RNA) BB, 2 56 M TH IR 58 HL 6 K 7 ( Fredriksson & Millimet,
2002) ;45 = BRI 53 AR I IHAF (Konisky ,2007) . — I T rh EREA B 58 £ 0, b [ 9 7K
15 Y BT 5 L T AT R, DXk R RS R S B SEAH ] I (race to the top) BYEAF (H 1 IE48 13 1)
PR SR I T e 0y, B 2200 H 2597 K (RS SCEE,2008 ) o 4 3l X ] 458 KL 56 B2 AR X 47 R
A < Y5 Y aBERE T B, A 2 2o A il ke FAAIG TS Y 3R FRAH XS AR ( Becker & Henderson 2000 ; List
et al.,2004) , PLINZESE (2017 ) IR IX Sk [BIAS DR A R BRI 51 & 115 Y 1) J&) sl 3ok Tl A il il 5 5
ZANAE 150 TORIKSIUGEAE , RIAH 25 18 2« i R ide” i A b B 37 2% 1 ( Porter & Van der Linde,
1995) , “ V5 Gk xE T R UMK AR o (A MR PR 32,2018 ) |, A 7= SRR 1) Ais Ml e 45 5 b 3 % 1 3
SR Hb BT, 2 17 2 0 A LA S 388 T [R] LAAR Ay R A 7 S b R

TEA IR STk, 2B BRI AR LR 7 B IR BRI T, (1) v s —
K TH SR8 37 V5 B A T BT A8 A% 5 i 487 0t . B 55 (2013 ) BE T 1990 4F Lk
] 2548 1y H T AN TGE L 1) 84 AR ST 2%, R G 2238 43 1 b 77 P14 57 05 W48 1 S PRASUR: L %3
WFFE & B, RS A PR 1 I F AN Sk 25 i 00 o) 224 1t 7 e HE i, AT A IR T B A% B 48 10, 3R
PRSr A e B W RS CERCR . (2) Tigfb T2, FEAHE T HES Y 2% HEVS 140 Tk il B2
IR AR B TS AL HI i — Lo L Tl T 5 R 9 32 B HETS Wi 2 il 12 78 v B3R 75 Oy T
SR A S A B T H ( Dasgupta et al., 2001 ; 257K & I35 2008 ) , 2002 45, o [ T 4R 4
11 SO, HERANAE Z i s R . M\ 2013 4R, Hh [ 56 J5 7R BRI 56 7 48 T i A T i HE RO 38 2 il JEE
H LA TS Y80 o R 30 (25K AR I 2% | 2008 5 143 TE R~ 48 ,2015) o [ (9 3R 88 o ol o
WA, 2018 45 1 H 1 HAR IEASGE( A N R E RS AR Bl ) . UG £ 0 SRS BL A
58, B R PREE B A 1 5 WA R AR I (AR —, 2011) 5 FFAE B 0% % Tn) RS 25 (0 PR AR 4
2016) . (3)ARSE XA RPHE T H, EAMIFTER, A 0rT L« FHI# " s FHF 3
() 7 25 0 M 7 BOM BREEVA TR . HORE R4 (2013) WIFST K B, w1 2 AR B985 56 1 S R 4 1, [)
FEREE A AL HE 20 7 UM R PREE ()8 ST, FF 30 o PRBE A B 0 est r b 4544 25 O Ok el
ST IR VG YR, AR SCHR 22 SR R PR B R ) T L A5 20 i bl A B R KO, A SOk
B — B[R] FR FRAE A PR BT AL A A ERAR &, BN, B4 AT e AR X HE o b DX PR B W A8 1Y)
FRBAAS B (ARFT555,2011) , sk FHERBE 15 Y v BRS¢ 451 ok 3/ I 858 1L 1 ( oz i B2 A& 77,2006)
B IR BS54 T 9 FH Ok 221 I PR AL 0 B (O IE SR AN TR ,2015) o AR SCIROA, 15 G AR X Ak
B IR Y MOR PR tIE 1T 5% FHAR R PR AL A 45 0L, A AT TR ELRE PR SRR LR R
REDLRRAR LT A

A AEINA T AU 4 ER S5 R4 5 A P9 A T i ORI B S 4 A ok, I 3R S 2y
Hby 7 PR A 2 I ) 32 2 P ( List et al., 2004 ) o 7EAMBUATRAYTT 5T, i R BURPKE R R B 5 20 i
b Tr . Sk A A1 b5 BOR 4 1 75 7 SRR ATLAG £ St B AR A I B A E AR R 22 5 IS 80T
F = B o ) DX 7] 22 55 (2K A RN 3H 2 2008 ) o 47 B IX K A8 0 E P 5 7K 35 YL g AR, 2
et by BORF AR AL e R R LA RCA VR, 5 IR AR W B LA A L, o [ 4 7 SRR L
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15 3075 BOR A 3 D) AN B RO AUBOC R (M3 AR EE DL , 2014 ) | 77 BRBE R R T7E NS
2R AT Y2 1 T 07 BUR , HEERSE LR AT A= sy v, ©

£ LRk IR SCHRAE M 5 BUR 54 ERSEERLRN 55 15 ™ e B T B 28 JR T R WP, A o
SEE ZAME T (1) BUA BT 9T 32 2 IR ML AL A8 20 A 1 ¥ G 7l e B B ) IR (911, Oattes &
Schwab , 1988 ) , T 41X 4t 75 BUR 88 428 5 AH 1 B30 3 18 3o AR B IV SR S e 1 5 1S 495 4 7 Mk e A% )
AR = SCUERIFIT ; (2) A CIAEEHLEI A SCRR , 32 2R AR HETS Wi 2% IRBE 57 ik HETS AU 5 ik
AR PRSI 5 R T o BT, (ELR A SCRRCR ¢ [ 45 AT 05 W0 ) BE B T 20 Bt (Hee et al.
(2018) BBIFFEIEABISN) 5 (3) A XK )y BT RL -5 b7 BUR B e S B N AE PR R TR A RS
(Hean, 2R RT3, 2008 ) |, 2735 1 1 SR FH T R 728 8wl B 3 07 R 7 126 R i bl e PR At E o, 5
FHIFEIEA 2014 ) 5 i AT SCHIRRE R 553 KL ) Al J7 BURE 5 4 o s 8 ok | 7 0 ASU B 3t 7 I
o S A T B PSR X — o WP HE SR B T SCUE R 38 5 (4) R SCHRIE T 75 S ir ™ L it
WS T ISR SR =S [l Bl ), 1 an , PEIh SR 45 (2017 ) ik ity e e 78~ (B5E , (HBE A SCRRITIE
TR AR TR BT b B2 AT R 345 (5) BARE A A& THIR S TE T R W5 U™l 30 it i
SRNTREECE7/ R 117 WTTR NN = S 2E K (502 G R P 7 % 5 OIVAM D6 TN ISR A v e = DR By i
8 (T RS SO 2008 ) B2 SCUERTSYE ; (6) BLAWFE 2 A4S i B e TT 3t 73 A, A5 STk 2
o ] 3 A S U B AR AT X B RS A L TR] ) 3t 07 BURE S8 AT o RIS
WA

FETF I AR SCIVIL ™ [ e B B M 0 ) 38 O A By e EL R BRSO DA, A 4 B R
AR E GO eI TR AT . ASBIESE A I PR ST AE TR 15 Y [l RSOR” B, I AER 5
BRSNS W B B 1) 70 AL A A 28 5 A R

= B Ar SR
(—) 153 AR
AR ST S < s G BN A R R AL @ T AE D B BB AL 5 EE AR XI5 | b 7y B

IR B 4 AR AR R U557 , w7 B FR AR AR T, S 275 el 1) b e e A% (i X K 97K 75
Qe SR RUAT Y UG N @) 0 1 3 5 Jel s 5735 | BT B5lE a  i AK B AR AR

4 A a b c ’—_>

h'd

[ K M L

1 fE EEEErRE
BRI TR AR P AR, WK1 H g5 A—D AT RRAm 2R, R A D
B —DIK B A 5 IR EEE B Co s W 8 7K BT AN R AR B 1) ¥ G /K- | i
W T T AT 15 Ye T sh i BRI (Cai et al.,2016) o S i KT 0H RI K 84035 . (1) b

@ LIHES sl B R 1, 1 5 BAR SR A S bt B R D M « 456 M SE PR 0 , 7R 22005 Y W kT 98 i WOk
HERY R 35 2 R HA 35 Y s SR SOhm o, S0 Y5 Y B R B VA DX S 2 0 Rk M I, 3 185 T _E s b v VR R 1 9% Ak Wi
M, S0 AR ARFLATAE ] 2 dE R 5 R R B LR

@ ARSI FE I LK TS Y S AT MU N, {EU2 JE B & 10 7 b 5 A 07 i 1, AR T8 12 SRR LK 3 e el A B R
ok H T T DX 4l s B R R X — 5 Y RO T 1) P R Rr it — AT
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s j KT, COD, 5 (2) B RATE ST A5 g P, B 8] D B B 7t e 2
] (1) & BRI B T = A 5 G 5 (3) AR A R4 & sh T P A= 5 e Py B D B B B ¢ o5
BRAL § Z I A SRR B IG S T A B9 T5 3 5 (4) HABSZ M PR, Hetin, s for j 5 0 Z 8] BB Lt
T

() SERAR R

TG Y AN T S5 Y BT A 1 E 7 R, AR SO TR Y R KR S
K COD,FRoR N .

COD, = f,(S,,8,,COD, ,Z ) +e, (1)
Ho TR @ R TURMEI AL, ThR j Fom5 ¢ BARM LRSI 2507, AR ¢ FoRmtlal, cop,h i
W RRLTE ¢ IR R AL 275 SR B, COD, R 5 TR e e s 7 1 SRR j M 7 ¢ I R] s A1k
ST REWRE S A KIE YL AR A A HURE S Y s AR ARl B S5 A 5 A X A T B T
BUG M ORIR S, FmTE o« AL, B IR K /KI5 QB S RAT I B S AR E .2 Z ), &
JNFE ¢ BFE) A, s 0 5 7 22 A AR Tk 75 Y36 sh A 3ME L 5E 1 AR TR 15 4 AL I3 gL Fn
BTG YA, AN, Z ) 3B TR AL i 5 j 22 Rl AR 55 (LD RS T |
TGS S, AT i MK TS YHLHIR, B D S, =1, (R,) +e,0 fRA(1) A1,
COD, = £,(S,,(L(R,) +e) ,COD, Z ) +e, (2)
ALK AR RRRR N
CODy, = 0y +0t; = Sy, + @, ° Iifwm +ay - COD y + 0y~ Zpgy + Mgy +V, + g (3)
FE(3) 3 ey S 0T A5 T 58 80, w, Sy B TD T 285007 (A 5 A A9 [T 28002 A0 A A [ 288008 )
&y NIRZETL,
7E(3) i, i T ) AR Bt e AR s A0, K TS Y AR RV T R S | AETE N A E
W, K Y AL BTl 4 3R ] 8 2 25 TR B X R WK B COD -y, 15, BRI, R SR
2SLS ik, M S |y BB T AN T HAS R, (1) | F i IX 0] i Fr A8 B SE PR BER A 2548 5 (2) bR iF
b DX 8] 9 W08 1B S H 5 O B A BB ) 225 8, 3k PR A T EL A o 8 s b Dy IO [ 7 W08 8 5 4 e JE 25
St 0 BWRE Y AR R S | A SR W B R UESA BY KB COD -y, WA ELHERE W (1117 2 38
1S |y B RIEAL SRR ) ik G0 T TR Y DY 2B 1k [ A, X B S T HL AR AR e 6 THFJE 1 4R 1Y)
(=) B E
1. 7K TS A B W s A5
AR SR FH S W I 5 57 04 ) BE P24 00 Ak 2 75 4 (COD) YR FE R 4, Rk = sk R ER 5 %0, LA
JE COD -y, 5 COD |y, KIFHEFR . 2004 452 2013 4RI, o 5 A 25000 0 7 4 [ 32 2K R B EAY
KB B I AL 2004 ARG 73 AN ARG N E] 2013 4ER 131 A4S, l TR E I SR AEAE i
W a5 FATAGEH T REWIAE R COD -y, XFTLIVESR COD Ly, 19 58 N FEAS WM A5, DA KA AT R
COD 1y, 19 19 AFEAWEIN 55, IETF 77 A, 300 W 5 20 A5 A6 VT ] Y] Vg da) RV AAAE YT
AL ] 45 b Rtk ( B 2 A TP e R VT AE ) o Wl A (R R iR 4R 23 AN 102 ST AT
BRI 308 AN ERAT LA WD A5 18] 3T B4R 14 A B A B B e ) — X W A 4 28
=

© AL AV AR 7 BIAE Gy RGEVEB R, I LAAS SCR I Aall 280l S5 A RIR
@ AR A BB RO B | LK% B B A K B AT IR £
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2. IR YL AL R T A

ST T A B T, AR SCEs A A R B B2 T, SR ELEGOK 5 e B AR Al B0
b 55 WA B DA T IO, 7R 7K V5 e AR A Tl RIASE (B 55 WA LA 2004 47 SR SE 01 51 B ¢ A 5
M) o AR SCHRIR G 5 Y B SR BTk B S 5 ik — A A . — &S5 B bR, Bl 40 Cai et al.
(2016) MK A= ISR ERPR U EL T 7 A 7KI5 YL B AR R Tl s R ARYE 5 YL HE R BE |, an 2R Fi R
I (2013 ) K 2001—2008 45 A ™ (B 7 A HE 5 B 68 2o 7 317K P A7 Mk L ok 28 05 Y 5 AR U AT
v, ARG —Fh 7 K5 2004—2013 AE 1 E 4 Tolk A7)l COD HEBGREE ¥ 5 THME R A
VI SEE X ok =iUE Y

3. 2 EL AU R BT AL

Sy A R B R A R FRATTAR AR v R A S BRI AR R 44 B, O K Al A B
R A TR RoR A (4) SORE B KIS e AR ALl R SR L Ho moy, R NIl E
K B S A B g, R T U EL KT G B R AL BRR , m, R T REAS LK ¢
AL n, FORITA FEAR BRI P R B Ry, PIEEER K, 3R B A KT G
Wi K-, A 1 i, B T U B K S Y B i B v T A S 380K, i AR
AL A S I — 30, FERAI Y AR SCRHEUT b Ui E AR R B L] A 25 (A S IR B
AR ERAR &, A SCOR 25 (5 B 1 IR DR 7E T — 6 B A < [ 0 Aol , S BOC R F ik %
Ne AT GRS, Hopb et bR WA XA 0 AR AR I T 25 (H7R &

My / Ny

T/ Fin
R No—FA—< 4
Fi m[/nt ( )
Ry = Ry — Ry (5)

4. Hb 5 BUR 52 4

AR SR 3 B B W B3 4 WA T T B 1 BURF 5 4. @ (1) LABE IR 35 4l FE R4
BN TE e de A . WFFEER I, v A b D7 BOURT Tk B 2R vk B 3R {HL B A% 8 ok g B AR
) EE e Mk SE BRI R B TE G o 91 4an , 8 58 gk 2 (2007 ) 2R A4 A B Al i1y
FEOX 52 PR 48k 221 ) 4 7 BN 5 4 19 85 AR BE . (2) LAWK B 4 Sy J il 44 3 BOURT S8 P PR A, T
T (2005 ) AN 45 37 BURN A W51 AN YR AR th £330 1 W B3 4 i AR 40 A VR TR, i 5 4 e
T H R SC A B BRI EE 12 SCR F T AR GBS o 4 N B4 R IS ) 40 50K 2 T B
Tegr, YEE IR, M7 BN 38 4 [ IS A B0 76 B0 A 5 4 00 T8 IR 5 < 7 T, AT A 30 o 5 A AR I S
PRBL I 5 sk B R 5 1 B 0 B AY SR AL SR B 5 9 (R = 45,2005 5 25K K Rk
M5 2008 ), PRIE, A SCIE T 1T I X (] A B R 22 53 5 < B I 22 5 RN R AR ok R
Wb BUR 564

WRABVFRICET 45 (2019 ) B9 5 3, 25T o 8 Tl Aol B8 22, AR SCR < Al B A5 B/ B 98 72 =

O ABFFEPIKEE YRR T AL T AR A ok G20l A R0 Tl £ 5 sl ORGSR
P B A AR B2 L AR A e il LA OB A 2wl L A R AR AR A K H A A
HERLE AT

@ FEEAPER (S IEETR) 2007 4F TR OTEN R (H R E Ml 4 50 /A (FRI0eR (2007)93 ) il
FRE MR, ER PRGSO 2R, 20 3 A 2 5 S M S HE O R/NIERS B2 o5 Tl il 659% R BEK A
I8

@ LR LG PR S BRI BURT SE 4R AR (10, R eI 2012) , LA il tH L1 4 S SERIAG 8 BOR 56 4 FE Bk ( PRI AR
85,2007) o 53 A —LEWSUR I Z A0 05 L W BURSE S, Bl , Ja Ml 2245 (2004 ) SR T i3 AL iR 8 51 5 30T RO | IX B 52 5 5
A MIXBHRES) AR RE ) XA N ZOR R BT BR SE ARBE . XA K, 51 BERR LR M 7 UM T 4 1 IR e T S AR
JEMITBUR SR A« 457 b TR M 2 A bk 7e ELGR RE HE AR X LT IR A SR AMEE I
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100% " ()77 20T H5E T B2 1 TS BLSE BRBl 38 R TS 1 A0 iR 2E(E, IR I
T B B E S OE R

AN RSS2 B PIE RIS R S (2010) 197735, SR A B 02 1 1 < WE B EE (4 2004 4F-f
TR 8 WO 1B S H 5 BSOS A ) B AL ) 52 Bttty WO BB PR XA R 3k — i s K, UG 3 7 A X 0 1B
SO R s BV BUR WEEL F 2588 70 RS OB R R . AR SCRATER IS 1 AR ETR
Ui WA SR e 251, Fom B TR EZ I BE S G R

5. A\¥J GDP .10k

T4 T ] 41 1 S 0 8 O T T s [X ] S X, 380 5 e DX 2 R 1) TR X (il B4,
2013) , 3 B MR U5 7™ Ml A 252 ) R S0V e, DX AR v AR 2500 8 80 55 , A 7 2R AU A A% 11 il X 2%
SEPETES | TV By T AR R i ot . v R 22 5 SRk S AR, ST G T i S L A
SEEEMN, TTREFEUEZE R R AP mIE” o O HERRSE S R, A SO IR S 12 A ET
TN GDP 2 BEAE Ry d il AR S g A B

6. A i) A5 o

FE R UK BT B A SCARIA T N VBB ARAVEY R R i A S5 AT B AR LUl 28 i 54T
T AR L (B e AR | DA J B A T8 S5 40l A 7 e 7o A 0 AR 0 0 e R b 75 G e 3R B 15 G
PR S BHE P A7 B B T PO 2 12 AN H L AR SGRVL L T A Bl K4 i H B TRE 5 H k%
W, DA A

(1) BE ks

ARSI K SRR St R rp ] AR S IR S AR A0 1) 4 [ A ek R W I K B A S W
), TG G AR A Al 3B 5 WA B R Al S B T A5 B R 5080 SHe R T o T Al B H
B, VR DL Ry B A T R R R A5 A U I SR AR AR R AR T Ak <
S4B B R KAl 4% B DL BLOR B EAT T TR, BL G O S U A B VR T D AR
E BT SR ) o AN B KATBUR ARSI R I T B XA T F T AR %) . BRI R
YEYREFI R S R i ok B T ER BB i Ge T B . AR SO T A BORFREY A K
01 W A R o e RRUBCHE o0 o ) R RE R E R, L rp & B VR AR KB Ok A 4l 778 AN
S G0 B AR B ARAVEY A K R BRI AT (2008 4F) o IR 5 MK Bdi ok [ E R 4 05 824 4
] R b TG R s e 111 H P 808 E 5 B R RK & AR SOR LAk A AR S
H BitReokat,

A E X ARG G W2 1, BURE R T 2004 4E % 2013 AEWIE]) 77 A bR A ) o 9]
TIMZR 23 AR 102 AT 308 ANE . ASCEEA A RO, SOR B, AR T hr m FoR
A EEBHE, Thr m - 12 Fox H BRI G 12 D H R bR y FOREEEEAE, FhR y - 1 FOREE
Bl e 1 4F,

*1 T EE NGRS
TE4 S ¥1E Ao =

COD-,, THAM D HENLEELE(mg/L) 4.557 5.834

COD 4, LA AEMNFEEERE (myL) 4.282 5.417
TR K AT EFERASYETEVSRNATHER(E S

Stitm _ X 0. 546 0. 694
T/ I B (2004 ML)

Repiony ~Riwooy | HEITFWTHEARLS FBHHR KO B REZM 0.117 3.021
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g%

TE4 £ X H 1l ot 22
Trwoony ~Trso-on, | WELTFNTHMXLE LXK KWERHEZME(%) 0.153 2.251
Fryoony = Fryggy, |HE1TFENTHEBELE LMK KW B R " 218 -0.298 1.871
AGDP i, _12) = WERAMAAWTHME LS LHEHMEKE K AY GDP £ 0.7 5 35
AGDP s, 15 (2004 148, T 70)

Population, ), B jEMADEE(EA/ FHRE) 6.411 6.310
Crop ., BTG R R AE 4 4 AR T AR/ AT ERE AR T 100( % ) 25.517 16. 867
Livestock ), B G EMAREFE/ABER(E/ T ALR) 1.728 1.344
Rain),, B IR A EAKE(SK) 0.775 0. 862
Temperature ), B W AFHRECC) 14.232 11. 094

PO SRS 0

(—) Hf [l 125 5

ARSCR I T HASREEHEAT TR (RN 2) O 8 L0eTs gl feh B & 8. (1) T
FURSERBERUI F KT e B AT MU R B B A A BIE R SR B .
He et al. (2018) FOBFFE AT, Mo R B LA IR Mol 25 97 26 75 O 3785 45 1 2 L8005 20 A
RS R 2 ph W W TR R . TT UL EM X BR  A A R O K 3 e
AT AL I EWERERE IR AT A 2 5 e L TR . (2) LK 75 e s e T AT
MBI E R IR 22 BOF ARG (11 3 4 AR T, ) = T,y BB R B3
(3) b EHI X WA B 3 4 L R 5 95 S B A 0l ) b D TR S 4Bl AR, |
W T BRI T A A PRI BB v LA Ve AT, B AR 0 T 300 A ) e O
T IR BRI TR (4) A7 5 4 A4 WA 35 4 5 B0 4 A7 20 TR0 (14 95 A 2
2007) (L ACTSE 5 BRI i 13K 15 S 5 7l MU 0 8 0 St B 34 38 5 1
AT e 2 T S DR SR PR L OBCH A0 A 1 L D B SR 25 R K, 2% (L 19 B4 8 4
0.153% ). (5) A¥J GDP Z2HERT F ik 15 e s e A7 Al HUMBA I 503 0 1 . SO L e B A A
B AG 7 WA 2303 15 4 A ) DR B (PR AR R A GDP T AR 17 X
SR F1L 5 AT T W HE SO 95 30 7 3 I T 7 3L 7T o S

TEF W BIFGE R B0 (1) Wk y5 e s e A ) MBS U7 25 K A 3 1F
W, @5 IR TS e AR & PR WK AL, (2) E FUEAK GDP 22BEHK, U £
IR, (3) Hfle il 8 B 2 L 7 03 1 7K Skt T U A SR AT T [ B0, 3 4 X 1
Bl FABUMIF K FA BOE PR T REEY S50 76 T ML A Pt T Tl A=, a6
BEXE T K R MR 35

ST KT e AT 1) 0 S R b A 1 I 4 B B4 3 4 0 B R
RBE) T A SRBE R R0 I [ RIT  K 5 e s S T L 1) b B 4 1 B BCT UK

® 2 513 1 Hausman 1502 B J7 2w 14 L0375 Y ol BUABTE A A 2B, SR 2SS AT [e] 051 mT L Al e I 1 5 5 — B B
BHE FAERF 10 BAE 1% MKF 1825 ik, FATAN 55 T HAS & [a)BU7E [BE b AR, 511 1.2 4 Kl Hausman P41
K, 2201 2SLS S5 i/ N IR L A I R EER KL

@ 1 BRAL, X AT EERE A 1 T HRAS R W T,
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A, AT UL by O W B A 2 5 | B0 T A < ¥ G I It 80 i i Y A B A AT DA —
FEEE RS B HIAEH
%2 Ho 4 B (2S1S)
1 2 3 4
EwEgEE LT R(EEE S, )
Trwiony = Trgoon 0. 001 — 0. 004 0. 004
Frgon =Frgon — -0.050"" | -0.051"" | -0.050""
(T = Trwg-n) * (Frypgon = Frggon) — — 7 -0. 001
AGDP 12y =AGDP (. 1) -0.022™ | -0.023* | -0.022" | -0.022"
Riwiony R -0.016™ | -0.017™ | -0.017™ | -0.017"
COD .y, -0.007™" | -0.007"" | -0.007" | -0.007""
Population, ;. 0.047 " 0.052 " 0.052 " 0.052 "
Crop (), —0. 0004 -0. 0004 -0. 0004 -0. 0004
Livestock ., 0.189™ 0.178 ™ 0.183 ™" 0.185™
Rain;,,, -0.010 -0.010 -0.010 -0.010
Temperature ), 0. 002 0.002 0. 002 0. 002
& R —0.454™" | -0.485"" | -0.497"" | -0.501""
F 183.96™ | 190.16™ | 183.96"" | 178.05"
TR #(EEE CODry,,)
St im 1.119 2.462* 2.451™ 2.397 "
AGDP 4, 1) =AGDP ., 15 0. 055 0.084 ™ 0.084 ™ 0.083 "
Ry —Riwion 0.021 0. 043 0. 042 0. 042
coD 0.250" 0.260 " 0.260™" 0.259 "
Population, ;,, 0. 201 0. 139 0.139 0. 142
Crop ym -0.045"" | -0.044™" | -0.044"" | -0.044""
Livestock -2.519 -2. 770" | -2.768"" | -2.758""
Rain ., -0.043 -0.030 -0.030 -0.030
Temperature ), -0. 008 -0.011 -0.011 -0.011
& B 8.611 9.216™ 9.211* 9.187
X2 11800. 20 *** | 11028. 44 ™" | 11036. 63 ™ | 11073. 47 ™
$ & i %ULTL yes yes yes yes
A A 18 2 3% b yes yes yes yes
L [E] E 3% B yes yes yes yes
Hausman # % (x2) 0.03 39.92 40.88" 39. 83
HEAE 4,967 4,967 4,967 4,967

T M IIFORTE 10% 5% 1% MAKT E, T,

(=) R 5

BT ERZE S IO RAEE ARTTIEIET 2 2 5 3 S0 BRI T — A9V R ko, 45

RUNEE 3 FR,

(1) SCHHE 2004—2013 484 74 COD HEHCRECTTAIHERGHRIE ), HEHR T 75 HeHERCRE R 15 40 9
Al B A T B SR TR TEAE I Tl A2 4 et el O
I S50 TR A2 AR 0 Tl G TG o 350 0 AN M o
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COD A HERCE 1Y 82.35% o K& TR i FHT B E K 5 Yo i AR AT b H 5f, AR SCHR Al T 14

B RIEATE (WAL 3 1 5)

(2) B A FE P PREE R T ELGBUR I 5 T RE TR MR . P, AR SCR AT 24 391 Y
JERICEIRE VYN LR =S Cn VER: IS g ) a2/ o wt S YRl Ay i LN ol A 12 DO B2 b e D R
R EMELRA — 2, B oh IR BRSO S  BUSGE S TSR e 1 3 I EGE
PSS RUKIB 0l (R 3 255 2 91)) .

(3) i T EHE AL 44 B A 2007 AFIF IR AR, AR SCE 5 2008 AF K Z ATAIREAS (5 B EIR A T
e 1 R AR ) BT TR ATTEER SRS R — (LR 3 H 3 41

(4) FEEZE SR W 1 AU PRI ML e 60 3095 7 RE T R, 8 dnatl, LS LA N 7 T B
TYBRITE AL (2 30 K 775 e AR TR B Al S sl ™ SR S B, T ar 2 4R DL B Al ie A
AR SCEITRSAEVERE I, 45 RS FEMELU R AN — B (WA 3 554 51) o Wb B, X T alar 2 4R DL A
T BEAETE L o e ) YA (A4 S Ly, UGG 0. 004,75 10% /KT 3% .

*3 AR M A B
1 2 3 4
REFREEA | XA LW 1 2000— | o2 £ E

Pl vk B FHATEAS | 2013 FHEER 4 b B A
FHFEFEVTE(EEE S, )
Trsi-n = Tinp-n -0.002 0.005* -0. 0003 0.004*
Frwo oy =Fruo ~0.034 ™ —0.048 " -0.035"" -0.051""
AGDP 4, 1oy —AGDP 1 4, 1) -0.023 " -0.022" -0.033"" -0.022"
Rysioony ~Riwi -0.014 ™ — -0.008 " -0.017 "
Ry — Ry, — -0.002° — —
Hfpms X & yes yes yes yes
B -0.407 " -0.534™ 1.934™ —0.494 ™
F 157. 62" 179.21 93.34 " 184. 61"
T AR A2 (HEE CODy,,)
S Lt 3.476 2,556 3.536 ™ 2.439"
AGDP 12y =AGDP (. 1) 0.109 ™ 0. 087 ** 0.127™ 0.084™
Rty =Rison 0.050" — 0. 007 0. 043
Ry, =Ry, — 0.011 — —
Hihtzdl k& yes yes yes yes
# B 9.458 ™ 9.372"" -1.729 9.198 ™
X2 9951. 71" 10953. 43 13093. 21 ™ 11044, 83 ™
A [ € R yes yes yes yes
F A 18 2 36 yes yes yes yes
L [ R S yes yes yes yes
Hausman # % (x2) 30.98 39. 63 143.45* 40.93"
HAE 4,967 4,967 2,873 4,967

L HAb s A R COD .4, \Populationy(lj)} \Crop(ij)m \Livestock(l-j)m ‘Rain,(ij)m \Tcmpemture(ij)m o
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=) R

ARSCIRTF A RIS . O(1) P2b AL, ARHESEHE RN i COD HER R 2 43 20k, 3 B
“HEARTG Y AL A Pl i B I T < AR KT Y AR A AT AR NS |y R S |y, , I 3
WERIR B Ak T ik P 2 A I B9 & B0, 3 T B BR B AL X A 7K 75 Y s 42 10 A7\ L ML
M)A S 2, < AR KT Yo AR 0 7l RSO T U0 A A7 (R /K SR M RS (2 3, B S UWARAT . (2) Tl
BT, ASHIFFE AR TR A DE S 5 R B el A T S PN Y LR TE L R R Y
B (E R AR o RAIHOR A S EUET B COD Ly NV E REDIRE R AL A
Fer it oK AR A T, ARXRE 3 ) T E A B B SRR T T B A B R 2 (B 3R
7, AT AR 2 AL PR i, AR ST A B, T R IR R AN 2 A Al e g e O U b X
(7K 75 Gy B SE R Tl A

T B2 SR ARG 36 T LA FH A SUE « 0 TR A 35 A0 ) A S 1 8 A 9 R 9 Ay g S At 9 L o
() 7K TG e AR R (Al < AR K T Y 42 R ) BA Tl A 2>

(V9) i &5y Hr

1. A T i 23 ) S ot A3 b

AR SCIEF AN AT 28 B Al 9 A B AR [ U3 2 B, < T % [0 3 %000 778 BH S A Aol S S
(WFRAGE M2 5, B Ay, M7 B A WS | 2l 1 2 22 i I 1) 5 4, B 22 M AR B AE I 5 |
FDI 54, ORI FDIAYHEA o] LAGest b A A 4 A A , S 1l DX 28 5% & T i AR 42
AGEAS I A R 4 AR 3500 . MBLICE A, SR BFE Al A T Dok =227 45 [ R+
i T O ) S BRBE R 44 SRR 22 IR K (55 Fsk 22,2007 ) .

ARSCHFTE B (1) M T BURFBETE S (T, -1y = T,y ) BSE SR 3 X K 75 Y 25 42
TR S0 5 Al RS Sl 25 18 T T X P Aol A S8 3R L) 5 (2) T BOR W BLSE 4 (F g,y -
F ooy ) EEARE T Faife it DK T Gy 25 ALY (0 P B Al IUASEHE I (IR 58 il B0 i 5 520 )
(3) BT TERHT (R, 1) = R e, -1y ) X TR DX 75 Y 25 52 R (4 Y 08 5 9108 7 ML MBS A
ERE I (SIS R B0 ; (4) 78 FUK B R T A5 3, N BE Al 75 e RS Tk o
PR S 2 TS I, AR SE A AR Al TS HOR 8.3 . 255 B Ok, oy BUR W BGEE S 5 | AY « I5
Y[l F BRI T N Bl

2. AR

AR — A SRR T — T (Ciry) , AR R E T — 81057 ( Province ) 5
A EEAUAR 5, 43 BISR B B3 )y R T 3 AN 43 AT, FEIE IR T BERE AR R, 10. 6% B REAR TR
J&— YT ,45. 1% WFEARBS TR IS 44, 3% WFEARES R . ASCHFE R B —J7 T, R R0% ™K
T BIER R BE” 0 BRI E 2, A SRR AT B[] T — 3 T B, 2 B R B R X
TS YRR G 7 RGN 4 B S SR . Duvivier & Xiong (2013 ) BF5T & BLAS M AR 1] T [ 47 BUA B
TSYEERE PG AT TR R A B 2 B I 4 U AT Y L 51 95 el ) AE R
I, 48 SR Y S B2 35 L R XU B8 5 o Cai et al. (2016) BFFE & IR, B8 10 F W2 19K 75 Yeik
Bl iz HAth By i 20% , iX 530 7 “ V5 9440 /&” (polluting thy neighbor) YIS, X AEAHFLE L
AR, 4] B[R] JE — AT s, ek R RS R ) L G S R

S —J5 I, 1 RO T O B SE 4 TS Yl AR AR, QSR R b X [
J& — AR T B, B W B S AR 2 ) S T R ), RV G B 3R AT | A T W 1B S 5 v ) L Ui
DX 2 i) DA T ) it DX 5 |9 e M, 3 Ao 9 388 I S 3k Tl 1 il X R 5 e, AR S —

O FREITHR, LRSS R TR, A T2 0] VR 5 R
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G T A BRI SO, W WO S T PRI SOV AR, (H2 AR T 4 5 4 A B Al
ZHRUE WER), MV BOEE S 58 S BI85 (W3R 4 55 4 41)) |

LREER A B G S P T , S2 5508 H AU U CA AT B SR FE  m E A
[Fi) A ) Al 25 RS R T HL 5 4 T A 0 (JR 22722 ,2004 ) | T RR  Bp ]S 47 A3 T AR (A E 4
Ty BRI & ) BEOAEN i AR K — Bt 07 283 & 28 0 RO R 0™ A — R 1Y B AL
B R WBUNA —& " [ LR A s L i 8 8 ke PR MR s G e e = R i, (EUR
2 2E G el e 79 NSRRI 12 O NRREE S TV Y AR b RAY 1§ 2 C L WGBS Ve % (L Y )
S17, IR BEE BT L FREEOR P FARIR ST A — SR ] B AL A BB AR R 5

HUM ST AT Al RER AR RE 7R

%4 ¥ R AT
1 2 3 4
WA SR B A b THRXE HRRE
AR LT R(EEE S, )
Tovor =Trnin) 0. 001 0. 003 ™ ~0.006" | -0.015""
Frvon =Frwgo ~0.050 " ~0.001 ~0.042™ | -0.055""
AGDP 1) =AGDP 1) ~0.020™ ~0.002™ Z0.0217™ | —0.021°
(Tssiyo1y = Tiwony) * City Ve — 0.060 ™ —
(Frseyony =Frug o)) * City N — -0.106 ™ —
(AGDP 4, 1y, =AGDP 4 1)) * City — — ~0.163 " —
(Trwi,1y =Tiw,-1)) * Province — — — 0.038 "
(Frpirty =F o)) * Province 3 — — 0.015
(AGDP ., 12y ~AGDP . 1)) * Province — — — ~0.019"
Reyi —Riwi ) ~0.020" ~0.004 ™ ~0.008 0. 001
(Rps(yony =Ryon)) * City — — -0.185™ —
(Rayo1y =Ry, 1)) * Province — — — -0.039 ™
BEHEE yes yes yes yes
# BT -0.331" -0. 1427 -0.228" -0.419™
F 177.35™ 56.79 192. 77 172.45™
T AR T % (EHEE CODxy,,)
S, 2.469 4.881 1.384" 4.456"
AGDP -+, 1y ~AGDP ;1) 0.078 " 0. 042 0.063 ™ 0.093
(AGDP ¢y, 12 —AGDP ., 1)) * City — — ~0. 664" —
(AGDP ., _ 1oy =AGDP (. _15,) * Province — — — 0.358
Region =Riwi,on) 0. 034 0.022 0.014 -0.023
(Risi,oy =Ry, * City — — 0. 150 —
(Rysy1y =Ry, 1)) * Province — — — 0.233™
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Y% 4
1 2 3 4

WA SRR A b TRXE HRRE

HApzH L& yes yes yes yes

& B 8. 829 8. 762 8.234™ 9.896 ™

X2 11221.20™* | 11796.02*" | 11707.97™" | 9554.26""

S B E BN yes yes yes yes

F o B € 3N yes yes yes yes

AL A yes yes yes yes

Hausman 4 35 (x2) 43.32° 1.56 49.94 192. 84 ™

HAE 4,967 4,967 4,967 4,967

A HAh g A A . COD .4, \Populalion(lm \Crop(ij)m \Liveslack(l-j)m \Rain(ij)m \Tempemlure(lf)m o
+ A
1. én 17

AT 2004—2013 A P E ol Al S e | AR 2SR R R K 5 e i K EL IR TR SR
it , DA B R B I X 52, SR 2SS A5k R AH C SR A, RS R B, (1) Huor
HUR 8 A 23 R K 5 Y BE BTl o T it X ) b 30 M DX R | B 5 | B80T el DAY K oAk, 2
B T5 YL [R5 (2) T L R PREE A AT A - Uik v e 8 S AUA T RO D | XA G < Wil E IR
FIABE” (not in my backyard ) B ; (3) “V5 4% IR AN " F 2k A= F A, b X BT 22
B BRI S| AMBEUA  (E E A1 Ja ) 7K 3 G 2 A B A 77 Ml RS A A X6 7 i K B2 0 A ) A
EFLA X A] BEAE T AD BT A Ml HL A A A R AT T AR 7 R IR Ui B AR OK 5 (4) )R
DX EAT — & G A 1, B B0 A RS 4 AT 2 3k — 2D TR M 5 R W B 5 4 5 30110
TSGR X — IR AR LR NG AATE,

T ShZASAY , rb A EOR AR R IS RO PREE R B R S S A8 AY AT A DRI . AR EL
IR BEAL S S AL A TR, (ELR S IR At €8, o DU i Al b ol i) 2 AR A8 B, 7 'y BSOS R 8
T ATBEA SR S BRI 5 G 5 FG JXUR: . INERI G RO | T 1 280 FR 58 L i A B 52 0 sl A
A VLRI b5 BOR 5 45 | 475 G [ AT R R el o 3 B a7 e [0 R O B, AN AE T RE A
W4T A R PRI BE A TE T RE A T E — B A St 05 BUN 58 A7 R ng R, v
DA ) I, e LA i T dRIA B IR . 1 S0 th G2 55 25 I i S B TR
ToF B 5 B 5 R 5 TR T2 1501, L i by UG 58 40 5 | SO R B AR B Je 2R

S5k

LR AR R 2013 - CSRES R T 35 R 7Y (S BIE) 5 12 1,

BiHE— 2011 GHFRHERA S5 o FERBE B | (o AL 2RH2) 865 3 01,

SRS B4 KRR 2016 ; ( ShASBRHIBEAMHOPE |5 e SRR 15 1< 00 2 D R K —— R TR B BE 1 TFAE I 11 4 AT
(ATRRTIE) 5 8 H,

0955 3K 2 2007 b RIS SIS R R - Ay KT B4 PR ) , AU ) 55 3 00,

SRBRHE BT 2010 (B AL BOR LS8 5 M7 BOR 2 Y, (20 BF9E) 55 11 381,

AR TR 2018 LASR AL L LIS e —— PR BERURI BT I35 S A PRI ) CRPRRIE L) 465 12 301,

2t BRI, 2013 - ( FREEEE ) 45 78 = e —— L APPCL2000 BT WY (R F5) 45 1 101,

A TSR 2008 ; (. 15 e R BOWHE A R LT B Tl 35 R SR O SEE AT , CRF R SE) 557 300,
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Local Government Competition, Vertical Environmental Regulation

and the Pollution Backflow Effect
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Summary: Since the beginning of the century, China has made remarkable achievements in environmental protection.
However, the spatial layout of industrial pollution is gradually changing, moving slowly from eastern to western China. This
is gradually increasing environmental risk in the central and western regions. In the first year of the “13th Five-Year
Plan,” China’s General Secretary, XI Jinping, proposed the strategic initiative of “promoting well-coordinated environmental
conservation and avoiding excessive development”. Delivered at a forum on the development of the Yangize River economic
belt, the policy initiative laid the foundation for the high quality development of the River Basin economic belt. However,
thus far, there have been no in-depth studies on the dynamics, causes, and consequences of the transfer of industrial
pollution in the River Basin economic belt. According to our estimate, in 2015, the industrial wastewater discharge in the
middle and upper reaches of the River Basin accounted for 58. 1% of the total discharge in China, an increase of 4.3
percentage points compared with 2005. Thus, it is evident that the transfer of industrial pollution along the river basins in
China cannot be ignored, and that research is urgently needed in this area.

In addition to regional differences in the endowment of production factors, local government competition may be an
important reason for the transfer of water polluting intensive industries to the middle and upper reaches of the River Basin.
Due to the lower real tax rates, higher fiscal expenditure, and weaker environmental regulations in the middle and upper
reaches, the governments in these areas are more competitive, and thus are more likely to attract liquidity factors, including
water pollution intensive industries. As most of China’s major river basins originate in underdeveloped areas in the west and
flow through developed areas in the east, the river basins may have become a channel for transferring negative externalities.
However, no studies have tested the “pollution backflow effect” whereby water pollution intensive industries in the West
transfer to upstream regions, thus resulting in more pollutants flowing downstream.

Using county-level data, this paper conducts a two-stage least squares regression to examine the relationships between
local government competition, vertical environmental regulation, and river basin pollution. This paper seeks to answer two
questions. First, why are China’s water pollution intensive industries moving to the upper and middle reaches? Second, has
this pollution industry transfer in China led to the pollution backflow effect? We report three main findings. (1) The
transfer of water pollution intensive industries upstream is mainly due to fiscal competition between local governments. In
contrast, vertical environmental regulation can reduce the scale of water pollution intensive industries upstream. (2) The
increase in the number of water pollution intensive industries upstream has led to the deterioration of water quality in
downstream areas, thus validating the pollution backflow effect, although this mainly occurs in the domestic industry. (3)
There is fierce “yardstick competition” among the counties within the cities, and this city boundary effect is a “double-
edged sword” that enhances not only the “not in my backyard” effect caused by vertical environmental regulation, but also
the pollution backflow effect caused by the fiscal and tax competition of local governments.

This paper makes the following contributions to the literature. First, based on county-level data depicting the overall
conditions in China’s River Basin, the findings have a number of policy implications for controlling pollution in
transhoundary rivers around the world. Second, to measure the effect of vertical environmental regulation, this paper uses
the environmental monitoring of national key monitoring enterprises implemented by the Ministry of Ecology and
Environment of the People’s Republic China, and separates the effects of environmental regulations from those of the
competition exerted by local governments. The empirical tests are carried out based on the analytical framework of
decentralized local government competition and centralized vertical environmental regulation, which provides a new
perspective on river basin pollution. Third, this paper is the first to use empirical methods to prove the existence of the
pollution backflow effect, and thus adds to the literature on local government competition, environmental regulation, and
pollution industry transfer.
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