35 UM PR B AR 77
T AR B SR

KT ik

(kR AFEFETHEREFR, L 100875)

NBRE: MBI AL LR SFEA R TLE U R HITR TR ENRE, XEE
THMBE SRR T H T TR BRGNS KRS M7 BRI R £ 5T E 6
GHE N TEFRETEME IR FEE T TRHEARGREE I, AXFH A+ E 30
N4 LB B X 2000—2014 S EARBEE, AR X BATH TR EBTANMAFES
TAZANAEEEMTBRARATN, SHRXA  UEL2RHAELAHRERER Y W, L
R ARERTANRTRREECTNRE—CRELETFUZRME, St— P UBFAE M
W E EE N IR B 2N 7 BRI ARAT 7 A5 B HE B TTIR AL, S23E K A, & 3F
REFK MBEAENRENHEFEMARGEN, TEFREH XL EE In AR
EhEE, B, AN RDESXAR R, BREWMFE, XBEH T HFENELRETLES
KRERFWERTAE, R ITBERARERCTETN R EEEN  EEFRTHERAN
i K AL H o

KR WBE N M BFHRRTY FEHEH FEEHR

MESKE F205 THFEG:A  XE4HS:1002—5766(2018)08—0023—15

4‘\ é‘l %_A

N AR TR 4T, AR 25 FREE TR AR G B L 20 42 70 AR AR LUK, b [ 7E 28 0 R R AN AR AL B
b — T B PR IR L b A 0 TR I 6 PR T R K Y U R AR A K
T B 67 5 1 /N R A 5 30 T 2 0 o 1) A OB B 2 SRR AT SR 57 8 e s b Lk i
PR R R RS R D R AR B 3K e e A B T e S S v
[, RE% UL, AR SR AL RS B R AL RS RS R RAEZ R ROZRH, 9%
RV TR ANAE 2 N TE FRBE AR 9 3 YR BE 43 87 (R O MR R 2 36, 2013) ) Lk £ BRI 5 4 17 A Ky
32 FREE S PAT BT B (R 45, 2016) P 5 B 9 Ak b 7 BOR D B BR 58 3 B 5 AR (KR RE,
2016) A EAT) SR S H 7 R ER AR B MR BT (RS T,2016) Y, 1984 4F [ 45 B (6 T 3F
B AR T AR (0 D S ) B0 ST T IR AR B R — TRL AR [ SR, R, B O 0 S AT BOR AR AR
HA P E MBS (AL A A 4k Jp ,2011) L — 05 T, 5 A 5% 2 TR A 45 B B 48 1T I 0

U5 H #A ;2018 - 05 - 08
* BETE : H 54 SR 54 0 H PR st 50 8 Dok b A5 B A6 UL AL ROl SUAC AR A 4 fb ¥ BOR A 587 (16BJLOST )
EHE BN IR, B, H, B TR SR IR B R, B F R4S : pingdanzhang@ bnu. edu. en, Jb 500 K 2 4
5 TR A B A o e A 6 AR SCIR A DT
DA M 75 58 Z2 BUN " “ M 56 Z8 BOR (£ 2) 407 5 My BUR " I ASHEAT ™46 X 43, AR, 76 51 F 8O BUR SC i, ™
A 5| PR SO A8 HABAE BT < Oy BUR S 2 .
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U T B R ) A s R /N T SR i B T A 2 ST R B A 4 b A R
7B SLAT IR BRSO R B 7E AR ERBE VA B IS S AR ISR B O L BRI TS
Y TE SR IR T I, ) — e b X R 5 AR . BT L AR SRR S T AR Ak
JE A A5 SO R AE b TR N B 0 S0 T R AT 0 G HE I, 22 Y B 2 UK L 2 28 R A 2 BR B ) K
W BB, R A ) Ak B s BT R, AR O 2 A R A T /N B R 2 1 SR
SR

BUA BRI FE M 16 T4 v T 69 2 25 PR B8 PR U 485 A M 7 B B0 B 9 2k D, A g 3t 5 B R 055 B
WEARPAT A G2 AT AT S A 2 BEL A5 B 355 5 b ol 36 9 2 0 TR 28 (P, 201317 5 K A 5t
201677) o HiuJ fRA E SCHE BRAR AT S A A, R PR IV B AT M R 43 RGBSR GDP i
AR B8 A WA IR PR 5 b i | DT 3553 4 T 2 245 PR 8 4 47 MR 0 BRAT , 10 55 T B0 L B8R (4
Fesp Al 2012 55Kk 2014°0) T EL, 077 BOR 32 F WL B T 5SS 0 T 2K
B ASFR B R o = 0% 00 3 JE R ( Zhou £5,2013) 1 HE— A BF5T & BL, [ 2005 4F L)
S, ke TR S TR A T R B 4T 0 24 SRR B, LA AR BB T SRR B SR W AN ER A R T LB A
A AR, H R E R TR AW ) A Rk ik ¥ T O TR B0 (8 45,2010 ; Harrison il
Kostka,2015"%") o AT W, o s 00 38 sk 260 30 79 128 205 10 R AL B B0 AR 4 R 0 o i A 2 Se T A i
kS T M T BN B FRRAT A O B T BRBE R IR . 24K, M O BORT R FR A S 2 T B
ERM BB PR,

N SRS AR TR R R o A B o A (R D ORI A S ,2016) AR i S R 2 — ik
B U 7 BORF BOAT e . BLSCHR My R IF R AR 0 TR PRAT HR ke TR B A 7 B
S5 AP AT, b T OR3GO M 7 PR A B R AR A B RE 3, 7 5 ob e R HEAT B TR VE B UR R
By oA 3 T R AR RE 3, 33 Rl PR 8 B SR PO A B A T Ak i Ak TE S AT O (R D A 4
F,2011) R AT AN FREE AR R AR A 2SSO W A A AR L 4R 0 R T R B A5 AN A Ty R W
B AT T A R AT T A X B SR AT A T RS ) A, 4 oAk M 7 R 14 2 S B
PR R TEAT , Aok, S8 A MR b T b0 g R 5 75 s T B 51 S 25K 5 BUR BRI
B3 AT I A 5 1 (Heberer 1 Senz,2011) "' B 45 5 I G B 36 it ( Policy Output) , R HUJE JE 7 9
J2 2 Ak A S 06 AR B ELAR A BB 4 S ( Gilley,2012) 11T o 2 U, BRSSO A AT ROR BR
B G 3 0 AT O O BN R AT R AR R, A % 7 R B 4 B A R B
R ELIE A R T B T e

58U BFFEAR FE , A SCH 1 BR BTRR R < 45— , D D7 R BR AR AT A 0 A R A B O BB A3 A 9
HERT 69V FTALER, TA g W B 23 K A 0o 9K S BBR B 75 Y, 5 B AE T M 7 TBORF 6 75 75 I B2 AL 114 o 38
55T IR FFFR AR B g, 6 BUA W OO RS 15 e R AR SE TR SR A T RN TS B T, BRI S
HER B VA A R ERBE W = A e B R T M T O R AT S e DT R R AT O B R AR T —
7 AR T A 0 7 R 7 S A 25 BB A B AR S AT A — ol L B

= SCHERR B 23 B

1. WO S BR8 5

TE AL G PR 58 B S5 S0 R 8 | DX P 4% A Hb D7 BORT S 38 SR RE X Y R A ) R A Ak T 55
e, HE A BEAT ORI 45 S Hb D7 BORF B2 43 B A A 2 e At KO B 28 SR B 4 G R B T
(Oates, 1996) "7 N3, i 77 BUR A9 4T A 3% 3 A7 76 25 W 3% 7% ( Qian Al Roland ,1998) '™ 3 #E
77 B 32 B H AR S 1 AT 0 S BRI AR — LA A SO S R PR R e A A 2
B
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WV BB 43 AR 3 AT M T BORE 6 B0 36 SIAT 2o 2 o 4% 0 ff 25 B0 2 10 5 8 o B S A (3 A R X
F,2012) 0 [ 1994 4F TF 46 1 43 B ol 358 S 1 b e R M 7 BORF 4% 11 B4 SEACRI I A, 58 AL
T M R AT g B R SR DN L BRI, 7 TR S T SR AR 2 5 ) 25 A5 R Ak 1 R B X
JiE: ERS B 2 4 R 9 5 A SRR R A, BB T AL R A SR T B2 A A S il . BRSCP &R K
S ML 7 TR 2 05 O O B AR b, U R R SR A B BRI (3K 2 ,2007) PO ey BN R R
) £ 75 43 R 1B % GDP 3K B A 5 THER AR 28 (R B2 ,2004) i X ] “ 3 4 B IS 19 T 2R A
JE A A5 3 R g W 51 A S R R T T A R TR A (A 4, 2004) R A 4 R BRBE ML)
AR AU PR 355 o e, R b, — ST B LSk, — 6 3 )5 BORF AR B IE B0 AL BER R 5 R B9 G B A 7B
KRB B FRBEAC A I AR AT K 2R U R A A R AR 4 X L S, A R 4 U R R S ¢ R AT
57 IR YORCHIEAE”, — B G R E  BLOF G I A A A PR SRR AT 3R B A G
W — I 220 R, < S is Y R A B MY Y VA B 5 7E AE S SRR TR 2 R RN AE
PEZSWEIR BRI 15 Y 46 1] R R 2 Y 3T L AR R T AR R B A R L R SE I G
9 B (Esty,1996) ™ 1 32 S 80T BOUR 2 3130 254 g HL I, B AR T A SL 9 i CInER ) i A
5 (B8 RIK 2 ,2007) P BT BOA AL AT T BREE S Ye s I A AU ) T BRI e
3

K2 e T b [ B R B0 S B 28 S IV B A R A PR BE S e (4 o R gk i,
20121 5 f B K 2=, 20077 ) AR OB 1 gk R 2 (BT 4, 2008 ) T R 2 U B4
U, A 2 [l B 05 ) R0 g AR R . O BB A A S HE b A ek 3 T R NC R, T A AR
HE T T R (kB 3 AR SCbK L 2005 ) 0T S AR 20 B K R B LB BT O, Al ok T TS
Y gy HE BRI, K £ B0 S T SE T b [ 28 B 0 KR IS Y i HE R U0 06 &, TR 0 B4
B A BR 35 Y 0 18 0 S EBF 5T, A S T 00 B4 AL S 2 K O R BIF ST, B VS e )
HE 58 0 B A3 A AE B b B AR OGP I B A O AR 6 SR S PR B R R AL YRS Y
S I B 7 3 A R B ) S AR AR R IV B AR M BORE BR AR AT R R AR g A R B
AL T BT A0 M7 O AR AT R e R LK PR R PR TR S M, IR 2 AT L B
S, A A AR R b v L B R ) 4 R o Bl 20 B S R Oy oK I B A R T %, AR E BR B A
PSSR B EMA SRR RE, A — SRR B 8 k. XA X
ERF WA R IR RS Y R o [ 2 A o R T B B, 9T R R M AR
B BT AR B YN T IR S Yy T S O BORE E W B4 AT B AT e SRR B TR 2%, X
2 B B T I N AE B

SCIR b W AU B FUR o] B 2 3 ek R PR AT R A R L IE R RN T L W B
Sy AU E =22 T AT A T M D BOR E 4 A A R 3R AR T 22 1 WAL 5 3 AL (Lin Al Liu,
2000) 7 T HiL 7 B 6 19 55 4 R 12 25 5 28 AL SR 4 Ltk SR, I OO AU T M T R
255 F) A , T SR 7 R AR R T AR R T 7 5 B R ER A B AT,
NPT — 7 BON A5 JE 08 (R0 AN T B T LR 1 R PR 7 7 60 28 0 2 R 14 8 E A (A
% ,2014) Y Sk — 25 i 5 7 ORT HE B0 M SR IBUHE I PR 5 R 28 B 6 AT S e, T LA B S
PREE R4 R 20 0 bk 23 2 JEB 9 88 L A A (WA 1, 2012) 7 0 S it 2 8, i 0 R BR AR 4T S A 2
PRI 5 1 R R R

2. 7 BN FRAT 5 B 0 S

IV B4 AR B35 95 Y B S IR OF AN 2 B HE 10, 6 SR BE A T, 8 B4 RS B8 S5 e 14 B L T il
B PR 3 B ) s B PR AT A O o R U, R R BN 14 VR A i 5 % e I BB S AU X
FRBE 5 Y 1A F) S0 ( Farzanegan Fil Mennel ,2012) 70 0 65 b Uk 4 (3] 3R 4 K2 2 | A 1) 35 858 i
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R Bh A SE R R 06 B A A S R 45, AT R, BREIA B A A A A e v K A R
A A FVRE 2 R (G R, T 3 2 SR I A7 AE S 3 SR BURFAH 24 5 22 (0 R BE A 37 54T . E AL
AR A VS IC R, BRI AR R T b s B T M BOURT 9 BRBE B HRAT |, A 25 eI i 3
I F TS 1A 7 AR AR B A0 AR 1 T b R 9 B AT R A O o PR B o R A FE A, BRE )
RS SRR T A B, AT R B, R R T FH 9 BB AE A

T E LI A L, 5 O R AT N 5 ERBE LA TR A, B O 2 R A UM BR B B e
Xk B AR AT B A HT I 3 22 WORF HUR X Al FRAR AT R B A0 0T . BRI LR R T S LR
B4 B0 L AR b T ) 5 A 10 4 2 HE X 45 2kt 2 A Sh b AT R L 06 T RR I L 5 BR B YS
U (1) 2 UEBIF 5% 32 L [ 58 W RFB UL ( Porter Hypothesis) ™ FEFF | /I i 7™ A FL 45 A 24 1) 3558 10 1 A
18 3850 i L 07 9 B 0 3 L 2 5 A 1R S 08 178 P o A AR T A b SE A AR AR T R
i B P A0 T A B ) SEUEE S O B A U 52 A — BUR S5 36, A e BF TN g, BRI R K 7
4R 2 B 75 Y Al B 55 RS, HE TR B 35 % SBEXE T 280 ( Walter I Ugelow,1979) PV L 3845 11
WFSEIN N, 5 2 18] Hb X 22 18] S T 5 3 A T S il DX 09 A X 75l B 38, 22 T i PR 32 90 (Eisty,
1996) " SEMH AR FR BEbR M o T DR 22— At R ML AR O A 58 A — B A 6 (IR AT 28
2003) | SZE BT 2 MR BT 5T T B RUBCHR T 3R A5 R 4 AR ER ML, BRI TSI 4 B R 58 4
— 5,

S Hb 7 RS IR AR AT A (9 43 WT 7 32 DA sl TR S M iy TBORF 1 30 A 249 SR ALK R . A TR [ 5
BT, AR TT LA S Hb 7 BRORE PRS2 Y R YA R M A L ib T R R A0 A0 PR VA B B
00 20 FRES 5 Yo i B VS 5 GDP HL A F 1% ~ 1. 5% I, BR 85 0A 10 84 34 107 1% B 0% 45 51 3%
AFERIBF) 2% ~3% W, FREE T H N % BE 05 15 B B B O . MM, K0T LUK, o R O 5 R
LIRS 8 A NER R AT, 4k 1999 4F At S FRE 198 5 GDP Kl 1.0% 2 J5,2012 4E ik %
1.59% T + =1 PR 24t S H AR % G Sk 8+ L 27T . KZ BTN N, b7 BOR 1 35
S B R Ak I B B U, B T ERBE B 0 i (TP MR 4R ,2012) YT EL, HR I ER AR
PERAT 2 LA b 3, B, B 7 BRIV B3 S v SR 47 S 1 sl 2 0 b IBORT SR AT A 1 7
fetshn. PREEHATE R BRI b % 15 25 JE 3 T B VR F , M )7 BR3P 05 v A T 5 1) S 497 S B 0 I
P 36 1 T DY 2 (MR, 2001) T EL, B AR 4 1k SR I i R My BOURE X R R R 4 5, R R T
T T B — 2 RS R el AR AR T G — A A Sk e 7 BRI ST v R R M R,
(A5 G T AR PR B W A7, 2 0k J2 1% B T 0 B0 WL o BRSBTS S BRI %57 (SR AAR
2001) 4015 M 5 ORE RIS 23 e s 285 B HE F AR B AT 45 1) Hb 7 YR I A A5 2 % 5 B g 4 e el A
AT AR A TR0 M7 BUR F 50 N S 8l b e SRR 4P 2 P (25 ) ROV A 45 1
JE 1 BUHLEN T, 77 R AL Bk 8 A 25 BRI 0 U FPR A5 7, G0 7 R R 4315 N 2 488 2 ) B35 1
TR B T, SR AR B AT 0 B IR ER B AR T A A, B A R S RO R
Kol AR PR R ARAT , 188 0T 23 7 4 300 1A SR B — 65 1R 1k 9 47 B T B il 0 L s 4 BRI AT 3L T
B A 7 T R T4 A, 2014) O3 50 AR 10 6 S0 R A S AT 0 T R LA S A LR Y
TRV ICHERCE, 0 BB EE 7 “ APEC 157 45 (EARME MK S0 AR A BRI vl B30, 30 AT R 45 LA ™ 55 () 9% 42 7
15 e AR (PRI 4E,2016) 17 28R i )5 BURF AR HE BR 85 HE AR Sl A A7 3 05 A 72 0 e R Sk T
W37 gk Pt ) At 7R T B, XS e R A VR T (R4 ,2012) Y

T2 W B4 AU B 29 SR, b T BOR 2 FREE (R (9 T AT o 0k, e &2 BRI R 04T ik
SAFAE L B A 6 B R [ A 3R R AT R BEAT IR AN HT L 538 05 BORF BR AT g % 3R 88 J57 t
SRR
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= st

1. B 3t

WV B3 A 35 R 5 0 34 7 SR A s 2 3 A 48 AT O 0 o R TR R (K4, 2015)
R 87 32 75 004 BB 43 AR FEE R 3 38 Ml 5 R BR R AT S o BRBE B R B R, TR B AN RN
(2005) O B RIF SRR | 25 18 Hb 7 BOR FRARAT B AR A B S A5 AR (1) . ©A BRI,
B M AUTT BE S ) T R B8 (R4 (42 28 Ao, 20120 5 5 A3 22,2007 27 ) | 5 3 X AR 8 (1) i sg
I A AT T LS 5 IR B T 7 4 i o k) 55 00 B 4 AL X B ¥ e HE R RO R R
R SR TR A A x Hb s BURF RARAT SR 1 28 TG T R B B, U 3 7% Hb Jr BORE B0 R LA o R
18 VB, 2 WU S 430 A X B85 IR 43 69 AS RS 5 52 =2, 0 S 4 A

Pollu,, = pPollu,, | + aFd,, +8Fd x Gov,, + BGov, , + yX,, +pu, +v, (1)

o, X = Gdp + Firm + Tech + Energy; F 5 ¢ Fm4EMy i FmHIX su, TR KRN, v, R4
Y0 NE o B AN 5% 2 T 25 . Pollu 3 75 9 i B A8 b5 e HE L, Fd  Gov \Fd x Gov 43 | Fe 7w 1 %
TR A A WA T BORF BRI AT S B G5 LI W B A3 x b BOR BRRAT . Bk s
B USSR SO AT, R R B A PRI VA B () S DR W AT R 5
1A 75 ok HE 9 T B S 00 R 26, AR SO ER R S2 HHAT S R IA AT O R B WA AT o = A SR R Sl 1 A
$ )5 B FRARAT

2. A IR

(1) B2 AT R (Gov_expe) o FMEEHE FRED A PEH AR D g S T O R 2, 1y B
JiF AR 2 PRBE VA B SE AR ATt TR BR AR 4 A T R IR (SRR 4F,2016) Y AR (U
W37 43 KB T 52 ) 5 (2007 AR BRI S 43 2 ) A ST B BURF  SRBE R SR B o7 BUR
B PR A 57 T A A R R P B 5 BRI 5 W TS e BT A L R A A AR R A B B A
PSS 10 AN DT T, 4 R PR B AS B TR SR T B R . 1E AR T RS S A
L T AR R BLR 7 BOR T P9 B0 PR 52 E — 5 R R B T CER AR R, B R
THb X BRI S o PRI P 4% b T O B — i S A B R A S 4 ke 2 A BR A S
174 (Gov_expe) , i AL T .

(2) FREEVATT R (Gov_legi) o VA3 A 25 FREE B Ak M 0, S BB HFE 0k B 5 3 360 e A 2 9 [
RTERR 1A B A0 . 4% Hi A7 B B B8 v e 25 2 o 4 ) N R A3 1) B B8 3 37 1 ) Hy b B 0 3E
ZAFN T [ M 7 PR A T A A B K R S SR AT PR s L 1 R
BEAR AP R R 5 AW AR . 2SR, O BN R R R RO R AR B Y Bk, R, 7R 52
B A A v, BRI 25 R 0 A PR A B0 T BRI, O I 6 P 4% X BRAT A R R B i S R
B M GEAE RIHE) R R AEFRBE AT 4 (Gov_legi) , Hfir - 1

(3) FREE W4T 4 (Gov_supe) . BREET5 e i 1 A0 B0 P £ S 80T 3 5 3, AR T, R RE A8 4% 4l
X BRI 15 B A B0 A0 B A P Al S il A S T Wil B AT A 3t B 3 e HE A G S, BURE
R WA X — i A v R PR AR (R 5 ,2014) L R ST BT HETS 94 9 BOR BR 85
WA B R AR B IR IA R HE S B G A e T A HE VS A, A B TR TS 0 (R R e 5
2013 XA AR, 20167 ) o HETS S die BR - R BEHth) , b Adb 50 f0 D5 00 242 v 1 VS 3 AR AT
I, ELAAAE Wi I i 2 432 B8 2003 4F [ 45 [ 491 A 16 CHETS 2 0 Wi P45 B 46 000) D ol il T 48 1
S0 Y B AR 2 — AN T S0 0 X [0] , [ IR, B 38 00 % il g 52 B 75 4 e e 2 A % i A )
Bt A BRI T RIHETS Al Ul (HEYS ) 2% G JF R ZE 0L (R4 ,2011) ™7 3RE , b7 B
IR of B8 W4 9 PAAT R At Pk T S B AE M I AR . RGO, T R I HE VS B A it —
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E AR AT M BURE X HETS 32 A AR 0 PR BT WA ) B PR, ol R A b DX S B A A HE
15 PORRIE I W 174 (Gov_supe) , BAi :ALTT

(4) WL BL(Fd ) o WoF BSOS S A7 50 2 220 T W8 I8 4 RSO 6 17 o 2 48 s, A S A DG AT 90 (5K 22 A
FEN A ,2005) 0T AT B WA R S WA AR BE SR SR AE W B AL (Fd) | H R s 24 5
R WEBL A 43 A = 4548 0y 0L P 0 JBONC A/ F e T 58 P AR 90 SBOISC ™ R I B (32 ) 43 A =
2548 103 T P9 I B S o R PN AR R S T BT

(5) 15 Y HEH (Pollu) o 1™ Tolk SO, HE " FAE V5 Y HEB, B0 Wi, 8K, ¥ Y HE ik
Z B 25 I Z IR

(6) FE il A8 ik - 2 BF K- (Gdp ) i FH 4548 1y N3 52 Br GDP [ RAE , B 5 oo/ N o Kk
G, T Rk K V- 2 5 ) Ml DX R 0 B PR B A M B (Firm) | {45 b X2 AR A A% 1Y
AN B R BB AR AR 19 GDP LU R AR, BN 1 AN BT Al X AR G [ PR BE ST A 1Y 5 )
AT LA 43S WA D T s — 7 T, AR G B 0 B B8 B K T R BE AR ME WL S| T4 R R
(EPN P NS NI S ERCE Ol A X (A8 - RSN SRR 5 WS eyl TINE N A o = e 1
I A A A 7 T Y A B R AT X 24 Al A R G RO, B T XA B R
A5 TR 75 R HE R ER B B (2R IEAE L 2017) 0 R HE A ((Tech ) |, ffi AT 45 M IX & A
BERUBOR A 1, ST A o RN R, Hi DX R R KT R, Y A i A 7R T R
2 ) R HE Ak P A5 Ty T KO R, DT R AR T PR BE TS Y HE i . BB FE SR ( Energy ) {1 4%
Hb X BE R T AR B 5 SEBR GDP [ LA SR AE , B R AR/ T Oe . — MIA S, BE AR B R
5 Y HE O R

KNG E 7S

AR SO 14 A W T G B T ORI R AT R B SE HLIR(Fd x Gow) , Forfy ol v L R HEAT
(18 WA S 43 ) T DA R0 A 5 i il B 58 1) A0 2B AR e, DR R X O ORI, WU B A AR B L
ST TR A oA 0 B T R T AR T 1994 4R B EE P 2 FE AR SCRIF ST RE AR B 9 (2000—2014
el TR,

TS G HE T 5 1 BURE AR AT 18] B VR FH B R R, 4548 00 9 BOURF AT S Rt X35 Y HE il 22 1]
AIREAAAE E O PR A N AE YRR . NEIE e A R, 0 5 BOR B AR AT D T RE R e 75 e AR, 1B95 3%
I TR BF 52 Wi 2 My BN IR RAT R o 10, IRIE T Y e A M X B A SOWLA T Sk = A S ), DT 3 sk
— FE IR ARG Ty BN I RAE R 04 FE T, F B EUR PSR AT Sk B 2B PR BT 5 YL 0 35 finin 14 i i 31
G o ML T7 B BT R 1 P AR T (0] R AL i — 2P 5 SO 5 I B A3 A S8 L TGUAE AE AR AL P AR K
TS A7 0 B R M — 7 A B il o A A T LA ke % i B SAy DRLR 0 N A v ) R T R
i BT A T AR B S AR R T SR 5 e M O O SRR AT O AR s Y HE RO A B
WA M RAE R THAS G i T RS (BURAT #0528 0% A 2 RS B A e T B
A5 B 1) P I A AR — R E T LA 3 LA S — e ) b B 0 DA S 300 B4 P A A N A A A AR
HAERN T HAR R . BbAh, SR s 245 i A B O RS (1) A, Fh S — 00 A A B AR 2 (Pollu,, ) T
7| B P9 A P ) R TR RS T 00, A i, SR T BB o 4 7 SCHE Al T ( GMM-TV ) 88878 3E 47 4l 11 43
Bro BT RAT 20005 WUE R T B A & 248 1 20 07 vh it — 25 (8 Hansen 2o B2 $5U 531 29 5K
B Ok xf T HAR 8 A S A TR 56

4. B IR KAk B

ARSI FE AR AR TG 30 A48 T L BRI COR LG & vl CIRT) 6 T8 PR ) |, R A B I 5

(D Hansen K B R 0 T HAS B 5iR 2 00R M6,
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AZSHE IR 018 % 84

o 2000—2014 4F, Fr A $dis ok [T AR B AR 1 b [ G147 2 ) (b [E 3R 4R 28 ) (b [E 3R BT 42 3 4F
Y A0 E K G 1t R W vl Chitp ;. //data. stats. gov. en/)

XA 2R Al BEAT A Ak BEAAL AT - O Fh T 05 BOUR — e B S A A SRS AR P B H S T 2007
A ME LAZRAT 45 3 J5 R AE 2000—2006 4F f) R 58 Of 47 S &, PRI, JR SO USR8 32 A7 20
(Gov_expe ) 78 1t (Y i 1170 A7 SR 1 B RE A I 0] 15 52 0 2007—2014 4F . QL1 2012 4F B A A2 6 3F
5 2000—2014 4Ef PR GDP. @ T [E e it 4R 42) o Bl g i S BB R G ILL T T onh
S G I 9 GDP 4 AR 7 8 40 BB A SO 6 4 4 AR 7 34 403 6 7 T 5%
XA B BT e it AT i

I SE ST

L gt geit

LS T I 2R R TEGETH A R . AR 1L T LR, = 2 S50 9 M 05 R 36 PR AT 0 11
22 BAR R , PR I AT N B IR B e R . s RAE S S/ MEZ LR F IR S AT 9 2 57 4%,
BT B AT 2 358 A%, PR BT A AT M I dRe/IMELA O, S KA 1170 B4, WA 5 52 H P A4 £
JEE i ) W O A AR R B W ) 22 S R R . W B (A ) 0 BUES B R BOR, L S R BN
81% ; WA B (S H) 7 AL B9 AL S R BN 52% o 15 Y HERICAY 22 S A, e R AE J2 iR /IMELRY 90 £ .

% 1 LS -giE R R Ny
®E £ R # 1 TR 2 & /NE & KME
AR X WATH 8 78. 206 50. 095 5.320 307. 780
R BATH 15 37. 829 28.352 0. 000 117. 000
W AT 15 4.693 4.499 0.077 27. 686
75 4 % 15 61.936 38. 652 1.900 171. 600
B (BN AR 15 0.016 0.013 0. 001 0. 071
B (W) 15 0. 025 0.013 0. 004 0. 070
2% AF 15 2. 866 1.933 0.521 10.518
4 M R 15 0. 442 0.556 0. 047 5.705
A F 15 1.587 3. 406 0. 007 26. 994
[y 15 1.063 0. 499 0.331 3.823

BORLARAR AR SO A

2 JE E BB RS AT R . AT LUE W B (A 20 BORI B (S ) 704 35 e HE
T TE) 24 2 B E O A T AR B BRER SN AT O BRBE A AT 0 M ER BT W AR AT O 5 S e HR B0 Al T R
KXo IE X AE S N D 15 SR N 1 3 07 BUR BB OR s 7, T 3 3l it — 2P 3R RO . =2k
PARAT A 0 0l 22 1 1 B OR S PRI ORI BRI A B BN PR ORAE R AT Z AR A A B R
ZEILAANE . HART S BRE0E IR AT 0 5 300 SO AT O, LS BRI A AT 0 9 A3 R B T
0. 4, AT LUK E Sy 55 A OG0 PR ORI AT Dy FVER 85 05 80 47 S A 3T 2R 80 i T 0. 4, 53 g2 IR O AR Sl
JH 4% Ml DX S PR AR W HETS 2% ™ AR RS A AT 0, TR TS 2 2 20 BOah A M D5 BORF — BEUR S 9 AT
15 A0 G 7 e [ N O 1 SO S R g N S R B R o A B 78 X7 T SR B O v o | S e 11

W < Y b TR — E TR RE BN T T BUR BUR R AR ST
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*2 FEREMX MO
55 - W (RN) | MB(XH) | FREH R & TR M
AR o TR T A AT H
7 % K 1
B (RN 24 0. 396 1
WM (ZH) 2R 0.569 0.922 1
TR AT H 0. 388 0. 554 0. 647 1
I BAT H 0.359 0.110 0.290 0.324
HHEEEATH 0. 696 0. 482 0.567 0.483 0.389 1

BEREAR AR SR AT

2. [ Hr
MR AR A (1) XoF 2y 25 T80 AR KR A 5 A7 Al 3123 07, TR, %o % L 45 3R 3 A A o A Ak 3, [l 09 285 2R 4o
%3 s
* 3 it &R
B (BN 2 WE (W) AR
T E IR W | I ES | R EE IR E | A ES | AR EE
TH TH TH TH TH 1T H
Fd 0.154" 0.218 0.217" 0.213" 0.191™ 0.242" 0.200"" | 0.171"
" (1.94) (2.00) (3.55) (3.30) (2.16) (2.71) (3.75) (3.63)
-0.044 | -0.188""| —0.100"" -0.057 | -0.165""| —0.124""
Fd x Gov, ,
(=-0.73) | ( -6.37) | ( =3.20) (-0.84) | (=2.90) | ( -2.68)
c -0.032 0.179 " 0. 042 -0.019 0. 180" 0. 090
ov, ,
(-0.38) (2.94) (1.23) (-0.20) (2.86) (1.61)
cd -0.283" -0.160 -0.187 -0.222 -0.526" | -0.291" | -0.272"| -0.350""
(pi,/
(-1.81) | (=1.13) | (-1.42) | ( =1.56) (1.80) (-1.85) | (=2.07) |( -2.58)
Fi 0.025 " 0.013 0.013™ 0.019 ™ 0.022 " 0.010 0.019 ™ 0.018 "
irm,
(2.65) (1.51) (2.30) (3.14) (2.73) (1.47) (2.37) (2.84)
Tech -0.110"| -0.078" | =0.092™ | -0.068 -0.129™| -0.096 | -0.122"| -0.073
ech,
(-2.08) | (-1.66) | (=2.09) | (-1.30) | ( =2.18) | ( =2.03) | ( =2.20) | ( -1.27)
0.111" 0. 100 0.106 0.114 " 0.101" 0. 054 0.095 0.097"
Energy, ,
(2.57) (1.60) (2.25) (2.50) (2.06) (0.81) (2.06) (1.93)
Poll 0.794 " 0.653"" 0.751"" 0.793 " 0.790 " 0.642" 0.756"" | 0.792"
ollu, ,

! (19.04) (11.47) (17.24) (15.23) (17.35) (10.43) (17.84) (14.04)
HAE 420. 000 240. 000 420. 000 420. 000 420. 000 240. 000 420. 000 | 420.000
AR(1)p & 0. 002 0. 086 0.113 0.983 0. 003 0. 259 0.612 0. 160
AR(2)p & 0. 127 0. 352 0.691 0. 960 0. 096 0.973 0.975 0. 080
Hansen # %% p 18 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000

T 07T SRR A T BRRAE 0. 1.0 05,0 01 7K 1= 58 35 5 4 Bt Iml U 45 2 mis 25 48 5 T B BT ROR o (i
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22 3 AT LA WP (M A ) S8 BORI I B (32 1) 595 el ( Pollu) B A3 R %004 W35 M iE
2 W) Bt 35 WV TP 23 U B 9 384 0, 4% b X A R 835 e it 2 B0 b TR R g . ORE B A 4 S U, I
B NFE” T IR BTG Y, KA 2 UBE T A 2 oL 0 45 SR (4 o 2 AN , 20121 5 e 55 Aok 2
2007"*) o FES I AT AT K ( Gov_expe) FREE LG AT R (Gov_law ) FREE WS H 4T K (Gov_
supe ) WA B AL (Fd) 8958 T30 i, BRE S H47 9 20 1300 09 A 3 R MR 53, T 3R B8 1 3 47 O FER
B WA AT N A HL I B A T R B AE 1% BY/KE T B35 1, X 26 W, M 07 BOR 3R B8 2396 17 R 8%
WE AT RTE— B FRHE b G T WHBL AN AU B335 e i R R 5% ), {EL b 7 BORF 5 32 10 AT 9 9 3%
A RAFRX TR o FRBEIA AT (Gov_law) Xt 15 e ( Pollu) )4 1 22 % B3 o 1F , X 7T fiE
S DR g 3 A Sfe B 7 AL % 0 P A O T BRE i 3 A 30 DDA T, T & 0 B U A T L
PR E Ye e . AN FR AR AT ( Gov_expe ) FNFRBE Wi A5 1T 4 ( Gov_supe ) % 15 Y HEHL ( Pollu ) 1)
it RO B

W B3 A ST B N AE — 5 PR EE L S0 1 b DX PR3 o, LI, b ) BORT AU 14 BV A 477 i
A AL 5 Y HER , X BRI i e A R . BTN 5, BRI AT I AR BE WSS AT N1 — R TR L g
8 2 fiff R WA AL 230 S I 9 B 83505 e T B S R AT B 22 2 o 300 005 i, 740 G 9k L 57% WO B 2 S0 3 35
JRER BN AN o 3075 R BB S 5 I O A B A 56, B BR300 BURF 9 285 % 2
S A R 5 W ) BRI AR £ B R ER AR S, R g, M O BORE A FR A S R TR B A B
Y5 e B, RS B2 v B 5005 BHUK OF- | RE A8 42 HE 15 YA B, (H BN RE B 1175 e i R 2, R SR 5 8
57 TR I A A T T L 20 WU B3 O B 55 35 e S 0 DRI, R g e O 2 25 S I At S ) Sl e B
JFc e, ) S8 S H UG B FR A S RS AT, M 7 BON B T 2 B, TR B T 7R T
ann] FE ST KA SO IR BT XA BT BUR R IRIE R 2R

o A5 R 1] U 45 SR A — B R R . BB AKOT (Gdp) YA T R B 3 R 1, 2 MR AR 00 1 7
PREE 22 B A 2 0% & R K B B TH T -, X 5 22 SEAIE AT 5 FBE S WS b R — B, ol M B
(Firm) BAG T E 2003 9 0F , Ud W A 9 13 35 08 Il 795 Yl it . 7E IV B2 A o B Y 5 R, M
7 T I AR B 555 M4 7K S 00 R 58 s v, L A7 4 B 5 O A0 40 T I B 1 AR A, AT R 7 S S 4
OB G , [RIIE, A8 5 L 7 Ml 4 A A A B A T HE— A5 R PR B8 35 e 4 Ha T 45 ,2015) 71 4
AR (Tech) (G TR ER & 0 1, RIFEAIK L  GHEAE AR G5 HEARE A8 Ti5
e HERL 9 AR . BEFEDR B (Energy ) A1 2 %0 5 35 0 1 , 130 B BEAE T8 B2 15 Hb IX 35 Y HE A A9 3% hn 473
FP BRI ZR R DR S B0 S AT 5T 4 A S, TR T DR B 40 s X AT S S B ¥ el L B VR Y E
52T K R B AR O 2R (PN TRORIE L, 2017 ) Y

FIN i Sl VS

L [T FRAS R A i3
WP FT U35 G By 6 TS, R 4 i A 25 S A i, R S T I S A5 O I [R) B9 8 i T
TE HAUITAE o 0 B0 ) P 8 2 X v e A0 3 77 W A5 S 98 2, A 5 ) T ) A S M A T 5 4% X5
PropR A0 B S R AR, DRI, A AR 2 R M DX S S5 DR 3R R b ) 3 [ e O — 20 ) 2 A
Wb O KL T 1 5 BT e 28 5 B4 8 R, LA AR L 8 B3 AT e ATl , M 5 W08 0 £ 3 22
R Al oA BRI o A N LW A B o (EUR T A% b T SBORT T 9 552 PR IV B 1 325 A K FT B
RS B 2 S, PR B8 5 Bk 5 BV 7 2 Sk vl e 2 h BRAE 4 R 2 (Stiglitz, 1978) ™ —J5 T, 3k
| R 73 Ml DX 2 6 S HR B 5 — S T GDP S R S ik Xk T 1 B M TR 0 0 S T RE
8 AR AL PRI, — Ay, BUR RSB, D7 BURE AT BE 40 A 58 2 19 W 07 o 34 HOR S AR 9
{8015 o5 —J7 T, 45 3 DT I 9 A [R) 00F BC 11 32 78 52 T E B2 0 3 D7 BOR 2> 36 i i £ 01 0 R 5 1 AUK
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o T S B RS SORHE TR B B SR A O i 451 0 v e D BB R e I B < B LR T A
LT IRBEIR A A — ok, AN R X F B3R AT A SR MR Pl e s R B 22 57 0 9L b,
RN SR T R WY, 52 5% 0 B PR 22 1 B8 IR M X, JFL U B R P9 0 22 7 0 T AR S IR B X (AR R
I AR IE ,2017) 00 T B T8 2 SRR AR AR DS R S AR L B A T B 4R T AT B TR v
D5 A3 (BRURIET B, 2012) o PRIt , 3 T AN [ BURFRIASE AN [ W BB ) 8 2 1 b 5 IBOR T
B, A IEIRRAT O 1 S PRsHEROR 1T RE R AR A AE AR LML o XF I, A7 0 BRI 45 3B T BUR Y B
JRF WUASE ( Size) WAL A 3 (Ind) J& T ik — 2 0 5, a0k — 25 50 v W Oy BUR 30O AT O X 75 B HE il 36
153 I b B (9 SRS A 2 Dang %5 (2012) 7 (858, 43590 LA WAL 1 32 2™ < BURF RS 45 g 1)
FIR A B, ¥y 3 5 T 8l 28 T ARSI B9 T TR (2)

plpouui,z—] + 51Fd X Govi,z + ’le;,t + i if Giied S 0

Pollu,, = u, +v, + { (2)

o A8, Fd x Gov,, + v, X, + ey, if ¢, >0

Hrp ,X' = Fd + Gov + Gdp + Frim + Tech + Energy;u, 368 NN , v, TR EAQRN o F I
FGR 22 I00E K o g, R TTRRAE 5, 43 i et BRORT RASE ( Size) (WAL A 3 B2 (Ind ) RAE . d J2HF G S8,
XHE d =1 Kk ITRAZ G A SN EERB, 0 2% ZMITMITRS%. SR .6, fil s,
I3 R R W B AL x ML 5 BURN SRRAT R (Fd x Gov) TETTBRAZ & g, , <6 Fl q,, > 6 I X Bl figt g A8
TG PRI (Pollu) W AR T+ F E . T AT SO i B A2 5 v A7 76 1% PN 2B 1 [B) 80 1Y 3 A, 3 L
GMM-IV Jy ¥ W (2) AT Al . 2% Arcabic®(2018) 7 (IS, SR FH A% A5 48 2 19 J7 v ke 9 7
AR ) Ge it i e /MBI LT TBR S48k 07 o Ak, T X RARE N 8, =6, ke, XTI TR
RN S A AFAE AT HE— DR

1 S SR BIF 5T (J8 B2 22 R B 5, 2000 ) ™ BURF MURE ( Size ) ff FiT M 7 — B2 45 BT WA R AE
B ALTT o M T — s SRR S A AR AR Ry L S/ AR I B A B, B L LS R
i A THIB O, AN, M 22 K, DL 2016 4E R i, i) 5000 /T B A AT AR L8k
W AR VLR T iR RS TR E I PSR AN R Tt WA EEE (Ind) T 45
A TR N B/ (2548 U NI B + &4 T U RS SO 4 ) 7 R AE, . 1, i TR
77 1) b DX A R SE B, AN TR 48 3 (9 W0 B A BE (Ind) TRVREAFTERCOR 25 5 0 R Bk 7 vk i A7 31H 58
2014 AEFREUA 30% WA My B A ERES T 0.5, Hrp HFlBEMIEH EEAE 0.2,

2. TRR A 5%

AT TR Al 25 R a3k 4 Fros , o, (R AW S O T8 2 o 0 BB 0 AR -
* 4 TR £ R

W ok () 44 W (%) AR

ARSI HATH | EBAT N | TR EATH | RIEATH | B E BTN | BTN

p,Pollu,

£ S

TRE & FUFAHE

TR 719.793 409. 442 131. 494 744. 492 219. 464 259.765
BHAMA(n<g®) 54% 41% 12% 58% 23% 28%

-0.137"" -0.068 0. 008 -0.090 ** -0.354" 0. 030
- B F %)

( -3.45) (-0.87) (0.14) (-2.04) (-2.57) (0.28)
n . -0.030 -0.269" -0.188 " -0.055 -0.723 " -0.188
F MR FEHG,)

(-0.87) (-1.91) (-2.39) (-1.37) (-3.43) ( —1.45)
TR 2 B AR B p E 0. 0006 0. 6809 0. 4092 0. 0528 0. 9847 0. 4441
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4% 4

B (RN ) 24X W (W) 2
% Al 1t

FRIEAN |HFEFBATN | HELEEATH | FRIEAN | ERBAN| AEEETH

MREE:MBEEE

[TIRME(67) 0.246 0. 164 0.558 0. 237 0.338 0.324
BEARHA(n<h”) 27% 6% 80% 23% 61% 58%
-0.185"" -0.290" -0.387"" 0. 002 -0.292" —0.325""
&M EHG)
( -2.88) (1.85) (-3.44) (0.02) (-2.10) ( -3.51)
-0.047 —0.434™ -0.229" -0.030 ~0.487" -0.318"
FZMBFEHG,)
(-1.52) ( -3.82) ( -2.20) ( -0.83) (-3.71) ( -2.28)
I IR A B p 0. 0069 0. 6438 0.0015 0. 8820 0. 1057 0.0279

TE: 7070 R R AN T R BE 0. 1.,0.05.,0. 01 ik F | 3 355 B 3208 « (8

BERLAR IR A SR AR

At J7 — e 22 3 BB A 58 A BOURF LB 5 3 7 28 5% R ROK P B UTAR G, 2 0 B ok, LU
T — e 2 Fe U WA 5 AR SBORF BB L, 3 2 W B 0 AU T i T O 28 5 O 1 B4R R
Heo ITTBRAFAE AL R T, Ab T2 BF K K P AN 8] B Be 1) i J7 BT, L3R DR A7 D 1) 32 4 15 i
UF BZA BT AR o AR B (A 23 AU SR, AR 2l 25 1T BRASE B 1B A AR AR Al LR
i, 54 % A (9 BRI ( Size ) 75 008 3 H AT 29 ( Gov_expe) T AR 25 B TTBRAA (719. 793) ,1iii 41%
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e X LB T BRAF (409. 442,131,494 ) o gt AN [a] I 8] B9 A6 31 R 80m =, W B 40 x 348 S0 A7 R
(Fd x Gov_expe) Wi 1+ Z8 B 7E BURF MUBE ( Size) Ik T 1T PR ELAS S0 35 10, ol ad 1% 19 B PR30,
1715 24 A RF R i 1D BRAEL IS, e I R B A 3 o 5 R, BR8 0k36 47 O R 5 W A AT
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(E A — O o X T 3R WA AT O 5,88 % MY REAHR 5B 1 1] BRAEL, 15 W] W B 0 AL S 5 T 45 R £
BOREA M AT B9 BRBE WA AT N BB A R R PR 75 e o XS T EREE IR AT 0 L 1 BRA P A A A
ARG A1 22 BEAN K AE XS T 59 %0 BOR LR B A ML DX T 05 PR BT 12 0h B2 1 3% RE 8 4 ) 7
PeHEM g o FRE AEZR 4 h XTI ECA I (Ind ) A 258 1T BRAE 19 b 77 B &, oF — 20 18
IR S AT R ((Gov_expe ) REW i 25 B AR T 5 HE s (H 25 W04 B A 32 8 o — P 4R, L RIOCR it A2
\ARE T o WEEIRTT N (Gov_legi) FMIFFEE W45 47 2 ( Gov_supe ) 15 1] FREL 9 35 1) it 31 28 K2
BE R, A, IR AT N (Gov_legi) B 58 1 TP 8 5o 1] R 2500 A6 56 , 3% W B0 35 06 36 17 1Y
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Do Local Governments’ Environmental Protection Really Work?

An Empirical Study Based on Fiscal Decentralization

ZHANG Ping-dan
(Beijing Normal University, Business School , Beijing, 100875, China)

Abstract: Reform of tax share system,started in 1994 released the power of local government,and deeply encouraged their
vitality to develop the local economic. As is verified in many empirical studies, the implementation of this fiscal
decentralization reform significantly boosted the growth of regional economies in the last two decades. However,rising power
in local affairs may not lead the local government for an environmental-friendly pathway of development. Pressure of
economic growth on the local governments leads to the principle of “GDP First” , which may do harm to the protection of
environment. More specifically, local governments may have bigger encourage to upgrade those productive sectors, while
neglect the protection of environment. What’s worse, some governments may deliberately lower the environment standard to
attract “ GDP contributors” , which are also “the environment polluters” on the other side.

However,the relationship of fiscal decentralization and environmental pollution is more complex. On the one hand,
increasing level of fiscal decentralization release the choice-making power of local government,in which the government would
overweight the development of economic, which would add their fiscal revenue. Besides, economic growth itself may lead to
more pollution as well. On the other hand,repletion for the fiscal revenue of local governments may increase their capability to
control the pollution. For example, GDP produced by polluting enterprise would be less important to rich governments, and
more policy could be established to decrease emission. In summary, fiscal decentralization does not necessarily lead to
pollution. Its influences on the environment depend on the harmonize with the encouragement, given by the fiscal
decentralization to local governments’ economic growth,and the implement institution of the local governments’ responsibility.

Based on panel data of 30 Chinese provinces from 2000 to 2014, this paper investigates the impacts of local
governments’ environmental behavior on pollution, in circumstance of fiscal decentralization. To distinguish the effects of
different environment behaviors, we divide them into three different categories, namely fiscal expenditure behaviors,
environmental legislation behaviors and environmental supervision behaviors. Considering the bios which may cause by
endogenous factors,we use first-order lag endogenous variables and all the exogenous variables as instrumental variables and
employ a GMM-IV model to estimate the effect of behaviors. Results show that fiscal decentralization has a positive
relationship with environmental pollution, which seems to indicate that pollution emitted would be soared as fiscal
decentralization level increases. After controlling the impact of three categories of environmental behaviors, we find that both
legislation and supervision would alleviate the negative impact of fiscal decentralization in the long term, while the fiscal
expenditure behaviors couldn’t. In other words, though increasing level of fiscal decentralization could have a negative effect
on environment protection during the studied period, positive environmental behaviors by local governments would still help
to improve the environment quality. Further considering the heterogeneity factors of different local governments, we use
government scale and fiscal independent as thresholds to investigate the non-linear impact for the interaction term of
governments’ environmental behaviors and fiscal decentralization on environmental quality. Results of threshold test show
that fiscal expenditure behaviors could lead to the decrease of pollution when a government is not very rich, while
environmental regulation behaviors and environmental legislative behavior are effective for pollution mitigation in most areas,
especially for richer government.

In conclusion, positive environmental-friendly behaviors, especially legislation and supervision behaviors, proposed by
local governments should play a vital role in environmental improvement. Thus, how to implement the local governments’
environmental responsibility is the key to ecological civilization construction and environmental improvement.
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