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SO RO | RIS ST UGS AR S b B SATIT E ) (474 H i s COBRTT 4 b 7 55 9% (greenland )
R TR X AL o AR H R b
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FEITAE BB L AR EOR AT 520 DX R 535 B

(=) BB RiES#IR ST

AR SCHT S EZORIE T (P ESETHAE 4 ) Ch E A G TR ) (R BT G AR 4 ) DL & T 52
THFEY% AR R R B IR G M IX , [WIE, 50 5k 500 7™ o 2 (A IR T A AR | 5 SR FH A (B 75 AR AR
OYERAR . P REEIAN B DUE 500 35 780 7\ 45 Bt e /0 LA R BOSR & 454 FH 7 B2 At ], ahb Ak 3= 2 336 B
2013 4 2014 4EH1 2017 AR E R ANHT Y 7™ b S T 72 300 TV R SESR A4, e 435 28 2010—2022 4F 257 b
PR REATIAR S . R 1k S (EL R A, 6 A REA AT RS 1% M 48 AL BE , 32 B AR B A ST I
%2,

F2 kgt

AR PR A fH b 22 R/ME S ON I
Pollution 3341 2.1427 2.3382 0. 0078 18. 3522
Policy 3341 0. 1553 0. 3623 0 1. 0000
pergdp 3341 5.2675 2. 9937 1. 2145 16. 3654
open 3341 0. 1865 0. 2291 0. 0046 1. 2089
res 3341 1. 7681 2.0018 0. 1413 8. 5456
den 3341 438. 4891 289. 9392 62. 0000 1044. 0000
gov 3341 0.9613 0. 3929 0 11. 0000
str 3341 45. 5176 9. 8947 21. 3600 68. 8100
greenland 3341 40.2767 6. 5482 0.4800 70. 9200

Skt 24 7 B 2 7 A R IO G AR TR
ST P A ) 25 5 A AR A S s (]
UK T HEAT 43 201, I 22 AR A 3 D9 30k 7T 2R 5% 05 Y
Ji( Pollution ) Tatr Y BEAALITELIE (1B 2) , DL EW A
PR ST 5 PR SO B A AR A EAROCTE
S, 7 2014—2018 4F-3X — B 4 75 M 5 8500 4 25
PRI SRR B B, AN TRt vk 3R 7T A 95 S 7k 7728 b 2 81
S Al Bt T T A O S T e R
B B/ INIE L T, AT RE LR 7E T BUR 75 b AF A — e i

i o E M A A AR ETE T 5%, R R e SRR Q0134E)
SEOTHRUE R, R AR R g T AR RQ0144) —— BEHMRAQ0174)
JETE oK B TR, RIECRANE TR R, B2 SRS IR R T TR A

A =t R R BORE U ST C A — @ A, O 5 SEBUR A ABOE TR BRI SRR, AR
B N X5 K P2 g T AR I DX Bl B i T A PR IR AR S8 AR, T e 195 G s Sk
55 22 PR 1) U 2 B V7R D) 3t D7 L 48 R0 136 B BE ) 55 B D S 10 TR T 8 SR o 1 A ke 5
REEIDEE,  BEA BOR I, 25 U i AE RS 2l Y R B BT R T e R R S, BT R
1 38 3 R T AR S T, 7 IR st R 3 b7 A T A A D T AR
M RIEfE T SE RS

(—) &AM

3 R T AUE L™ AR BORON S T PR 5T 75 Y HE G W A8 A [T 28 258 Herp (1) SR AR B R
P AL 5 R ROV T O T A5 2R BCR AN PPAE A5 R 5 (2) FURAE TR AR O3 B2 RN 00 T B Al 45
s (3) FNHN(4) 5153 B F R AR AR 75 RN 1] 18] 2 RO AN R B0 A AR )28 5 BT 20 A Al 314528 . [l
BER IR O RS B Y ZR 80 1835 D 0, U B 28 . B AR IBOSRE ) St 0 i B35 7 e HAT 2 35
RN
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PR

P45 E el

*3 EBEAERFEER

Ap (1) (2) (3) (4)
. -0.3687 " -0. 6962 ™ -0. 8201 ™ -0. 6505
Policy
(-3.68) (-5.98) (-6.88) (-5.64)
orad -0.3214™ -0.1124"
pergcp (-15.47) (-4.30)
-0.9059 ** -1.5282"
open
(-2.51) (-3.82)
-0.0676 0. 0061
res
(-1.29) (0.13)
-0.0104 ™ -0. 0060 *
den
(=5.79) (-3.65)
-0. 1267 -0. 0496
gov (-1.64) (-0.83)
“ 0.0931 *** 0.0161 "
(22.60) (2.93)
. 0. 0037 0.0134 ™
reenLan
o (0.64) (2.36)
2.1999 *** 2.2508 " 4.5411* 4.5272™
Constant
(49.00) (80.10) (5.30) (5.83)
FEA R 3341 3341 3341 3341
R? 0.0832 0.7510 0.7139 0.7555
IR T I S RN No Yes Yes Yes
AR I 2 R No Yes No Yes

LT ORI 10% 5% (1% 19 B E A 355 0 ¢ fH

(Z) FIBRBHRE

4 P FF 2206 40 DD RS0 7000 0 5L T 52 1 5 0 MR 2L 75 (45— B A, b3t
TR AR I | AT (28 0 T RE ol T S S I 8 7R 52 42— 8, 7 1SR R 200 — A (40
S0 i O P35 8 o 40025 0 97 28 b A 35 5 OS2 4 A S D 400728t e A 1 58 2)
W,

-1 8

Pollution,, = a + z,BkBeforek,-, + B,Current, + > B Afterk, + yX, +u, + A, + ¢, (2)
Horpr 2 B, Beforek,, . B,Current, % Y, B,Afterk, 535|445 MR T £ s i Uk s (T m 30 24301 B
BN, %o R S BOR A3k T f 008 (I MR O
DGR 5 A A AR SCLABOR St AT — 4F I
DOFHEM I A B BT AR A R AN 3 B, KRS R T
R HRSOGH, M s R R R A (LA [ .
fEu/I, BT PR B A 9500 20 5 X R AT 9 Ll |

F——p——1

25 AT E AT R, FEBUR 19 3 A8 T T, AR
SCEBELBOR S 8 A0 sh AR, 25 R 1 R AR UK 58
Jith 244 OO B ™ AR R AR SO L 7 R s B AR
RS MIAEHHERT 2 475, G 287 b B A O 19 52 )
02 AN T, 3 B0 28 7l B A IO X T 34
B YA A i FL AR A L AR R, (R A ) K 45 A7 A —
SE FR e

A7 VA

2L

o

3 2 1 0 1 2 3 4 5
BUFER A
B3 FITHaBemER
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FEITAE BB L AR EOR AT 520 DX R 535 B

(=) et
1. ZEHRE

Sh I I B 8 77 S A R X B 7 2 () LR 2 %4 TAREALRFRBER
BT A7 e AR 3T, AT 2R o | RO RRA g
AL H P ONA N N N
B, SR (RET A SCAr BIR < A 20E MAPMH | ZBPE | ALPE
DID —-0. 6505 0. 000 0. 000 1

“TCLR” RS L EGAG 5 , BEALA O b RS ] 4
FTERFFEH S 5 N RS A T T E 3,
32500 YRR [ [ 58 2800 Ak 11, H A 3142 Tt 3R A 46
(o3, RGO A G RN 4 F0E 5 Fros, afLk |
A A BN THEL (B Pl SR BN TR BG4
BE A R 22, Jy S B, NS 4 T 5 AU Y, ©
PR RGP 524200 P ¥/NTF 0,01, e 46« 4k
PR A 07 W IR AR

2. HmEHLE-NEZE S5 (PSM-DID) OE

-0.5 0 0.5

R o IR A A 28 7 ol A A B SR 3K W T R BB AR AE 1Y BB RN 1) 53
AR B R 1) 0, A% SCAEAE 45 DID HERl 151 A 15 —— PR -
SYVETRE (PSM) B A , ifE— 45 SR FH 42 B 52 ) 45 43V - B4 ZURBEERBAULDH
AT 2543 (PSM-DID) BRI TR B0 . 5% (1 1 2+
(s | A% SC A 25 A SRR AR (TR SVRRAE | ot el ®5 RURBSRBAGKESR
FEARSCAAEVC D, G aR VE RS SR AT e i — i | B TR K
Xl P e P Hill P

A RRARZREAR DT E 2 WOUT 5 18 14 15 B 302 RS ) 0 T o 6303 o 00k 0,002 0,998
SR 121 51023 PR AR VT FE e i 64 7 UCFC , % DT e
BRI PR 5 S VT RC 45 R by, S5 R WoRB A 207
PSM J5 iETEAH YRR B L G2 M TR AR IR B i ) R
ZUUIC G B 22 I 15 PSM-DID FY [ 25 5L 36 6 19 (1)
BIRI(2) 51, BORMON RBIRATES T LR E R, % 510
A E Al 3 2518383 T PSM-DID AOAREPEA IS

3. 10 & ZE R ML

FESLAEIRNE LAl b AR SCHE— 225 AT A R e s =

-1.0 -0.5 0 0.5 1.0

0.5F

S80S VA 73 A7 5 L 52 R, A o 4 02 T O SRAS5AT
(R 3E ATR oR IRMED of 45 44 0 2 26 SR e = A
Pl T Tt G R R ) 7 A R B S BURRARUABEN TS

ZESE . IXLEIE SR T REE L LU R PR IE T AT A A — R A BEUT T2 T A PR OB BRI E A 0 IE A
2, ATRE A LR 29 2 A9 75 Jeif BT s R NG — I R U 5 F  S R AR O TR
AT B[R] AL HHE 3 22> My T A 7 M AR AL E AR . 7 2206 A SR AT 45 8] SCIBR AR AIE A 4 G DR 2R, T - S BSOS R st
TS5 Ui R A G TR VA A8 i, BE TG A TH R %, A L3R [ AL, [l E 25 2R D3 6 /9. (3) Al
(4) R . HEE S ZME A AR — 2, R R B B gt

4. BIBRFFBREE AR

P T B T RAT B8 (Y SO i ) P A A AR S 48 AT B X ) b Tl i B 1) XU J 1
TR [ A W B e B Rl A e S 37 25 05 T -5 e M T A A 3 28 . — O TR, AR T
Ferp LB LA R AR A BOR AR R R S DI RE , vl fEd i & T A% A R MRS PR R
I S5 LT B A IHERICR, s 73— T T, LR Tk B T S0 8 A T T I A R g AR B PR TRk
R, 5 Qe HE RS A2 AL P BE S5 A LR T A7 RUE M 22 . 6 AN HEBR I AR A S b, ] e = BB

123


该表的“值”字未删除，若是有特殊考虑请编辑老师忽略该批注


FARZ T FasE Foll

FRACRAE TR i VRS 5 EREIR BRALARE” o DIl , R SCHE SVREAS v S B 3 [ U4~ LAk i, [l e 2

W6 11 (5) 5, TERIBR RS O il R i RO AR A AR W A8 IR R ME ]S 45 2R ey T ek
x6 REMHREIER

(D (2) (3) 4 (5)

=3
i PSM-DID(1:1) PSM-DID(1:3) | H§I& (3 [ERNL | AR -4Em A B RERN | BBk BT
Policy -0.2852" -0.5377™* -0. 6505 " -0.5132" -0.5113™
(-1.94) (-4.18) (-5.64) (-5.42) (-4.69)
A Yes Yes Yes Yes Yes
FEA S 1356 2016 3341 3341 3289
R? 0. 7853 0.7635 0. 7555 0.8378 0.7493
I ] 5 2T Yes Yes Yes Yes Yes
AR Ay [ 2 S Yes Yes Yes Yes Yes
8 {3 T 5 3RO No No Yes No No
B 5y~ 40 38 B ] 5 RUU No No No Yes No

LT ORI 10% 5% 1% 0 B EVER S 35S Pk o .

5. BB TE

2 BT SCR TP E K AR ABR | KA 2 1) 35 2 R A 0 3 2 S e 28 7l B A o ol i
15 YL SE R, {E oA 4 TS B 308 T B 455 o st ) 52 i, G Ak i — 20 5 | A XA 5 I AR PR 48 Fn R A 7 AR £k
PERSS . B RGN 40 BUR ) (PM2. 5) Wk FE 5 A= A BR B 0 & A 1) 258 KU FR AL (AQI) |, VA4 T 43 B BT
RUP AR P A B A AR A f . thaR 7 19 (1) 50N (2) Z AT, B P SERFBOR AU & AR T T
My 55 G HE R BE X T 2 S PR B B i A T AR HL R R AN, X — R AR T AR Al
BERF R B REE AT R 7 M K i 5 PR DR AP 22 ) 1) 2 A T2 TR 05, T 2l 7l ) o Ak | 2 €5 A 2 1 [
B, R L U ] A PR B SR, S T A B Sk 5 BB G MR FI R T

6. FIBREBUIR T

B FREAY A FE 5 RT RE W] St 1 HAB PRSI O, A [ B =2 1] 18 238 AR AT R 23 X% B B 7™
AR RFECR ARCR AR T, B IRES I M AR SCR AR B 1 RS 18] ] B8 7 A= 52 U2 ) 14 PR 45837 B
UK . — 2 SR SRR AT 2011 4F AT () (O T IF R BHR O S By il i TAERIA AT BT g db at KA 7
AT IR M ORAP AR T 2012 4F St 4 CER A X R AT Je By A BRI | Ak st R K = A AR
BT T 28 AR s IR E S5 BE 2013 ARER R B CRATS R PHATT 8 (“ R H4R7) | A f
58 AL G SR A = R = DX P A S A R DR A A BRZE AT A b R BT R E A Bk
WrBIL 5 75 G R T A5 R AR 5 Al 2k BB BIE K™ Ml 2548 TR B ) R [R]85 4 0 3%, TR B8

x7 REUHLIEIZER

(D (2) (3) (4) (5)

i
- AQ1 PM2. 5 BRHERCRL S S i A A CREE
Policy -0.3005 " -0.2661 " -0. 6669 -0.6382 " -0.6417 "
(-3.75) (-4.86) (-5.79) (-5.50) (-5.60)
Policy, 0.3823™
(2.14)
Policy, ~0.3636
(-1.48)
Policy, -0.2621"
(-1.82)
P A i Yes Yes Yes Yes Yes
HEAE 3341 3341 3341 3341 3341
R? 0.4977 0. 8878 0. 7559 0.7557 0.7558
T I Yes Yes Yes Yes Yes
ARy [ 5E BN Yes Yes Yes Yes Yes

LU U RIS 10% 5% 1% B E TR IR 3RS ¢ (H,
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FEITAE BB L AR EOR AT 520 DX R 535 B

Bl SR R A St R ™ e B N ST A o b, AR SO 3 AR AT S T 0 5 A 3 A 7 BB g 41
A FAEFEAE IR DL, MUE 2RI 7 89 (3) 51 ~ (5) 51, Fefaii] EiRBOR AT TER S |, B0 i
ARG T AR BOHOR .2, B 1) 5 B [ VA DR 45— 2, T — 2D BiE 1 A SCFFE 45 AR AT

7. HAEMRRE

2 EEN QT L M SR BOR (14 20 AT RE AL F SR aiO00 a8 SR A P AR M RDE, A S5 2 R R A6 1y
fid , BEH 1985 A0 T2 3uk T A ey 26 g A K5HE 15 s 1] 7 S 1) 52 L I DAy 153 2 7 b B A O3 i T AL e
(i) ,RIAPIB Bedre/ D “ AL T . W AR BER A D o J2 RN A 15 37 B2 58 AR B8 (9 E 2 A
AR P A 0 AT AU R T XA T BEA TR 345 R 25K P, B R R 1 4l )5 BUR 2 7=l T
A BORBIHT B BCRAB A | DR -5 G5 28 7 M A B R e A A N T BRI 2, A5 S OGP A P, T A

HMAVETT T, 1985 4525 30T A e A5 B A5 50 F 15 37 1 1] 8 IATEMItER
SR G0, M L B 510 5B " [ @
TE YR, 5 T B RN EPE TR b AR
Som N . . 0. 0048 ***
M 8 T LATH 5 B B 45 SRR 0T | 7 1B : oo
BT HAR B S50 R AR 2 (B 2 LR, . -0.5308
Policy
Kleibergen-Paap rk LM %t if & Fll Kleibergen-Paap rk o -~ ( _353 '4216)
VLo . ShE 1
Wald F S5t 01 4 TRV RERUIR R A TR . e e
SR, L FE VLA SO IO T AR R AN, 5B AF (3 ] 5 0 Yes Yes
:BJ/I\EQ Eﬂﬂéﬁﬁﬁﬂ? , E?}:ﬁ%ﬂﬂﬁ% E"J Wﬁi@ﬂﬁﬁﬁ%)ﬁ , ﬁ'] Kleibergen-Paap rk Wald F 19.597[ 16. 38 ]
Kleibergen-Paap rk LM 33.311 "

%ﬁﬂﬁﬂ%ﬁﬁ%%Hﬁr%ﬁmﬁgﬁﬁiﬁgﬁﬁ’ VT MR 10% 5% 1% 0 B E VR I 455
R UNZ BRIl T BRI 75 G B IR, 2 — 2030 90 i, [ 799 Stock=Yogo 55 T HU B S0 45 10% 5 5 HEK - F
T S ] 1 S R KNG FE.

() A 46 58

AR 3BT =2 NGR AR ARABE 7 Mk 4R R RS B E Ak g 0 A T =00 SR I, IR 58 A A
b S B R RIS 7= AR A A FH B 6 A2, A8 S VT ) o AL A A i 8 380, S An =X (3 ) B s A R R kA7
GINGIE L o

M = o, + o, Policy, + a,X, +m, + A, + &, (3)

Hrb. M MU BT EIR AT AT, A SO NSk BB AR AT L 7l A R I 5 B sk A% =
AR B ZERILE 9,

1. BRI

FESR AT ARBHZ 0, AR SCIRI B AE R A 577 4> A Bk, R (B 2 3 T R&D EB& 2R A
5 R&D A G ECE M 0 R R B (R&D) R bR B AR A, FERR R 7= 7 I, B % P45 ARk R 451 B
25, 75 TR B L ) H TR T AR S Al A5 LB LR T R A AR AR LR BIET & R A SE R A
H 5L 5Tk, IR 4% 6% R B35 (perapply ) 5 NI G L RIHZAL (pergrant ) Wi 8 A i i 45
bR, R 9 BY (1) 51 ~ (3) FIZE AT 0, A5 8 7y e ik A S8 3l 1 b X R 4 A S sk A HOR AR, £
B PR 7  SE F IBSHRE 3 ed A) HE BE AL BRI QT 46, AR b R OM 1% S B4R Bl X IR e g (i 1 TV A
PSRRI XTI AT, Al o TR A E AL, SR R A AL e AR S AR
Bl AEREE IR BRI SR |, S B R A S B AR A B DR R, A e R R YA 5 LA
i, AT A S B SRR R BR T

2. 7=l S R A SR

TE7E D B R ASZ T, AT AL Ml S A BRSBTS 254 5 BB IR AR A T T HEA T 43T
FE77 M G54 75 T, BUORE o KSR B A A RN 25 A AR 55 M 19 K Je A1 ol 9% 5 3% 1l vy o M it BT, £
FET 8 =S AR AR R P R e, — A S5 TR S Z (B 7E U BUCR | YRHE A3 ik
B — 5 [ VMR RS 7Pl 5 F T 2 0o A A5 B 5 o A Sl 2 52 0 T BB VR R M R, BUR B S FIHE AR
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FARZ T FasE Foll

I 55 0 R ROV, HESD I AR ROR REURAS HE R G SRR AR AN BT AL R S B RE TR INC S T Y
AL AT T XA 4 (0 2 SRR IRACR . AL B O™ MV 25K T+ 4% (upgrade) 55 REIR AL (efficiency ) LA
B A T AR BB AL Y S BB R M, Horh L G5 TS SRS A0k R AR =
PSR o5 55— M AN ES I 2 R L i, REVRACR S P S A AR ik R AT SBM-
Malmquist-Luenberger & 512 534 M 20 17 (1 4 (4 2R BRIEACR . IR 9 19 (4) FIAN(5) HI ] LIt BUR
St AR TS RE PR IR A T IE IR

3 HFURBESIN

TES PIUCRH AR T, BB AL AR N 7l BE I IR] H 25 5588, Al R8s N R RE AR AT 4%
AR BT SR S B g LA vh LA DA 253, h MO fE A MR AL | g o ) 7 Sl O el oKk . ORI i
e M BT BT ST e BB S A B T TSR BORBE &2 S o SR A 7 SR Al i 1A 2R 512
PGS S R G MR 5P TR REE R G o 7 AR A R 5k BT 1oz S 5%, PR
SRR UER S A it Y SE PR , ESh HAOR AR S MRS Ui tl R i A ™ (Y RAEPRSE, miSEAE
N2 IIR R 5K 2 TREAE SR A T B R D7 58 o B0 it MR Bk 1o A A2l 24, ] S 3
X Al S RIS AR SERT JESE RS 8 Tl BRI 7= T2 R, fE sk e IR A B =
i SRR R TR R R , SRRV S0 (R BB BE 22 | e SR 2 (5 52 5y, AIRiHE 34 2% R4 D3R5 21 4
FESTIASEAAL . T XS M T BUR AR A9 SCAR A7, A SCRI S 1 7 B R S Al B A S TR ( TWR ) K
Gy SRR LU (WFD) BORERR L RE f A 3/ 5 Al it e 805 T A BSR4 e T, R
9 [(6) FIFI(T) ST AT th , BT b SR BOR 2 (et 18P 5 Bt 4R T

®9 NHREER
(1) (2) 3 4 (5) (6) (N

A
perapply pergrant R&D upgrade efficiency TWR WFD
Policr 0.7716 ™ 0. 5405 ™ 0. 6749 0.0336 " 0.0351 " 1.7869 0.0003 ***
oy (8.50) (9.07) (6.37) (4.77) (5.37) (3.16) (2.64)
PR AR Yes Yes Yes Yes Yes Yes Yes
FEA 3341 3341 3341 3341 3341 3341 3341
R? 0.8126 0.7995 0.9261 0.9570 0.6762 0. 6445 0. 6027
IR T [ 5 BN Yes Yes Yes Yes Yes Yes Yes
AEAy 1 S BN Yes Yes Yes Yes Yes Yes Yes
T T R 10% 5% 1% 00 BERT 15 S N ¢ E,
4 HFUHBENFSEUERGI AT R0 HPUREH S L ERG T
HIE S 5B GE T 2R B AR AHT | 7 b 4 R 3G R0 . (1) (2)
e e S T B R S — ltin ltuin
f. [X ><0. ><3.
{1 RUBLAR e B 1L B 36 T S A A L, ——— ——
WIS 0, % R T R AT i S Tk, g U TFIER (3.36) (=3.06)
SE b TR T A K T AE B TR T IR S A 1Y P I ] 0 96§63;01())C = DG>3.3900
B LRI T 5 O R O 5 PSR R SRR T s e
HERLRE RS« BB LA, 2430 17 Bl =~ b JE Al 152 i ok 3] — S D(E“-;Z;OO (=5.22)
~ . . | [X A G > 3.
SRV 5 B85 15 7%l 45 3 A S e e AR 20 5 - e
HUBRORA B A BN, LTI, oAbt — iy CTFIRR (“10.07)
N =) > s il AR es es
HOKP R TS, R SRR (0B 5l —— DR e Yo
INRRYR S i
RG4S E R 0.7519 0. 7440
LR A 4 530 35 T 5T SC A ML AR 8, 32 FH AR AS 3 44 A BT 7 2 2 Yes Yes
SEQIET (G TR (1) SECFALE S (D6) =4 THIER Yes Yes

— — o ] e N o TV MEORE I 10% 5% 1% B B E VR 155
LROTERE, 2 10 R T BTt S (D6) Il T RE o TR i
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FEITAE BB L AR EOR AT 520 DX R 535 B

I, 2R @ BIHT (G 5752 (T0) X BT 75 B HERL ( Pollution) fARLPE R Al 45 . 45 2R WoR ™
AR (1U) AR — T THERON , 2k BT (G W2 B H XU MR AE , T LA BB K R 2 (BT 5
PV SR IR B A AR A e R P TR 1R A, R SR A R SR B R — s [T, xR A RERE
JUCE B BOBREE BUARRON” o TR ML AR SR, B e R g i 1 RN, K A AR B 7l
£ ORI ST REE I IR E S Sl RS

(F) FEES T

1. 3 T 3 2 X 6L S B AR 06

SO 2T, G3RI 7 b A FE IO 14 552t RE A8 2 25 R AR Tl 75 e WD HE B, s s SR i i . 58
AN [R) Hly BH XAV A 28 D 7V R Bl e SR PHATY 56 B8 25 D IR A R GENE 22 57, T RE S BUBUR St OR 1
P A P ARG PR R AT RIS AR T PGS = KRBT AT 3R 11 A AE R BOR
TRBORAEZR 3 DO BRI 75 T AT 355 AR 800, (ELF o 98 8 s X PR S5 K P B AR S i O F AN B, 3 —
225 AT REVR T LA AL . — 7 T, AP0 16 3 DX T i B 238 5 MR R 80 sy, R B R A 5 T4 gl 7 L 2R R
S S AL AR R R TR FE A R A 5 e (U R A S DR O s A 114 B AL o e Al B 8 (0 S
AR A8 ; 75— 07 T, AR AR X e B T S A R E 55 0T KP4 T T R i 2R W5 | O A R T4 iR
TESERE N AYSNGE S5 9H . FOW AR VBRI, 7R AR AR T b e R i i B o, ] BB TR LA s 8 4 S0 Hr S
il B PR S5 T 29 5, B B ARS8 PR RIS ™ IR SR AR — e R 1 EUE 1 V5 Y kX {3t
AN FEBIL

2. FIREWM R RIS

Sl A B R A R BEIRE O Z AR SRR AR — BT, W R S R s A 3k v R 1 AR B DR
A Jry Ml ) 5 R R LA T PR A A, 2 T O 7 ol 8 v B — A, [ I G FEAA 1 T R Nt TT R ) 55
A AR ARG R R P BRI B ) FEMARAE T 7 M AR 8 ) B N 000, e LA XS 7 i 7 Ak
AR by, ITTREZE ™ TRt R . AR ECZ T, SRR (B8 = Ayt DX AR 1 L 2 5T 5 A 15 R B8 A 7 BIK 50
J1, BEfS AT R i B BOR SRS sh Bk (0 R i . BE T BEIR BN 22 57 | A SCAR I 151 55 e e A ) 2 P B U5 0k
T AT RS A AL (20132020 4F) Y38 J1) KA AR S T R 23 D B2 IR 55 AR BRI B W 28, I A 2 4L [l A
ML RTRUE Y AT R b S AR O A A SRR T ™= A 1 3 A BRI A S8R, T A B IR R
ROV I AW 25 R, FTRER Hh T B IR i 7 b i JR BRI RS, T e 82 ) B2 B35 i S 1
HRMT T SRAL 7 2 T 5 Re S AR AL | BRI H A B, AT 5 5% B A BEREL L IRIBE

3. IR EEM R RS

TEFRIFE 2 RERINAR X 535 (1 B IX. | BAORT SN E 0 4 e 5 PR3P B G 5%, A 4 SR8 BB (ML 7™ 2R ML
EACR Y 7R 5T BB BB ™ b 2R T 1 S8 7™ 14 1 24 26 | oAl Ml KB A B, (8 H
SO A (BT S TR AR TR A T S P RAR MU, 5 I B BRI ) JEE At I SR 1) AN [ ik
IS 2 2257, R SCRAE 2007 471 55 e K A1 i B ZE 3R 58 - — T R0 B SR A b vl &l o3
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K A R RIE (1] BHEEL S XI5, 2025,

How Does the Innovative Industrial Cluster Policy Affect Regional
Environmental Governance? Evidence from a Multi-period
Difference-in-differences Model

Li Huiqiao, Yan Hongping, Xiong Kaijun
(International Business School, Hainan University, Haikou 570228, China)

Abstract; Balancing economic development with environmental protection is central to achieving high-quality development. As a key measure
for promoting industrial transformation and upgrading, the environmental governance effects of the pilot policy for innovative industrial clusters
warrant in-depth examination. Based on panel data from 257 prefecture-level cities covering the period from 2010 to 2022, a multi-period
difference-in-differences model was applied to systematically evaluate the impact of the innovative industrial cluster policy on urban
environmental quality. The results indicate that the innovative industrial cluster policy significantly improves urban environmental quality. This
conclusion remains valid after a series of robustness and endogeneity tests, including parallel trends tests, placebo tests, and PSM-DID.
However, the policy effects exhibit significant heterogeneity, influenced by factors such as geographic location, resource endowments, the
institutional foundation for environmental protection and the degree of marketization. Mechanism analysis reveals that the environmental
optimization effects are primarily achieved through three pathways: incentivizing green technological innovation, guiding industrial restructuring,
and leveraging the green transmission function of digitalization. Simultaneously, digitalization serves as a prerequisite for unlocking
environmental dividends. Further analysis indicates that the environmental governance effects of this policy exhibit phased characteristics, with
policy effectiveness showing a trend of diminishing marginal returns over time. From a spatial perspective, the policy pilot not only improved
local environmental quality but also effectively reduced environmental pollution levels in neighboring areas, demonstrating positive spatial
spillover effects. The conclusions provide empirical evidence for achieving synergistic governance between industrial development and
environmental optimization under the new development paradigm, offering valuable insights for policymakers seeking to promote the development
of innovative industrial clusters in a manner tailored to local conditions, unlock the potential of digital empowerment, and enhance the level of
regional environmental governance.

Keywords: innovative industrial clusters; environmental governance; green technology innovation; industrial structure upgrading; digital green

transmission ; spatial spillover
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