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eSO = hhi 25599 0.121 0.104 0.032 0.624
PR A¥IGDPGE/ D Inpgdp 26 145 9.929 0.425 9.050 10.780
NEERECNAPIT T Indensity 26 145 6.294 0.934 2747 8.275
FENbZE R (%) Instructure 26 145 4328 0.429 2.948 5.037
WP F (%) Infiscal 26 145 4.108 0.323 3.194 4.528

M. SRUEST#r
(—) A 43t

SR R V25 R 225 (D) BT 5 (R T ®2 BEMHITER
TES% Y W PEKF LIRF il e o B (D 2 (3) (4)
PRI, SRR R B, B b | e | gt | gt

(RIS B SHET R T Gl GG R B APk did | 003187 | 002647 1 002557 | 0.03987
7J<EF:3~18%05IJ (2)%5514:{%@&}#@%2%@% (0.0136) | (0.0147> | (0.0128) | (0.0198)
A PR B I R B T gy B
o e A A B I S Bl | Rl | del | mml | del
Aol gt e B AE P AR M 2 [ B, 25 IR F 5 N 24618 | 22349 | 12846 | 11145
B M R AL, A HERR IR B I6 B E ) 28 48 v] B 7 T IR IRTE 10% 5% 1% K P F 5%,

L e e e e BRI R BRI . R A
FEHUAG Tl X, SHER20135EHTRVREAS FINSET ) Gy e g s TR el 55
20204 J5 4 AR EL I & T, AR AAE AR REL TR
AbFRAH 5B T H, 3 — 2 BB 20204F JE RS, Al T 45 B4R T4 (3) . BAb, Z B EHEE
T A ST | B A I T AN G R B T A VS ML L BUR SR IR A E A pr ] B8 1k g a) 22
5, AR LR X T MO AEAR G B g R B (4) Bros . 25 b, ORI S e Al gk 40,4
EEA PR T R AR TR ELE0.02-0.03 4 B K, 45tk hiafd, iR ERE T




%3 PR B B AT i T Al 2 6 4 SR AR R R 97

PRE AR a2 B A PR, B il St LAY B e 14HIE

(=) Bttt i

L PATRE R 30 . A 3L 52 Beck S5 (2010) IR 58 L i, T B A O 2 50 Wi 58 648 B IR (RIS
SEOAE M AR B, R (D) i didZE &, R PAT AR5, 25 R & I, 76 PR 0% 22 20T,
IR S A Ak st e 2 B R AP RAES T LA LR EER, MERRENG, SEH 4
FHEE, AR FRZH A b 27 0 4 B R A P R IR T, HOX — 3800 A 3 1) 3 38 0] R SR 1E - 3X 156
HH B £ 2 5 4 T 265 DX PN Al 2 £ 4 B 38 A - SR ) DR SR A T B AT — 8 ) mT S

2RI T AR 2 2 Licdk (2016) WY 5 16 T Je 22 BRI AR By o HLRT 5, i BE ML 2R OR
S A0 b X R B 35 A (R i i S AF £, ) 3 BB AL 15 R 1) A AR B AT (1) Rk 4R 4
EBFEATEREG M 0000k . 45 R & B, T REALFE AR 2] 09 08 1+ R B 4 o A (e Z Kt
I, S5ARSCH) B AL T R % (0.0318) FHZEAR I, 6 BH B HE A T REOGEA R A HR .

3 S SEAG I o AR I A H o R A O B (8 T A ), o A £ 2 4 A B ) 20 ) 4 Wi 24F L 34E A
45, JFEE T I ORI O RT RS, O X — DA A R R R B AR A B T 5 k4 e 4
LR PR S RE L, AE A R AR A0 — P R A A O 2 g ) ) B 1S 00 T, B PR i Ok il 2 £ 4
BERAEFPREAT ARG BE 0, 0 R F A I A R R 4 SR A TH I e

4. A ) BBLAR B by o B VT RE A A B0 N A P R, AR SO BL R L TR DAL R (1) T H
Ak . S AT E AL FASE (2024) B50E , BEBR20154F 48 P 38 7 B i L 04 - 3485 2 5 15k 1) g
AR B ) A8 LI 1R R IR R el i) T H AR 8, JF 2SSl i . LM&E it & | F4t it & fll Hansen J4t it
EO A R R T HAS B R 3 — P i, SR ER O AT (2000—20154F ) 1 J7 #1 ARAL
FAREAE A TR AR &, BRI ] &4 N T A OR AL N SO0 T ) 35 (8 5 Ik ) j 48178 & ) 22 B
Wioh THAS & HAHPELE T —J7 i, IR SYEL 43 A vl S B Hb J7 9058 45 BRI i) i
B (IBHISE, 2014; WEHEEESE, 2023) o AR IECCHT, ERORALA N BVEUTE 2 2 20 B0RF 8] 43 A i B 7R
RRAE 2 I 1T 2 A A A PR e 1) 55 L B 2 PR A BEA R i A (AR5, 2022) Ty B OR 3 2
B REEEA S —FE T, Bl B IR A BEARBR S 01T 2%, b b i 00 3t 7 T R IR AR LA N B
A, WK 25 B £ 8 S50ORT 17 2% BR (R ATLAA) A D 1 5 S P B it kG 2 A SR PR EOR L By — T, 3X
—FE b R I 2 7 R CR AL 2 o S0 N BTG S SR IR B, T R AN R ST A AR
SR, W) THAS B FEAEA R (2) REEGMM . % 8 31 Al 4% £0 4 B 28 A P2 SR 0 BE 77 78 %
BRARAARAE , 2SR F B S TR R S8 GMM 5 74 6} 3 AR A0 A7 B0l i, LLZE Mgt P A 1 1) Rt
il TH 25 R0 T B 5, B Al 4 00, 4 B3 AR PR K — B i S 8 S N AR i, e EOH:
TR =R S UV 8 THAS & R W RS GMMAL i, ARQ)KE 5 Al Sargank 55 ) R &R
28 GMM 1l i+ 45 R A 2% H ol 5 . (3) PSM-DIDA it #F— 2 R HH PSM-DIDf i1, LS 0] BEH PR i
2 B e 15 o BRI 2 ) AR A Sk AR B, Rh A B2 RN B ZH AT 1 LR I ARPE I, S
Ik 15 1) 45 43~ U PBC £ AF Ak 4L 20 0 6 B 40 5P £l , DU S S B0 RE A FEEAT DIDAY i 25 b, BN
T o) LA &b P 2% SR 34 5 B Ak 2 i fR R — 3K

5 VARSI S B 4 AT o St e AR B S B TR IR B E I, AR SCEE— 5 N LLUF LTS A
Vs AE Bt T A8 B A 52 (1) SNFEBUR ip s () 50 o A A 1A ) JH Atk PR 358 BOR ] e RS M il 11 4
7 T, MUY ) AR 3 AR 20004 T JE G < P 9 X B3R LA T2 20164 FF 45 18 it A9 o D3R f 5 2%
PR S, 2 IMRAESE (2024) W fids, I8 ] el S it B o 2 2 15 < P 4 DX (R 4 X Al B2
AT, AR Ja) 53 Shy < T 97 DX 1R 5 DX ARl 18 ¥ by s i L, 3 B S BB SR i i A T ol 4 £ 4

ORT51E, Bl RIS R E AR,




98 AR ZPN==F i 20264F 55 331

BERA TR AR S, BT A HE R P DX BUOR B 5200 AR5, TR (1) gt — 2B 4l vp e
IO SR BUR I R S0AR 7 CUAE A B SR N TR A T U A 1, 35004 0) o (2) B )2 TH 7 B
SURRAE B9 52060 o #0775 SRR AIE S0 B3 {03 1 A 52 Wil DX D B 5 6y B ) T B A 3R (FMEIFE S, 2019),
PRl 7R S —J75 T LA T T 25 A5 10 P R R 7 S AR U — B OP FE RO AR UM 1, 15 00 R 0) £
BH GURHE, BT E BN K £ BRBIG B R, 55— 07 T LU 2 B id i) 2R R R (W
FUAELL B2 DI A1, RE BARET h0) RBCE S ISR B RN, fERL IR b gt — P 5N
XA TE B0 gt e A B, DU BON 2 B SURFE R 820 o (3) 47 Mk J2 T 77 L R AE 8 5200 . 2E
— AR AT Ml <A A ] RE R, W MSCA T e 2 TRl B T A A B8 S ST L SR B 7R R — A s 7
TE I A2 AT e AR T2 )5, B UE A T A 34518 PRS2 B B30

F. HEHIRE

LT F AT 3R (R T MO AR T T ol 0 4 B 3 A 7 5 AR 4 UABUI . Al
A B == kA2 T R o 8 P9 LR
(—) H 47

P B IS 20 0, IR0 2 20 H 55 7 o 7 BURY x3 BHREBLENEKRBER

ARG 1B FHL SE TSRS TR s st
) S e \ o A e [EREYSYAN
iﬁ»(ﬁ%ﬁgéﬁ{ﬁm ’ ﬁﬁﬂﬂ:&%lﬁjiﬂﬁﬂﬁ?%ﬂ:fﬂ lngtfp ll’lglfp lngtfp
‘Zﬁﬁ%,ﬁi‘\ N gﬁ.'ftiﬁ:iﬁtjﬁifjj)ga y\ﬁﬁy‘lgfj]_{\bﬂkzi ‘ —0.0611" ~0.0018 —0.1462""
16,55 R N SR B 1E X — B, A SO i (R T did 1 0.0240) (0.0170) (0.0382)
%5 BUF IR BRI 28 B0 (didxgov) , BN -0.0318" | —0.0386"" ~0.0059
()W BHBRE - RIRBR QOIS MRS,  © | 00164 | (00106 | (0.0047)
BB AR5 b R BON IR ENE | OO0 08 00200
N N (0.0107) (0.0138) (0.0057)

Z SR M B A8 2R 2 T IR L&A e .
ﬂKTW%‘M“E Lkl F%u%'éﬁﬁ V< BRI, SUC IR OB i 2B, oA
BAMEE VBT RIGHESEN R R, #egi FAE.

b2, 27 ] RS A (2022) BBIFSE, SR FH b 7 20 D BORR 85 R 470 2 H o WU OB — e T 3
HH A b 051 S i i SO %ok [X ek B 455 40 9 B 99 LA B i i 2% B 52 A7 B A §99 R A O B ik 7
WREEPGEATEN . 45 R 3 R, 28 I T R BIITE 1 %00 K b B3R 0E, 5 R
AR T HE T O B IR B VA B R L s AL T IREE B, AT IR B Al 2 fa 4 B AR PR R 7
T o —J7 T, T a5 i TR I W 2 WA I TR R BT B 5kt BURE X B B
TR, A O b T B RS IE BAN AL, B2 H RGBS — 5 L, HOF BUR IR
F R JE 5 IR TR B 0 B O ST N T Al ) IR EE IR 7, B Al S g R A P R 5038
A Mk 3 in 2 o A PR 3

(=) XAs7H

IR LSS, Al T I B 5 0 AR V6 B 7, 8¢ e 1) IR VR BR g A 81 3 Al A Ak % R
firh % JFC PR 85 76 B 5 A AR S Y ) REAR i) B 7 T 3 43 Al F & 5 N BORE R Al B R 4% W
Tk 5 Sk 7 St A ol U T N S E R (1) P4y BN BRI B 5 T F 0 A8 B
(didfirm) , il T+ 45 RN AT 7R, 28 FIAG 1T R E0Y W30 1F, 1560 B (R 2 S5 1E ) 305 A Mk 48

Ol Heili T EPSEE P L %48 7 G4 4 DL R AL RIE 52 WA SR IS 3R AR G0 A AT 4 [ 3 0 7 SE FE AR AR T 221
@ L A AR AN B b A T RS BRI T CSMARKUR 7 .



%3 PR {5 T L B 0T Gl 4 B 3 P 99
&N 5B OR A 0E, N2t 1 4% (0 4 %2 x4 AEIE N F ISR
AR, W WO AL T Al B R w5 AMFREEN A VR R
T IR TR BRI A R Ingify Ingify
7 IR VR K R R 033447 0.0292"
BRI T el G TR AT, (0.1349) (00138
( = ) AT firm 0-0004 ~0.0003
I . N (0.0113) (0.0009)
BV ST i, R T B A 4 A 6 TR ER 00207" 004"
VeoR M2 5 R, Hth 7 BURRESIG BB ALYy diddirm (0.0084) (0.0012)
g A5 A 1) TR B A AOkE B85 1] 8 4 6 I, 2
A A SRR AL, Tl 7 L U R 7 2 £5 MRKENHRE SR
KX ARKYIG TR S ORI AN | g | BEHIREC | ORRMED
o PR G B I T P4 R R L WE IR AR o e | e | e
A IR A R B R TE B (RS B V)| 004107 | 00000 | ~0.0329
v i Mok sl A SO (0.0192) (0.0164) (0.0267)
Hr, BEINAR BT M P B IR AR BRI
e e e AL 1 g s A —0.0058 —0.0010 0.0013
B AREET I R S RS R pub
R G T 3 ‘ﬁﬁ’?’*z‘ﬁﬁﬂﬁgﬁi/\ (0.0164) (0.0008) (0.0013)
R PRI NI, = ‘,< B2 R A . 0.0892"" 0.0018" 0.0104™"
ORE B85 ] R0 BE R S T ML, UBCERERGE b | oo T o000y | 0.0030)

U7 BHE R B A R 5 1 B 20 AR ER AR R R B T B4
b, % FEF120164F LLJG & X R B A A %58, A SR &80 AR & TR 0 2 B SR E0r
BUPh & T IR LR 00 1 AR SR8 2 R B L B B Rl i 3K T O, M IR R i 5 0 AR SR T D
R HIG (did<pub) , FFEINALRY (1), 3545 5 R 28 IS 1T RELE A TES %I KF B0 IE,
i I R R T DR T A OO BB TR B SETE I, M Al 0 A R e AR g i, fBE Al gt £
SEREFRNIET .

(09 “BUF—A L —2 " % AR R 206 Huh) 4 56

A IR PR PR T B T < BORF— Ak —2S A 2 AR B E S IR ML, AR SOH) 1 ER R 2R L BURFER
S5 16 PR TR Al 06 B S ) 22 B (didxgwillxfirm) LA R B4 O 3 05 B IR IR B IR 5 244
TR 2 B IR (did=<gwillxpub) , 53 5 5INBERS (1) o 85 R K 6FT 7%, i 28 B3 7 R AE
1%7KF 1 80 38 5 1F, 350 BA R AR 2 5032 08 1 7 UG ER B 76 P, BT I ) 3 Y7 Aol B 4 4%
NG ERER AR R H L BR B Al 4 0, 4 BE R AR PR AR SR T R o IR B AT T IR, R R R

*Fo MEABENFKRIEER
BUR IR Biva 1 8- | BURF PR 6 B R | BUR PR BEA 38R - | BUR PR BEIE B R | BURF IR E 20 5 R -
A AMPAF RN AP IR R B R IEH AR WG T
Ingtfp Ingtfp Ingtfp Ingtfp Ingtfp
did —0.0726"7(0.0221) | 0.02807°(0.0137) | —0.0106¢0.0151) | 0.0126(0.0129) | —0.0299(0.0196)
gwillxfirm 0.0001€0.0008) | —0.0004(0.0004)
didxgwillxfirm | 0.0028"7(0.0005) | 0.0020™(0.0005)
gwillxpub —0.0010€0.0035) | —0.0002(0.0002) | 0.0008(0.0006)
didxgwillxpub 0.019777°(0.0034) | 0.00047(0.0002) | 0.0038 (0.0008)

OASCAEMEHR 1 4R $0(2011—20234F ) 3 HR A 3R 55 AH S I A RRR . SRR . 8RR AR IR B AR IR SR TS e
P25 A ERARE RS R RS BN TG V5K B 5 R
PM2.5 . &-Hb [X I35 15 805 (2008—20194F )5 T (b IR B 4E %) o

IR KRR

S TR B L S RS

it



100 AR ZPN==F i 20264F 55 331

= TR B ISR VR B, 28 0 Al 32 S ) EE AR R QR B RE , i kb 7 B B Rk
e 5 A BRSO IR S, b R A Al 28 60 4 B AR PR R A R T R BY, JE E AS LAY
REEDIES% K E R IR, SRR I S T O B RRIRIG R, A AR S S
PRES WA B ST T R R, TR RS = S 5 B i SR R R 5 TR 2 R L . B, B
2IE. "

N -0

(=) F R "

Al T I B4 AR PR L5 1A 78 i PR ARAE B9 A [ VT E 5 ZRBA O 3l 50 BAY B 1) 22 55 i, 7R
S5 BRI O P A J2 THT 2% 58 P P T 505 M ol 2% 40, 4 B8 3R A 7 R 2 P 5 A

LT A K O M8 8 2 2 T 117 35 P 16 00 v (2 X 03 T b KO v ARPRALREAR”, 43 3
XPREAY (1) BEAT A 1 o 45 R B, B O 3 S BK Al il 453 €6 4 58 A 7 AR FH UM A 1 Ak K F
ey B DT I R A B, 1T AR 1545 A AP AR A M DA S 2 ST LR T A KT e Y
i DX, HC % Y G O B S | G HTTE TR , HRE BB I Bl Al 4R 0 HE R 0 8 IR
FHSZ, T3 A K SPAR B 3 X 7 37 3 R B P 5, b 5 O 3 SCILIA) BH ., A 5% 5 1 5 B
ISR RN SN T e S 8T -2 8 A DE 28 TR T IR RV K N ) VARSI o] IV 7 N O ) e
{1 BRI ¥ B 2 S KO AR AL ) S R S 2 DR B0 Al 2 0 A PR AR I 4 T

2.8 SR T o AR LTI SR BUR 22 57 WG4 B 8 v A X R TR R R AN A
AR, oYU 2 SR R, TEZRR K /N X, PR (R OTE 1% 00 B3 K E AR TR X
PN Al 45 0, 4 B R A AR AR 2 BF M RO ) R B MU DX, SO IR AN B3 IR R AE T, Hb T L
i T M 22 35 109 3G 5 PR IR PR U HARZY W, 4 2 T8 KR R N, b 5 U RT RE i i TR
PR BRI S S BLZ BT HE I H b, 2500 TE IR A 0 & Al B 23 40 5 T ) ) o PR PR 3 25 i L 7
HIER PR IRGE SR B SR T, TR BT R R AN HUIX, s T7 BUR TSRS BRI 16 B A HL A7 — %
FEEE b AF LUBRAE, A T 68 57 7 BUR IR 5816 B R, P A% R SR PRk 0 B2, J8 1 A ll i I PR 35
P B A RS, SR Al 2k R RS g, TSR fioll 2% 6 4 R AL P2 R S o

3AT ML Jm A o AR SOHR 8 A 28 B 05 B AT 1) BT 8 W IR PRAZ AT 3 R B A R D) X/ H
BTG GAT AR 75 GAT W PR A 23 A T 45 R R, SR S 25 4R T 1 TS AT
b Al B 25¢ €0 4 B3R A AR TR HE T TS B ATl Aol B 520 AN 2 B AR T, B Ol 50 iE
I s AL B ORI TP 0 B, 480 2 7 BURF S TE BRI B, 95 QAT AR S PR 56 B SC BE RS
TR I 8 vy B 3 B A, I L ARSI TR R, v WL B B B R T A MR, I AT
PeFEH R0 A R A PR A MM T, R PR b BT, MO BUR B9 H AR 29 RN 2 57 1 K e
1) BRI IE BEURE, H AR TE 7T GATll B BRI B LU SR Sl 2 ) BRI G BB, (] B 3t 7
JiF R T P 7 B 2R 5 A H BRI, BT RE 2B R 1% 2817 Ml B BRREIE B, T T kA AR Ul
FEE G A i s R R

4. Al BB A AR SO Aol 5 e 15 00 DX 43 S 1l i 55 AR B A LR AR, 23 LA 125 2R
R, RIESAES %K P R IR T R ol gt 4 B A R R, T AR B A Al i 48

O 77 30 RS DL 7 A BE G B UM PR s BAT 9 B P [R)VG BRI R 3045 R 5 e — 80 4R BAr 6 R
OIRT e, L i e a5 R A % R

O AEREBE AR T b [ 5348 T A AR B )

@A LA FH 3 T ZRBSURF A AR 5 P A 285 91 H ARSI 22 WEURT THI I ) 285 4 0



3 PR B B AT i T Al 2 6 4 SR AR R R 101
FIABR o X a] BEAE P oA, A b ol 08 SSRF B35 Vi B 1 5 45 v o) i 7 SN AR AR, L7 R 9% 5 Thi

HHGE S, AR R A TR TR 7 MBS 1, 1y 3R FEA Ml 7R R R R T T i
R B4 o 24 PR 3R W REAE T Rk 900 M A A O, X TE — AR L T AR A A R AR
i

5.4lb s FRAV E o AR SO Aol B A EAE R AR R R4 S B LXK S AR B XA, 4y
AN TS5 R BOR, MRS R DAE10%KF R ZFSR T TR X Al a0 2 TR A=K, H
Xof e i XAl B 32 o 5 0 B R o HG DR A T, A O e o505 R 3 7 PR DR T T SRR S
PUEFOE BT, BFESRE TEYILZ BN BRI B R E AL T, EE B X Al
AT IR B PR G 5 R ] I, B P 2 2 7E S v 7 BORF BRI B R B0 Im] i, A B
A ARZ RSN BURE B R 2 AT A PREH i bR A8 5 AL, B T B8 16 B8 SR
P RUIAS 5T 57 8 RO B0 R R A, 320 555 Bl it A B TS G it LAY S SRR Y o 18 1R ST IR 4 AL A o
T, BRIRORART 132 B B2 5L )2 BUR #3000 ik A R A5 R B R R, 3l 595 Yk
B2 B0 X 22 57 M A8 SR 0 4 b e 8 GBCPH 45, 20215 sk EF A4S 3, 2022) o PRIk, 24 BU I
X—IG U EET, 22AK 2 5 RGBSR A &, B ORI DI 1 5 BOR R BRI G B
TP A, 032 120 5715 G N 00 B DA B 4 35 i 16 B

(=) 3R 57

BT BRI, B OR 2 250 L J7 BUR IR 56 PR JE A0 4 T il £ 60 55 29 1) MR SR Bl
T3, W4, Al 55 48 A2 P2 R AR B 4 2 15 BT BE— 20 5iR Ak 5 B PR 6 B R R, ) B4
P[] A 0 P A 2 g, DTG 3 S B O 3 2503 BE B AL 2 St AR T o 2 Bt 5E
Ml 25 8, 4 B FR A P AR P A (] B AR S5 T A O 2 S0 RSN B0 2 55 o S sl SR R AR S N A O 2
Xof il 453 £, 4 SBE 2R A 7 KR A S, DA T A AL 2R, AR SO A B O 2 D A Aol 2% £ A SR
A 7 R A DX Aol 2 60 A 77 0 AR ZHAEAR o 25 SR I TR 7, TR BB Aol 2% o A2 77 K
fe RREZS o, B DR 3 i 1 b 5 BORF R B0 BEOK -, DATT SR B il £5¢ £, 4 8 38 A PR AR T
AN S I 5 T DL, 2 il 2 A R AR A N, B DR U IE MO TS BUR BB A B R, 3K
b T3 PR OB BR8N B AR 2, X TE — S PR b R R A i 4 A R AT T IR 3R T BUR Y
IR RE, OAE STBUR BB IR P Aol S (R TR t IR AR L S Bt 1 R e
HERER,

xT H—FHWER
AR Sk S
i % e | i %
A BRI T 0T FR GRS 05 R B
Ingyfp Ingyfp Ingyfp Ingyfp Ingyfp Ingyfp
did | =0.0456(0.0303) |-0.0359(0.0465) |~0.0500"(0.0280) |-0.0462(0.0463) | ~0.1103"(0.0575) |-0.1247°(0.0672)
gov  |—0.0219€0.0226)|-0.0166(0.0273) | —0.0032(0.0036) [~0.0021(0.0063) | —0.0056(0.0054) | —0.0050(0.0086)
didxgov 0.02987(0.0122)| 0.0378"(0.0213) |0.0124™7(0.0041) |0.0176"(0.0077)| 0.0179"°(0.0082) | 0.0244”°(0.0109)
RN _ . _ s _ .
P 0.008 0.005 0.007

t. HR5/ET

AR ST v [ AR ol BT 23 WO, RGEH LR T BN R O ol S (8 4x TR A R



102 AR ZPN==F i 20264F 55 331

B, FF IR ANAZ A X — il BEAE AR 2 51 2 B BURT L Al A28 AR 2 S AR AT SR IE B 4% S AL o
FERIL: (1) ORI R T 7l 2 R A 7R, X —RRAE T e & | &0t
WA H1 /0 S G ATl A ol A B s Aol v B 8 2 (2) TEBUN JZ T, B (R 3 50l i
FUREH 7 ORAP R 58 W AN, 8 v b5 BORF BR800 B L, AR S5 T ol A <4 247 R e ol A
P 23 € 2 e 7, AT )3 i oMl 39 51 2% £, A2 7 3 F7 o AR Aol J2 TR, B O 38 5 5 i i ML A BE 2 £
AR BT PR B B, MW A N R ER GREETE 7 B, SE T AT 248 T Aol 2% 042 BE R AR 72 R AR
ARJZ T, PO 3 502 i i 7 BOR R IR B, sl 72 AR B E R A S T BE, DA T R £l
T R A B AL, J Ak 2k g 1Y . (3) falk 8 A2 77 A S B4 5T, R PR 2B 0T IE
5 BUR PRI 6 RS A RN B 2%, fa R 1 BUF BRI B RS Al 2% (45 20 R 4 b [
TR FTF UL B4 i, AR ZE LT BUR JE R

S5, SRR BEBR OR 2 KOG BRAR ], 2 7 5 A0 BRSPS 76 BE L Al £ 60 88T Wi B2 DL Bz
NS E IR P R IR UL, FE50 B A lb 2% 0 55 R K Jre i) i) BE P Bl RE . — U7 T, 22 9R AL L
i 5 ol B9 XS i 3550l o oK ol ¢ 4 3R A R MR IR AR AR B S AR RN N IR PR AF PR
F, PPRER G A A5 5Y 3085 B U 2 | 22 AL v O S5 BUR B A, ] BB 55 DX P Al
L3 AL BT B R SR THE BN N ML TT BURF IR RS A% A 2, FF R85 XA ol 2% 2 55 55 B A BELAR
B BN AT 32 BT — SR o], 4 3 B AT BRSO iy &> 42 i B0 R 1) 1o 5005 AH 25 B0 Bl A%
A T —Ji i, 5e ¥ BUF BRI 5 2 X2 5 BT I0 BAT 805 A T AL o il i TR
BB ARV G, A AR URR REA AL A BURF RS AL A7 30 B SO AR5 o 1, 24 2 X 2 AR
BRI, B 3hfih & B I FH Gl B8 O S5 s ALHL R, TE i 28 AR B — U Wi )37
—Aill S RE B R APEIE IR, SEBLBUR | ARl A2y AR =07 36 50 PR IR B

S5, PROREESOE IS AT B T R AP SR AR, L IR B L < RE LG, ok s 4
FERI ML), X — B Ao R B SR At TR B AR AR TR ) T BRI E 4  {H S T
Gy Mt — R, XA S AR T AR B AT B DR AR ) ST AR TR E A A, BURY
SE IV T TR R, B S — TI U1 B & S, TETT AR AR BEAR . 2R BT T R HLIX,
B SRR PSR T PR, Gl I BRAT B 2 (R BRI, 5] S R ) 4
FHY U EETE, [] 2 1 37 43 (A W B e % S AT L G L R FF SR HR BN AL, 2 R DR R 5% e
R BT & o FLUk, % B S5 Qe dille, — 5 T, WG B AR R, HIRAT MR A 23 )
PR, 53 2R B2 E Al B B 4 375 335 A P2 48 R A 52 IS R , 0 58 40 R S s ARl ik SR BRBR 77 | o8
i S5 R e, ) G PR B e R AR5 55— D T, SR PR S M A, o ) SR Al AR AR R
PRI I B A5 PN BRI R R P 6, LA PR At R SE I R 5 AR B k. 5 L]
B, 56 T AR E TS ATl B0 ioll, WL R O S Al B VT RE R AR A S B R4S
Y SR A ORI, DL Al T RE IR B AR AR, Ml Sh gk 0k e o B, BRI
Aol BRI 50 Ak H 23 6. 56 B 00 7R U, AT X AT ML bRAT s X T AR A Al 75 5 45 A Bh ot
20, 8 I % WUE BE SRR S BRI R AR L 4% (S TR AR

=, LABAR IR SO AL, HEsh # 7 BUR B IG BB S Al 2% (6 T b [ AR, 5835 36
R 3 25 S B BRI 35 B A B4 RS L ] o — D T, s o BT SR B £ IR B AH A Ak, 4 B ORI
o H) Il MR R AR S 7 BURT 5 Al ) 36 [R) R S5 AL, BIVBUR PRI TG B AT L H W BT
R BEERIE, ol A R 5B i N5, X <R g 1) < 1E
AEZE . Sy — T, i8I RE 1 558 X e 58 AL 4 30 bl [R5 3 T R Ak, ARFERR PR 505 ) 52
—WE R, AT R T DAL REE B 73 P 53 JE Pk, R4 (0 PP 2 iy 04 Aol P IR B35 6 A 350



%3 PR B B AT 4 T ol 2 8 4 B A R R 103

UK TR AL BR R DR B SR A, D0 S 0 A L Aol S o RTINS B A IR IR B AR T AIL I, BRF
SE A A A T R RIS 1), Al 23 R R R E bR S B AR, XU AR B, s Al
M LR 1) BB T, SEBLE B ik

FESE W

[1] 8N, 5K IRFS. BUNEUTFIR B 5 Gt 2 B3 A 7 B3R ——R B FLBR B85 IR 55 il s R (R AE ]
BRI, 2024, (12).

[2] BRI OREE B SCE A LS SR ]. | ARM AR F#4K, 2024, (2).

[31BRiF—, BRB R 55815 95 BUR LS &5 = i R R [J]. &80T 51,2018, (2).

[ 4] FEBKIE, SR5R PG, AT AT PR B P i 4 (R 5 S M R AR 9L ). Rk, 2024, (11).

[5]4EX4, FRUIHE . FDLAA 52 0 Al i) 4 €0, 40 B 3 A 77 38 9—J T Malmquist-Luenbergerf& $ fll PSM-
DIDISEIE /3 #r[J]. L5 R, 2019, (3).

[ 6] JOFFE, A, FREEALH 5 B 5 P b SR B 8 ——p B R RO M A SR 0], P E R iR,
2025, (1).

[ 7] 6hiER, PMGRIHK, 2= 5. PRI ) 28 B B O (R R HE 28
(FF)),2021, (1.

[8 1 fT¥ 2, RABHE. PRI B P B s 5 gt N J R [D]. 48wt 72, 2025, (5.

[9] 250, L. AT BUB 215 5t FIREE /- BURE 75 S HE RS 2% (¥ 3 20 F2[7]. B A 5F0T 93, 2023, (10).

[10] 2= A%, A7k SC. B85 8 B o i i 5 b 5 IO O S M (RE LA T M [0, HEE SRR 57, 2024, (9).

[11] 2558, B T0, B . T OB 05 Hh X85 PR 1 R VR BR G8UR It - 5E T R 2R I 7 B AR SE3e il T [J].
o EEORE, 2023, (12).

[12] PR, LB, BB AR Y2 5 BHAS 2 5 1 K 0—— T B R E 2 2R S T 68 X IR LAY I B SCE 1 72
[J]. M £ w58, 2024, (9).

[13] XYL, FLBA B, B TH. BRI 4kt A B3 AR = 2 ) )
AN B 53R, 2022, (3).

[14] B, $HRINL, B4RR. A B 17 IR 58 0 A il B AR I —— 2 S o A B W 5 75 R YR B AR VP A (D], 5 BT
#,2022, (5).

[15] B2, 8%, BPKUR. BUR RS BRI 5> 515 G 3—2 T2 DU T BRI U 28 B SR AT ).
ot SR 4235, 2023, (8).

[16] W RERE, 224, 1D 251N, BARREE IR/ B S bk e 5 [J]. W90 5 R R i 8, 2023, (4).

[17] ARG, 77 A, A 2 b o [ B 58 23 LA 1] LS S 7« 1) P AR ST L B R I B 5 R VP A D). o DR 2%
2014, (1).

(18] =iV, ZRERE, B 188, A S 5 sgum i 2 8 R AH
FARZ57,2022, (2).

[19] RABE, BRE, TYEPE. RBEAL R 2E Z) anAe] SeByays B i b [F1 19 25 BLig 5 & BER ], AELFBASL
FWEIT, 2024, (2).

[20] FMEE, ZHYR, BT . A8 Al s it 5 3k T 25 S5 e——k A B B A& KAIER[T]. 2557, 2019, (8) .

[21] PMBELE, SRR, ZREETE. T3 B IR BT 5 il i A b 5 B —k B “HESAUAE 5 BIOMAE B [0, %4
BAFHARZFWIIT, 2024, (1).

[22] EBE, skAF. BREE 0 B A T “BR ORI 50 BUR W 3k 7 2 0 S e e B szl [0, v BN 1 - R R 2008
2024, (8).

(23] £ 3K, BPEHT. A2 SCHA 7R 8 X 00T S 8 A T2 3 A P 28 I s I S5 LR 2 [J]. BRI 2 ORI 22K
220480, 2023, (9).

4] BEK, BUkiE, M85, 55 IR RIES S G4 B R AR 2R, 2025, (10).

[25] VF3LAL, IhNEw. T3 0Rh B R S ) 5 BE RV B S A0 20—k | P E BRHEORUAE 5 188 1 (K 48 BAIE 3 ).

K H BT R R G SCERE SR (1], 43

SRR LA BT T[],

T H A 2O AN 2 8] 2808 R 23 A (]



https://doi.org/10.19626/j.cnki.cn31-1163/f.2024.12.010
https://doi.org/10.19616/j.cnki.bmj.2019.03.003
https://doi.org/10.16538/j.cnki.jfe.20250315.301
https://doi.org/10.14116/j.nkes.2023.10.009
https://doi.org/10.16538/j.cnki.jfe.20240804.101
https://doi.org/10.3969/j.issn.1003-1952.2022.5.glpl202205025
https://doi.org/10.3969/j.issn.1003-1952.2022.5.glpl202205025
https://doi.org/10.3969/j.issn.1002-8102.2023.08.002
https://doi.org/10.19581/j.cnki.ciejournal.2014.01.003
https://doi.org/10.3969/j.issn.1002-980X.2022.02.005
https://doi.org/10.12062/cpre.20240513
https://doi.org/10.12062/cpre.20240513
https://doi.org/10.12062/cpre.20240513
https://doi.org/10.19559/j.cnki.12-1387.2023.09.006
https://doi.org/10.19559/j.cnki.12-1387.2023.09.006

104 AR ZPN==F i 20264F 55 331

BRZTFHORAE TR HE, 2023, (7).

[26] ZFEEL, M, R, PRETANH] BRI B Tk 2t 4 A P R A e
EHVPL, 2023, (10D

[27] K34, SRASEH. PRIR6 P 4 B ORI ROR FE B AL S R R R [T]. Z5FT AL, 2022, (8).

(28] SKELL, £k ik, K 2.t TUEE SR RE T IR Tl S (R R AP ()], it 5 AT AL, 2024,
(4.

(291 BAPH, Lk i, Xz, b B (R 55 Geib B—FE T IR A Ol SORROR A L HE U 2 3R HE[T]. &
I, 2021, (D).

[307 KB, XS, FRORAUAG 3 B S 5 AL s (BT [I]. BHA R, 2024, (10D,

[31] J 5, Xt XA EEIA B ) A5t K /K- SRR Th STk (T]. B2 5 BOR TR 7T, 2022, (8).

[32] Ambec S, Barla P. A theoretical foundation of the Porter hypothesis [J]. Economics Letters, 2002, 75(3):
355-360.

[33] Beck T, Levine R, Levkov A. Big bad banks? The winners and losers from bank deregulation in the United
States [J]. The Journal of Finance, 2010, 65(5): 1637-1667.

[34] Chung Y H, Fare R, Grosskopf S. Productivity and undesirable outputs: A directional distance function
approach [J]. Journal of Environmental Management, 1997, 51(3): 229-240.

[35] Dean T J, Brown R L. Pollution regulation as a barrier to new firm entry: Initial evidence and implications for
future research [J]. Academy of Management Journal, 1995, 38(1): 288-303.

[36] Gray W B, Shadbegian R J. The environmental performance of polluting plants: A spatial analysis [J]. Journal
of Regional Science, 2007, 47(1): 63-84.

[37]Jiang Y F, Wang H Y, Liu Z K. The impact of the free trade zone on green total factor productivity: Evidence
from the Shanghai pilot free trade zone [J]. Energy Policy, 2021, 148: 112000.

[38]1Li N, Chen J P, Tsai I C, et al. Potential impacts of electric vehicles on air quality in Taiwan[J]. Science of the
Total Environment, 2016, 566-567: 919-928.

[39] Millimet D L. Environmental federalism: A survey of the empirical literature [J]. Case Western Reserve Law
Review, 2014, 64(4): 1669—1757.

[40] Oates W E, Schwab R M. Economic competition among jurisdictions: Efficiency enhancing or distortion
inducing? [J]. Journal of Public Economics, 1988, 35(3): 333-354.

[41] Ostrom E. Governing the commons: The evolution of institutions for collective action[M]. Cambridge:

7 U AME IS GHTRMELT].

Cambridge University Press, 1990.

[42] Porter M E, van der Linde C. Toward a new conception of the environment-competitiveness relationship [J].
Journal of Economic Perspectives, 1995, 9(4): 97-118.

[431Tan J, Liu T Y, Xu H. The environmental and economic consequences of environmental centralization:
Evidence from China’s environmental vertical management reform [J]. China Economic Review, 2024, 84:
102127.

[44] Williamson O E. The new institutional economics: Taking stock, looking ahead [J]. Journal of Economic
Literature, 2000, 38(3): 595-613.

[451Yan Z M, Yu Y, Du K R, et al. How does environmental regulation promote green technology innovation?
Evidence from China’s total emission control policy [J]. Ecological Economics, 2024, 219: 108137.

[46]Yu L C, Liu D H, Liu Q, et al. De-localization of environmental governance and corporate innovation
structure: Evidence from a quasi-natural experiment in China [J]. Research in International Business and
Finance, 2025, 73: 102608.

[47]Zhu J P, Qu Y, Zhao X M. Environmental centralization and corporate sustainable development: Evidence
from China [J]. Energy Economics, 2025, 152: 108996.


https://doi.org/10.3969/j.issn.1004-4833.2024.04.011
https://doi.org/10.13653/j.cnki.jqte.2022.08.004
https://doi.org/10.1016/S0165-1765(02)00005-8
https://doi.org/10.1111/j.1540-6261.2010.01589.x
https://doi.org/10.1006/jema.1997.0146
https://doi.org/10.2307/256737
https://doi.org/10.1111/j.1467-9787.2007.00500.x
https://doi.org/10.1111/j.1467-9787.2007.00500.x
https://doi.org/10.1016/j.enpol.2020.112000
https://doi.org/10.2139/ssrn.2372540
https://doi.org/10.2139/ssrn.2372540
https://doi.org/10.1016/0047-2727(88)90036-9
https://doi.org/10.1257/jep.9.4.97
https://doi.org/10.1016/j.chieco.2024.102127
https://doi.org/10.1257/jel.38.3.595
https://doi.org/10.1257/jel.38.3.595
https://doi.org/10.1016/j.ecolecon.2024.108137
https://doi.org/10.1016/j.ribaf.2024.102608
https://doi.org/10.1016/j.ribaf.2024.102608
https://doi.org/10.1016/j.eneco.2025.108996

%3 PR B B AT i T Al 2 6 4 SR AR R R 105

How does the Environmental Vertical Management
Reform Enhance Corporate Green TFP?

Fan Xiaomin, Liu Zhonggiang

(School of Economics, Anhui University of Finance and Economics, Anhui Bengbu 233030, China )

Summary: The environmental vertical management reform (EVMR) as a pivotal institutional
innovation in China’s environmental governance system, has established a breakthrough for
fostering endogenous momentum in corporate green transformation by restructuring
intergovernmental power-responsibility relationships and incentive mechanisms in environmental
governance. This paper constructs a staggered DID model and systematically investigates the
impact and mechanisms of EVMR on corporate green TFP using data from China’s A-share
listed manufacturing companies from 2008 to 2023. The findings suggest that EVMR significantly
enhances corporate green TFP. Mechanism testing indicates that, at the government level, by
breaking local protectionism and strengthening regulatory authority, EVMR increases local
governments’ willingness to govern the environment, forcing enterprises to respond with green
production through “hard constraints” of environmental regulations and thus stimulating their
motivation for green production. At the firm level, stringent regulations driven by the reform
encourage enterprises to optimize resource allocation and increase R&D and environmental
protection investment, thereby effectively raising their green TFP. At the public level, the reform
increases local governments’ willingness to govern the environment and raises public attention to
environmental governance, forming a binding and supervisory mechanism that compels enterprises
to pursue green transformation. Accordingly, EVMR eftectively promotes the establishment of
a multi-agent collaborative governance path involving “government-enterprise-public” to enhance
corporate green TFP. Heterogeneity analysis indicates that the policy eftect varies depending on
enterprises’ external environments and internal attributes, with a more pronounced impact
observed in enterprises with a higher level of marketization and lower economic growth pressure,
enterprises in key pollution-intensive industries, state-owned enterprises, and county-level
enterprises. Furthermore, this positive effect is more significant in the context of higher corporate
green TFP, demonstrating a synergistic interaction effect between institutional innovation and
corporate green transformation. This paper provides critical decision-making insights for building
a long-term mechanism for environmental governance, stimulating the endogenous driving force
of corporate green transformation, and advancing the modernization of environmental governance
capabilities.

Key words: environmental vertical management reform; corporate green TFP;

“government-enterprise-public”’ multi-agent governance
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