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AT A3 BATE T RIS H AR BB 58 45 BT BI85 e i R AR M B e
RO TR B AT A A AV ERE TN, BAR I SE R AR 3. 1 F13K 3. 2 o
R 3.1 2006 £-2007 F NI B 58 4 5 2 Fa Soiar Tl 445 1

Variable I I E(D) Sd(I) z p-value*
2007 I 0.019 -0.034 0.109 1.489 0.070
2008 I 0.062 -0.034 0.111 1.864 0.038
2009 I 0.111 -0.034 0.115 1.977 0.024
2010 I 0.114 -0.034 0.119 1.976 0.024
2011 I 0.119 -0.034 0.120 2.079 0.019
2012 I 0.136 -0.034 0.120 1.411 0.079
2013 I 0.131 -0.034 0.121 1.371 0.085
2014 I 0.121 -0.034 0.121 1.287 0.099
2015 I 0.037 -0.034 0.119 2.001 0.023
2016 I 0.053 -0.034 0.119 1.503 0.066

R 3.2 2006-2017 FEI IR TG Yeoi A PR T 22 45 BG4 SR

Variables I I E() Sd(I) z p-value*
2007 I -0.149 -0.034 0.073 -1.579 0.057
2008 I -0.155 -0.034 0.076 -1.582 0.057
2009 I -0.162 -0.034 0.080 -1.604 0.054
2010 I -0.164 -0.034 0.088 -1.481 0.069
2011 I -0.145 -0.034 0.093 -2.174 0.018
2012 I -0.148 -0.034 0.097 -2.098 0.021
2013 I -0.151 -0.034 0.100 -2.082 0.023
2014 I -0.149 -0.034 0.105 -2.019 0.037
2015 I -0.152 -0.034 0.109 -1.082 0.140

2016 I -0.08 -0.034 0.105 -1.634 0.052
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GERLM ) SEALE 73 A

K 4.1 REZARERARES T, WRBRATT UG, FRE TS Je IR B BOR
WA 2 s B H e P AR E ORI 22 5+
* 4.1 FEARERRIES
A B EIE Bl WEE RKME &ME
WS QoG8 Pollut 0.839 0.192 1 0.00001
WS H e 4 Lnfecompe 0.106 0.374 1.333 -0.425
ST I I B 4 Lnfecompe-eco 0.112 0.442 1.332 -0.589
FE2 1 A B H 5 4 Lnfecompe-soc 0.083 0.342 1.347 -0.425
A\#] GDP Lnpergdp 10410  0.530  11.732 8.959
Pk EE Lnindus -0.833 0217  -0.479 -1.757
WAL K Lnurban -0.654 0240  -0.110 -1.264
5 5 TF IR Inopen -1.688  0.887  -0.020 -4.180
FARIKF Lntec 9.298 0.691 10.6 6.963
IS [ € B 7 $5 R A Lnperfixinves 10.088  0.582 11312 8.319
A L5 B Lnfe 1.690 0.430 2.670 0.836
2. WS H 5 4 X P 8555 G i 1) SEEIE 23 B
(1) WA H 58 4 PR 5815 Gl 5 i 1 235 8] B 248 A T AR Sk A )

FATIUAER T 4 [ e i AT 2

18 Zh A5 AR AL SRR RS I, OF HLAS 2 1 =B R (A 45

R TR RV E M DX [ E RO E RNV AR A, R A SRATT AT LA AR (1D (R[]

[ 5 28N AR A RO FUh S I BE i, PRI, AR SO o e 1) ] 5 5SS R FR T 70

R A4 W BUNF B 58428

7] Z) A AR R A 45 R

I 1] [ 72 HiL X [ 5 X[ 72

Direct Spatial Direct Spatial Direct Spatial
effect effect effect effect effect effect

Pollute(1)  Pollute(2)  Pollute(l)  Pollute(2)  Pollute(1)  Pollute(2)
fecompe 0.204™ 0.035™ 0.032 0.165™ 0.054™ 0.021
(4.01) (4.31) (1.45) (4.33) (2.40) (0.44)

pergdp 0.343™ 0.570" 0.133™ 0.024 0.187" 0.253™
(6.51) (6.57) (3.61) (0.42) (5.10) (3.38)

urban 1.248"™ 1.893" 0.710™ 1.138™ 0.886™" 1.385™
(7.42) (7.02) (3.98) (3.22) (5.07) (3.75)

indus 0.466™" 0.335 0.040 0.459™ 0.047 0.518"
(4.06) (1.38) (0.49) (3.34) (0.47) (2.11)
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open -0.203" -0.048 -0.001 -0.019 -0.019 -0.003
(-5.07) (-0.80) (0.01) (-0.83) (-1.14) (-0.13)

perfixinves  0.136™  0.244" 0.018 0.015 0.014 0.016
(5.71) (5.39) (1.27) (0.61) (0.93) (0.46)

tec 0149 -0.197  -0.084™ 0211  -0.073"  0.209™
(-10.74) (-6.39) (-2.91) (3.88) (-2.54) (3.37)

fe 0.007**  0.028™  0.010™  0.027""  0.012"" 0.008
(2.77) (4.31) (2.64) (4.39) (3.23) (0.99)

Spatialtho ~ 0.468™  0.468™  0.453™ 0453  0302"  0.302"™
(7.49) (7.49) (7.11) (7.11) (4.17) (4.17)

Variance  0.007°*  0.007"*  0.001™*  0.001™  0.001"*  0.001"™
sigma2_e (12.25) (12.25) (11.98) (11.98) (12.12) (12.12)
R2 0.497 0.497 0.197 0.197 0.101 0.101
N 300 300 300 300 300 300

ME RN ZH A, 1565 T O RS & fecompe FRHUE 0. 204, FH7E 1%HIKF L
R, UL 3 Ao PR S Y BT R R E D, I S B R TE H R €2 1 DA
BT, 5 BUR AL b A7 5T, B BT I A B S 0X — AR FR bR A E B ZAR R,
BRI G LEE S, 7 BUR BN ORI SE S FPRE, 288 T ISR 54
SIS S W, A5 G ih BRA5 77 B R P I S 1K T35 Y HE O B, AN N2 T Hh X
W5 .

ST g, AIJCDP(pergdp) ) REUNO. 343, FEAE1%MIKF LR NIE, BiHX
TR RS MRS B2 o Ui WA FE S PRI R 1 2 PR 35 S i H R BRI H o =
AR IE — 25 I i DR T R 7 D e i i X B R, T IERCSE HE R 1) - 0 5% P A = A
TE SR A 5 5] 3 R IT S G Jiha T X miRERE . mrHE M RS H s AL K F (urban)
M RECNL. 248, FRAEIBMIZKT ERZE, Ul K 4R m iR G5 4y, mlRe ) s
D2 IRAE N ORI SRR, 8n T 3REEI5 4. P2k 450 (indus) I RECNO. 466, FELE 1%
AP R, PSS e S GDPI LLE R, M X IREE TS YRR B b . A4 [
TE & B(perfixinves) (1] RECNO0. 136, FELEI%HIAKY ERE, X UL NS5 4L [ e #5224 )
S 2 IR M 7 FRER S G o WU AL (fe) R R ECN0. 007, FRAEL%IKSE B35, 1 B By
PR P T4 v 2 (R dE M X BR %5 G o AT B 1% i R 2 WOF IS R 5 (1 3 v 2 1 I kb 7 1 1 =
B, EMBCC T, 52 LACDPGRCN E ZEH L AKIE ARSI 52 e, 20 i) T~ 28 5 14 A= 7 43 i
RIS S IR S5 I W B Y, TG IR R B 7 A 8535 G o 52 5 IS (open) 1 R AN
-0. 203, FHAELBMIAKT FR3E, 1 5 5 T80 B4R = R 08 2 5 R A ) X PR B 5 s o J A
Al g N G T S 7 AR HIX (250 R KT, NTBONSE AR iE 7K~ 52 iy, X AME
(A58 IR B () B SR AE AT IR i, (A5 XA A3 2 1 2 . RHEUKP (tec) I RN
-0. 149, FEAEIRMIAKT F&E3E, SRS K 8875 G B B3 NS o i R ] e
FBHE K32 A B T BAR SR P2 (E I REFE, IR ERRERIS R AL 2

M RN R TR G, 1% O R A8 e fecompe i 25 [H) A 9% R BCN0. 035, A B Hi 5
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IR A X AR5 e o 7 AR IX — S5 RN B R AT RE A, — D5 TR AT DX PR I S H S 4
WAL T H EBIAERIROL, SR O XA AE AR A TR A S, AT (45 AR 3t X (R A BEIR B0 gt — 25
Ao 37 T3t X TR B Y 5 4 A7 A SRS K BLZh AT O BB, X A X
BIFARR T BREE L, AT P DRI A X A 5575 Y AR T

FEFER AR b, PSRN G PR AN R & Ak, HAl) 5 BN g R —H. X T
TR ORI WA, TR RS R D A VR W S S A R PRI T G M 1) 2 [ N
af A, DRI o 28 B — 25 I 0 R IR S R R f 1k
(2) WS H R X PR B 75 G i [ 22 ) 20 25 i SR A A Sk A

HY TR 3 AT il R, 35 BUR 8] (I B 58 4 2 S BOAETTG 3¢, P ORCER i —D
I3 MBS 38 S R PR BT G R p) AR SR D o AR TS, BRATTRE 3 7 U 18] H 0 B HE )
N T A M B A B, MR, S84 Rl 2 A A BF T B H e 4 ik 2
PEWF B S84, 3B XA BG5S M) SEUE o M 45 R Wk 4. 5F7R -

R A5 LU AL R I B 58 4 23 A1 3 A5 ARG I 45 2R

Direct effect Spatial effect
Pollute(1) Pollute(2)
0.072" 0.104
fecompe-eco (2.38) (1.69)
fecompe-soc -0.021* -0.246™"
(-2.42) (-3.45)
pergdp 0.357"" 0.384™ 0.614™ 0.503"
(6.61) (6.98) (6.67) (5.17)
urban 1.382" 1.462™ 2.040™ 1.956™"
(8.46) (8.99) (7.45) (7.22)
indus 0.390™ 0.372™ 0.517* 0.828"
(3.37) (3.12) (2.13) (3.10)
open -0.198™" -0.199" -0.052 -0.040
(-4.78) (-4.89) (-0.83) (-0.66)
perfixinves 0.135"" 0.119™ 0.270"" 0.242""
(4.88) (5.11) (5.05) (5.40)
tec -0.153™* -0.153™ -0.191™ -0.199"
(-10.80) (-10.59) (-6.09) (-6.35)
fe 0.013" (-10.59) 0.014 0.005
(1.72) (4.30) (0.85) (2.15)
Spatial tho 0.021™ 0.012* 0.021™ 0.012"
(2.27) (2.15) (2.27) (2.15)
Variance 0.007*** 0.007*" 0.007"* 0.007"*
sigma2 e (12.25) (12.25) (12.25) (12.25)
R2 0.513 0.450 0.513 0.513
N 300 300 300 300

M 4.5 BATAT A B, Toil et BN R i 4 2 () N R T, 22 G G 1 58
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PRSI Y BA BRI, A2 PR BC 5S4 0 575 e B B35 a1
PR SRR A AT e S . B MR BGE 3 B i T A MR A W SR R B U, i
71, SR AIRBRSE M, XA R A REE AR RN, TS A HAERE AL Bk
RO XA ETG e o A2 VEW G 3 E T T RO DIAMREEGU, S P B 11
N5 T A I A0 XN I BEA I %, 100 R o A A AR AR AR i A B ) 2R b
KR AE T BUR £ SCEA BRI 55— 5, A2 PRI G 3G G A s BOR
Ay XARIT FRARALE I RERE, IR B TS RVIHE, SoE i . 2|2
W5 A 28O A 4 SR L — B, X BAERE— D R
3. Fafgtkii

N TR EIR G RAARAENE , A SORE 01 My B 4 () A E A A B8 460 Dy i P P g AR
FERE, Forb B BR SR B R R AR T 2B LIS (078 & 18] BRSO (R 8, Te 24 )
R e P SCUEAS I 45 R AR 4. 6 i

R A6 WIS 384 PR BT TSGRt i () A i AR I 45

Direct effect Spatial effect
Variable Pollute(1) Pollute(2)
fecompe 0.278"" 0.058"
(5.84) (1.69)
pergdp 0.389"*" 1.071*
(8.11) (4.99)
urban 1.114™ 6.441™"
(7.51) (7.58)
indus 0.123 0.508
(1.11) (0.69)
open -0.383™ -0.854™
(-9.23) (-2.87)
perfixinves 0.158™" 0.821°*
(6.36) (5.25)
tec -0.176™" -1.226™"
(-13.20) (-10.20)
fe 0.019* 0.161°
(2.16) (2.92)
Spatial tho 0.790"*" 0.790"*"
(3.20) (3.20)
Variance 0.007™" 0.007™"
sigma2 e (12.25) (12.25)
R2 0.445 0.445
N 300 300

M 4.6 AT LUR BIFE BB RN ZTH, fecompe [FIRECH 0. 278, VLB H 554
XEAEETG Re BAT 3 et E A . N BN R T fecompe 22 [HIAH 5 R HCH 0. 058,
W B IV B S HE 5 S N0 A s DT HL S AR &I X A PR B 35 Se#R B 2 2 (b iIX 5 3k
ATHE LR SR B o (45 AR — 2. BbAh, X Tl &, AT DA MRS FiRSE
FHIERAN — B0 XU IRATRE XA 45 R R R e .
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4. Ak
RS TERR SS, FATHUE W BOL H 5E 4 3 A G — 8UR BAT B3 R e,
T RE B T WS 5 4 o P B 35 G 1 2 ) J8ONEAE AN ] DX 38K ) M 2 2 A i, AR Sk
For 4z 30 AN 0 12 L BT A i) 2 0 2R 0 ARG R, JFRTIX 3 AN TREAEEAT 5
PERS I Ao A6 AN (R X 45k 1) (1 SRS SRS S AFAE R Bk, IR E SRR 4. 7 7.
AT I DX ) B A T AR R P AR R AR TN 25

R i i

Direct Spatial Direct Spatial Direct Direct

Pollute(1)  Pollute(2) Pollute(1) Pollute(2) Pollute(1) Pollute(2)

fecompe 0.236" 0.232™ 0.149° 1.005™ 0.113" 0.732"
(1.67) (2.54) (1.84) (2.55) (1.85) (2.47)

pergdp 0.878" 0.441° 0.414™ 0.685™ 0.046 0.532™
(6.40) (1.79) (2.40) (2.28) (0.36) (2.35)

urban -1.432" 2.238"™ 0.688 3.418™ -0.713" 3.637
(-3.21) (3.03) (1.22) (3.68) (-1.70) (5.08)
indus 0.840™ 1.810™" 1.519" 1.099 0.332 0.294
(2.63) (2.70) (3.82) (1.30) (0.52) (0.47)
open -0.115 -0.118 -0.202 -0.147 -0.114 -0.037
(-1.04) (-0.72) (-1.46) (-0.72) (-1.10) (-0.24)

perfixinves 0.033 0.121 0.077 0.791™* 0.233™ 0.431™
(0.51) -0.149" (0.93) (4.96) (3.75) (3.68)

tec -0.011" -0.149" -0.114™ -0.137" -0.009 -0.173*
(-1.69) (-1.81) (-2.48) (-1.82) (-0.26) (-2.25)
fe 0.006 0.021 0.040" 0.083 0.054™ -0.085
(1.82) (0.35) (1.68) (1.13) (2.16) (-1.54)

Spatial rho 0.366™ 0.366™" 0.375™ 0.375™ 0.351™ 0.351™
(4.46) (4.46) (431 (4.31) (4.58) (4.58)

Variance 0.051™* 0.051™" 0.080™" 0.080™" 0.045™" 0.045™"
sigma2 e (12.00) (12.00) (11.95) (11.95) (12.07) (12.07)
R2 0.363 0.363 0.261 0.261 0.598 0.598
N 110 110 80 80 110 110

WA RS L 3 4 o A B35 G (R S MR AEAN (] X S R AT 528 1) s ) S 1, R AR P 9 AR
>4 [H > > PEE, R EERFOVE ARG AIE L, REHX AR T RIRI B A & AL
o ESFIFIII, NGRS JUACE TIEL,  SEIRDIN R 25T MR Al B R BN
&5 BN LR G T RS A5 R A BOR, A5 AR A X A AT I BGL i S 2
DRI A P B, BRI T 2R 4t DX L 0 BS54 KT B T A R AT TR PG AR X, A
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LUK, BRI AR AT RN T, HEshadrat, mERRE, Bl AR
WX 2T RIE, NA R, FE X RXT B i PLEAF A BEIX — 20 357 i 1) ZER ok s,
AR AR M0 T7 BURF N — TG “ I8 TE 47 Fetb oy “ORMEMSES” , JHREE X
IR, SE RN R A S M BGL W, i e X T st R R R, AR
AL MM B B, S KPR T AR HLIX o X — 55 RAMIGAE 7 FAMR B =R 2
IR, WA 584 X PR 875 SR R B S A7 AR 2 18] S B [ I K D AN =] 3 75 U )
SEM KRB IR B I 58y, A AT BUF R I E . 2> I3, BhHEse B2 5t 5 345 00 J=) T

v BUREIL

B, EEE RERIE], HESBUF RYETES

HT A BT el i, 057 BURF 2 18] SR IF I B 4, ARK — 873 B K2 N 1 et 7 22 B 4
KNS B O BE 88 7E B0 56 5 b BT H 5 SX B 2 3 77 BURFLE I S R I i 1) 28 35 A 7 4
FIRRA SR, R I EIABLR O H 28 A — AN R ek, 2 g B A5 e ) )
L, L AN ARAS b e 3 5 BUR I W B AT 0, JEXS T BURF b xt . BRIk, —J7
i, FRATEELR LR P B ORI X — FE bR e 77 BUR SUCEAZ H BT HEO L EE, RIS 7R X 77 B
IFGURREAT I, BRZARPAR R EIN M Z AL, W0 XA aE, BRI, B
T T L S AN I 5 BUR SO 5 1 AR &R s B10E 5 BUR AR ARHE Bl M X 7 b 45 ¥ e Ak T
P 5, BATBE S ST BURPR G INAE S P BT UL A B T5 Geia B B A4
NHTTBURN e B IR B 254, HES X 8] e 0T RAE I BGE 4, 6t Gty
BURAE LG I B H 5 T R T B 5 4

EABUG A SEE L, A S AMERL

ISR 3T R R0, BTG e FAT S 25 1) 22 [ it RO, DRt AE A 8505 e ) v B I A
AR PR 1O B, (AT RS AR R IA B, DIk, — 7, FRATTEEEN
I WY BT UG A B AT EAL, 6 H SO SR S AT € . RN 2555 18 B A B
Jein B RE A AT REAFAE AN T, SRR 2 LU T BURF 3R A48 B AT R E SR D R, TR K
— AR IR T BUR A SRS SO ST #e 53— 07T, AT AT LLSEAT SR A
BUAEZSAMENL o T b P LU AR (A B 5 RV IRIA B, BRATTAT DUREA _EERAU R T5 2K,
xS H 5 BUR AE A B3R B A RS v 7 2 A I o AN P HEAT A LR [T TS YA
BHRE SCAHA R

B=L R EE L, @ S7E X A ST AL

W ESCHI AT BRATRI R, SRS ARG Y BN, JF BAEM X 2 184 4R35 1 2% 1) 25 1A)
U A, IR B IAS JevE R AR RRE 68T ARG e YA B 5 U AN BE 54T
Mt (B T X R PR S YeA AR B Z AL B, M7 BURFAE IR ST T Y v B 8 AR AR A
TS, PRETTG e i L 5 H B T BUR B . U HESIA BT YR B, T BURG %
H AR S PG I BRI R, IR /5 EE sl , ROATEUX IR RS, W4T 30,
SEENA P XA EETS 4%, W4T, 2205 T s XA e TS Aein B, BN S] ShIX 2
8] AL TESr, SERHES DA S ) PR Sis AR . B SR i, IATEHE, HBEi5 LA
M DX TA) LA 22 (B AR S, 7 BURFIE AT DA 25k 3 575 XS ) BRVA B 5 ) ST bLR] PRAIEIA S5
(SARSPEE STEREAIURSE
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Research on the spatial effect of fiscal expenditure competition on
environmental pollution

Guo Ping,Zhang Ru Nan

(School of Economics and Trade, Hunan University, Changsha / Hunan, 410006)

Abstract: In recent decades,the contradiction between China's economic growth and environmental
pollution has become increasingly prominent,even becomes a major obstacle in the sustainable
development of China's economy.Chinese fiscal decentralization system is considered to be the root
cause of the serious environmental pollution in our country as well as the management difficulties, Based
on fiscal decentralization, this paper studies the effect of fiscal expenditure competition between local
governments on environment from the perspective of strategic interaction. First, this paper constructs a
game competition model of fiscal expenditure competition behavior, and analyzes the internal logic of
fiscal expenditure competition influencing the environment.Second,the spatial dynamic Dubin model is
used to test the theoretical mechanism using the data of 30 provincial units from 2007-2016 in China.The
study found that the fiscal expenditure competition and economic fiscal expenditure competition of local
governments will not only lead to environmental pollution in the local area, but also aggravate the
environmental pollution in neighboring areas. Social fiscal expenditure competition has a significant
inhibitory effect on the environmental pollution in this area and neighboring areas, and the results are
remarkably robust. At the same time, the paper also finds that the impact of fiscal expenditure
competition on environmental pollution has significant heterogeneity among regions.Finally,this paper
puts forward some feasible suggestions.

Keywords: fiscal decentralization; fiscal expenditure competition; environmental pollution; spatial
correlation; spatial dynamic Dubin model
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