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PR PRAFAE o I = SR A A [R] 24 82 SR 2 A 9 45 2Rk B, 45 A PR BB 19 A T 2 i 7
5% 9 MK R 2 . X R WAE 5 B AR R bR 22 1R A, BT 4 e AT AR ar

® 1 SMMERTSRERM R BT

At (1) (2) (3) (4) (5) (6)
ReformxIndus | 0.06817(0.0211) | 0.06277°(0.0211) | 0.0617"(0.0211) | 0.0617"(0.0258) | 0.06177'(0.0247) | 0.0617"(0.0219)
R 0.554277(0.0114) | 0.18947(0.0759) | 0.18657(0.0747) | 0.1865(0.1457) | 0.1865(0.1555) | 0.18657(0.0751)
AP REBRL AR Az i il ] i ARz
BURHREF A fE A gz i) ] ] i)
I 7 28U ] il il ] ] il
AU =AATAE <A iAok ATk AT AR
WERIE 204 367 204 367 204 367 204 367 204 367 204 367
R 0.881 0.883 0.883 0.883 0.883 0.883

TR AR 10%. 5% 11 Yoy W E VAT, BT A A 1 dalk AR LA B R —AE O SR — AL ATl — AR
PSR ] 5 280 o [ 4 ) 17 e ) R SATUR Al BT o LAB (3) RS, T K]

@ LA P E BRI SR T AR5 2005), BRREHEMIAT SR ECH 0.9 FEIR N 0.9714, B9l 1.4571. N 1.4286 FIRIRS N 12.413 Wifg o7
JiKe BTG Y A AR IR SR A, R B B A 04T M 1 A AT IG5
@ FRTFR0R, WLAS B0 AR 3 AR B AR Tk Bi it 45 RO E R R, VE LA S0 TAE S SCRAS
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(=) Al T 3R 2 V04 1 28LS J7 1 i s Al 145 2R o Al 2 R 3R DT (0 205 40 1 i
Jei s SIS AL Ak A AT RUBUR R T 0.18%, [RIAF LM it fn F g3t i35 K F i AL,
WL TR, #E— 2P, AR ES (1) B F] )R YR T 52 BR Tl ™ B Tl B I I #E
et A BB IR AR A A P AR S A A TH45 2R o TR A Al 1145 2R 3R W s ol 34 (8 B0 A AU 32 B 1K
1% FEIEINZY 0.29% Tl SZPR7= i, FEAR LY 0.19% REJR S AE, IR BEAE AE TR EE T 0.58%.

®2 SMMERTSRERM R AT

it () | B 3)
5B B BT
Bl Ar Ln(Output) Ln(Coal) EE
VAT ~0.2945"7(0.0958) 0.1890°(0.1113) —0.5832"7(0.2011)
BB BT
Wi R it VAT VAT VAT
Reform*Indus —0.18287(0.0515) -0.1828"(0.0515) —0.18287(0.0515)
PURITT(ER 204 367 204 367 204 367
R 0.789 0.854 0.901
S —Br B F{E 18.8742 18.8742 18.8742
LMt (P-value) 25.542977(0.0000) 19.2590°7(0.0000) 17.626177(0.0000)

(=) AT ARG I DL N BE TR RCR S bR 5
AT AR TG . T K50 X — B AT R B A, A SO 28 Li %£(2016) Fl Wang(2013) 9 i
e, 8 FH SR E 28 240 56 S A7 88 SV BR S 75 ST 1Y [) sy 5 B 458 g P il A B0 2 1 Bl 25388000

o
Y, = Zﬁ,Reform, X Indus; X dum, + /lZX,-, +trend,; + @+, + Ao + Y i + Ooj + Moo + Ei (16D

I=-5%

R, IR LRSS E R SR S AR, BUE S A -5.-4.-3.-2.-1.0.1.2.3. 4, P i fH
FORUCHT, IEE R BOE S Hoh, 1= O 2871 (14 2 34 (5 Bl 45 #4 PR DB 4 47 (LA £, 1 < O 3%
(BB SO R 14 Y R P01 AR, 1> O B4 (BB RO U5 28 1 AR M8 0 1 = —5 3R /R 1 (i B i 4 5
SAEMZHTY; =4 FoRMEBCE G5 4 4 2 )5 o HAZE B0 AEBUE 520 (13) Rl [ .
ARG LA BE (BB SO T S AR AT RIAT 1 ARy SR HEA T A 1T,

2 3501 FG(2) 44l T AT RS AN S ZS RO A 50 45 L o K 50 445 T 3% I iy S48 #g D o
WCH AR T Aol BE VR SR I 518 IR A S S AT 4L i) 22 S i &5 5 o IF HL, S (B 45 M M i s 1 2R
44 T 4 5 R R, 1 B 45 4 T el ol S 3 A . BE VR AR B2 TH 1) R B 40 2 K I A7
FERY

2 AR IR AR . O T HESR A BEAE TR A R vk, 1 2, B A [ T b Tl
(B %45 Tl 38 I, 7 T HT A B SCR (EET) . Hok, Bl br e e se i 8 vk, — 5 T, 1
E TS A A TR AT A5 2R 0 S AR, BT AR A W R P B AR 0 R Ml A i R A A
W RERBCR (EE2) o 55— 7 T, B0 THEE T A Ak A BORHEE A T 58 R 800 S5, AT TE SR Ak T
FE BB AR A5 R Tl 7 8 F B R A BE VR SSOR (EE3) o HeJm, 2% BREI AR TR (2019),

O dt T il A B ZOBLR B AR T 23 B0, TR T K B A AR 4 SRR S 0L (K 45 SRR LA 100
@ W T Z BN RGBSR AU, SRR 1B S AR SRS AL IR, TS E AL BT 5 4R S BARTARr ISR AR R o
R, ASCR B E RIS 5 4 R AT SE N — MR,
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Aok P i oMb B AR A 3 9% 7 A 119 Tl (LA X ROk o Ak BE SR (EE4) . 3 3 311(3) 251 (6)
T2 SRR W], 7225 IERE IRSCR TR 7 5, A SO s ie AR i

®3 HITEBMEBREFRLERERERE

A (1)EE (2)EE (3)EE1 (4)EE2 (5)EE3 (6)EE4
Reform xIndus 0.09457"(0.0224) | 0.0628"(0.0210) | 0.0602"7(0.0211) | 0.07381"(0.0150)
Pre-5" —0.0508(0.0986) | —0.0867(0.1829)
Pre-4 0.0898(0.0983) | 0.0516(0.2286)
Pre-3 0.0521(0.0775) | 0.0109(0.0438)
Pre-2 0.0251(0.0773) | —0.0169(0.0397)
Pre-1 0.0471(0.0774)
Current 0.1090(0.0777) | 0.0685(0.0423)
Psotl 0.15647(0.0779) | 0.11357(0.0417)
Psot2 0.262777°(0.0779) | 0.22017(0.0390)
Psot3 0.1363°(0.0778) | 0.09297(0.0417)
Psot4” 0.1489°(0.0788) | 0.1085(0.0415)
HAROR 0.21237(0.0923) | 0.21427°(0.0441) | 0.5109"7(0.0540) | 0.37837"(0.0746) | 0.1 240(0.0 763) | —0.1596""(0.0362)
WL {E 204 367 204 367 204 367 195 867 204 367 193 594
R 0.875 0.875 0.810 0.881 0.883 0.874
(M) RS, Wik st R B
BEHLEYSSI, 2% Li % (2016), R ZRAK &
5, BV b BE ML TS A 52 ) 1 (8B SO 52 R
M, 5 2 15 5 4 5 B 32 U 0 s .
b 38 ) B A — B FRE A S (13) AT
flittIf B X — 7 500 Y. 181 2 R T
LRRR I 45 2R o BE T FEALREAS AN 1115 31 o
Y 2R B0 A AE 0 BT, I L3 o e T 0 Ak 3 0015 ~0.005 0.005 0.015
it RH

1) 2 %0(0.0617) 57 F 500 WA 119 F 55
A (B RAE N 0.0102) Z b, 13X 3% W 14 (B 4%
P O B Tl BE VR0 1) 445 SR IR AN 2 el R 1) BREIL R 2R RAS l UL PR 2 S 80

(CH) AR PEAG 50 . Vo0 T ORIESS S LA AR b, SCoe AT T 40 I R fa MEAG 50 1 HEBR
B BUR 5 2 4 R AL 2% SO 9 525 3. PSM-DDD At i1 HEBR T R00; 52 0 FHE R A
WTO SR o 656 45 SRR R B, SCT A 60 [l )9 285 SR A e i

() WL ARG B0 o B 50, 2 4 TR 1 1 (8B i o i A ke 10 R 00 50 LA R X ol il 8 R 45 ¢
S EE R, 2% 4 51 (DI A Z5 SRR, B E LSS A M UBE R T T Al i [ 5 B3 = Fe e %, 510 (2)
B (3) 45 S 2 W], 38 fELAE 45 R P DBl B AE 8 48 i 4l 13 BT S i s 008 510 (4) (310 (5) Fngil
(6) I LSRRI, S A PRI B AR 1 Al Rl B 29 o, X — 259 7R (1 SA4 48 B ALE S R ik
BB BB HE AR R e M o B () A B 4 SR R I, S8 (R 454 1 D A 2 I 1 Al 3

B2 REFIKE

O BRTRIE ASOFAIR SRR IR K T S LR, VAR TAERSCRRA .
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%5 H (D) W25 R R, S5 BRI T Al WF R B A

x4 HFRE: BRAESRERR

AR (1)Gtratio (2) Wfacil (3)Afacil (4)84 (5)Interest (6)Rece (7)CJHHI
0.0554"" 0.0186™ 0.0670™" —-0.0237" —-0.0032"" -0.3581"" -0.0078™"
ReformxIndus
(0.0071) (0.0081) (0.0230) (0.0014) (0.0009) (0.1004) (0.0015)
. -0.8255™ 0.3201" 0.1730" -0.2990" -0.0263"" 43273 0.2857"
fig el
(0.0267) (0.0096) (0.0707) (0.0045) (0.0149) (0.3510) (0.0046)
NME 204 367 204 367 204 367 204 367 204 367 204 367 204 367
R 0.793 0.811 0.827 0.829 0.710 0.581 0.837
=5 HHRE: ZERBANEHSHAYRK
A (1)Rdin (2)Wgshare (3)Indushare (4)Caplab (5)Patent (6)Apatent
0.0005™ -0.0064" 0.0041° 0.1323™ 1.0056™" 0.0426™
Reform xIndus
(0.0001) (0.0012) (0.0012) (0.0317) (0.2455) (0.0093)
-0.0049™" 0.2242"" 0.1222" —11.4309™ —1.8542" -0.1504""
HHOT
(0.0002) (0.0037) (0.0038) (0.1169) (0.2951) (0.0112)
FURIEES 88317 87 807 87 807 204 367 204 367 204 367
R 0.532 0.957 0.680 0.851 0.740 0.626

OO, 3 — 20 25 B8 S AR P D0 B il 280 1 X6 Al v ] 458 A B

S 7A
)2

M, 23 5 51 (2)FF(3)

IR Al T 45 2R R WY, 14 (BB 25 40 P DL 0 35 b 3 AIR 1 BB AR O I S, B 1 v Al 45 A Hp 2R
PEVERR S5 BRI, SE BT R AT S R 2 R UE. R, 3% 5 5 (4) QL aiE W] T 48 (B0 2540 1 sl
B AR T T 4olk BEA 57 3l Le (Capdens) o AET AR L, BT 7 i)™ {6 T 85 45 )7 (B BT
77 i L (Newp) R Al BB 9 WUR o 3R 5 5 =50 F1 38 6 B =41 43 E T M 1] % R 3
(Patent) . N¥3 G F B (Apatent) 2% 0% F HiE (Gpatent) . NI L5 L F B3 (Agpatent) R ™
ity LU H (Newp) "4 S DR AR 5 R A T8 SR, 13 48 2R 34 3R W) 46 K ek D B 41 3 17 Al BT A A %

7 AR, B 3 AHIE

®6 HBRL: AN 5% ~HREFH

(1 (2) (3) (4) (5) (6) (7)
Tt
Gpatent Agpatent Newp Tfp_op Tfp_Ip Labratio Ppcoal
0.0379" 0.0095™" 0.9107" 0.0204" 0.0205™ 0.6233™" —-0.0253"
Reform xIndus
(0.0160) (0.0013) (0.5025) (0.0090) (0.0 090) (0.0406) (0.0119)
-0.1323™ -0.0438"" —14.5693"" 3.1845™ 3.1856™" -3.3339™" 0.2813™
HHOR
(0.0192) (0.0041) (1.5724) (0.0396) (0.0396) (0.1515) (0.0456)
FURITEES 204 367 204 367 177 312 164 298 1642 98 204 367 193 594
R 0.583 0.463 0.498 0.867 0.867 0.834 0.889

IR Je , ANHR I 25 S G (A B A M P B 2 7 1 1o B S B A S RO AR R A T T Al A=
PERCR AR T RERIH 2 K 6 MBI (4) BIHN (7R 16 OP ki B 22 K A 7= R (Tfp_op) Ml

O FEAR LRI FOREAR X 8] P AR 2 TR BN 2005-2007 =4E504E -
@ VAN E AR B ARSS B R SS AE FARSS h N A 2005-2007 4R 5 .
@ Tl A Ml B 22 Tl P P B 2004 S5
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LP IR B AR b A R AR 72 R (Tfp_lp), VL KAl 57 3 2R 7 58 (Labratio) RV Tl ™ (LA 5
THAE (Ppcoal) B THE5 2R o 25 SRR, A ALH AR D F0 2 BB AU A B BE A8 19 {1 R I fi
FH, I RE 8 8 A 412 TH Al 59 A 7 R T4 TH ol 7 H

() 5Bk

VXIS T o3 Mo —J7 1T, AR SCRERE AR 70 2K 58 (East) M P8 M IX (Mwes) 154~ 58 53 %5
S8 N8 (EBE A0 PR BB 80 Y DX M o 36 7 81 (1) RN 8 (2) TR A A T4 SR R 1, B8 (EBE 45 4
PRI E IR PE T T 2 S D4 S Aol ) BE PR AR, (R AR AR MV AR T 2 . Al BEAY RN AE T
SRIE(EBLAS F MR B ok 1 BUR DL 0 S 32 T 1 A DXl B9 RE AR 3R, (LS v 7 3 X A
b ARG AR il B R T R B2 R L5 AR AR 22 0K, S EURR IR AR Y 5 TH AR XA BR

F7 FRMESH: XTI SR

(1 (2) (3) (4) (5) (6) (7 (8)
il
East Mwest Resdep Nresdep Hco, Lco, Clean Nclean
0.1723™ 0.0547" —0.0299 0.0948™ 0.0745™" 0.0301 0.0388" 0.0968™
Reform xIndus
(0.0336) (0.0245) (0.0348) (0.0258) (0.0263) (0.0324) (0.0227) (0.0370)
0.5149™ 0.1218 —-0.4364™" 0.4055™" 0.7960" —-0.3268 —-0.2342"" 1.1985™
I
(0.1566) (0.0829) (0.1012) (0.0957) (0.0862) (0.0510) (0.0482) (0.1248)
XL {E 43 650 155 383 52767 151 592 85 359 117 698 52 833 150 556
R 0.920 0.891 0.883 0.800 0.858 0.863 0.872 0.838

Iy — 77 T, A SCHR AR [ 55 e i A 9 L 55 5 O T 0 a6 R 4 T ) R B s T R DL )
BRI 20 o, 5 A K13 A % YRR 58 R T (Resdep ) FITAIE % YRS 38 B3k 11T (Nresdep) 43 9 HEAT Al
TF, 2 7 193 (3) FH (4) T4 A AT 128 2R 2 W, 78 5% J50AK 38y 2 0TI 45 4 1A Dl ot Y50 AT 2 B TR 0%
P& TFERUN, T 4546 P ol 38 T8 A I 1 T A Aty o 2R 3k T Ml Y R IR AR AR B T I AR T BERAY U
IR A Ml 32 R T > HiL A e 2 28 5 Je R 7 M 45 v i BT, 3 48 Ml IXC 1 £l T i A= 77 i e R Y
B LR T [ TR AR A A B WSO S T T S A T R S A T B BB R I, Rk, S A
ol ot AR X & 2 L BR R AN o

247 5 B A3 A o AEAT ML S BT A A3 A I, B A, S5 NI R S D 464 (2021) R 43
AT 43y i A Tl (Heo,) FURER AT (Leo,) o FoIR, 75 FE AR5 (2016) X517 Ml 15 Je A B2 1 40
O3, BEREARAT MR 53 S5 35 A2 72 AT Mk (Clean) FARE 1 A2 7247 Mk (Nelean) . 36 7 fieJa U5 B A
SRR, BEEBLGE A PR DR T Z 4R T TS AT ML BB IR RSO . R JE, 275 kI R BH 37 55 (2020)
FASGE, B EA ATME Ja 43k 55 3h 11 8% 4R Y (Labor) 58 A B SE R (Cap) FIE AR B 4E R (Tech) =285k
FRBLFBAE RN 22 M. 3R 8 T =8 A 1Y 45 3R I (B 45 R R DB O AR T T A
AR B REIR AR . AR AT 5 75 Je A7l BB AR O, 75 Y HEORRAE 5 AR 7 7
F) R R AR G, 15 G AT M 8 TR L — i 22 Sy 5 G 35 A 1 B ) 0 o, A B (R BE B R B R AR
AR A A0 BR80T 47 & 4575 BRI HE A R0 o TR Vit A 77 A7l 5 TR 2% AR A4l 1) D b st
22 MR B R e 1 T, I LS 24T M 9 A ol AR B R IKF- 85 e, A6 A RE IR IS FE RIS
JeHRRcE b

3k S AT . S, AR 4 S B RUEAR (Gyjo) S AR (Syfirm) Lh AR
WM 5 (Other) . 3¢ 8 931 (4) 2151 (6) T4 1 Aiti 1145 5 22 W AT WG 28 £ Ml 338 {6 B8 85 1) P i 3 38 e 4
T HAR T AR BE IR AR A AR AE T, (B R U IR S RSP R ZE Al th A B ke, mTRE Y SR A
TET: A5 | HESM R A W5 Al B, 1 O 25T 1 K AR (R0 ok 5 i A0 BB, S B0 (H
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O AL 1) R SRE AR AR X o T R A il A i B 24 O AT L RGR BARR _EARXETFAS ACR
TENARMATPE S, P S B SOy 25

*x8 REMSHITLMENLR RN

. (1) (2) (3) (4) (5) (6) (7) (8)
25
- Tech Cap Labor Gyjt Syfirm Other Large Nlarge
0.0547 0.1200™" 0.0335 0.0976™" 0.0706™" 0.0278 0.0156 0.08217"
Reform xIndus
(0.0354) (0.0421) (0.0311) (0.0417) (0.0275) (0.0531) (0.0424) (0.0234)
) 0.8328"" -0.5623™" 0.28317" —0.4581" -0.3073™" -0.2583 0.0251 -0.0093
fig et
(0.1235) (0.0845) (0.1051) (0.2100) (0.1075) (0.3861) (0.3130) (0.0855)
LI 59 452 79 267 56711 39726 104 021 20374 41 740 158 840
R 0.866 0.875 0.818 0.906 0.894 0.868 0.882 0.887

Uk, 18 B8 AL BT Ml —AF 003 1) R L 0K B AR 3 23 D KA ARl (Large) Fl b /N AR Al
(Nlarge) #7544\ IR S Bt o 3 8 1931 (7) FN81 (8) T4 A ki 125 SR e WY, 1 (B 445 440 P i 3L
W25 TE T /N L B BESCR . —J7 T, R Al Y Bl B8 20 AL/, 1817 B8 7 LA R pL e e &
V1R W K 2 B BE 50, A 8 R P ok r DR Al X 0 T 7 11 ) S R X A/ xfE DA A 45
P DB ) RO, o 3 — T T, DR Al B B RO B BRI 3 B, 5 EE A 5 TR0 L A %
AR I, AR VRSB 2242 T 1 /IR Aol 1) BE PR AR

FEIR BRI

BB B e B HE I Se ik e B R 5 g ST 55T, I B SR ey i B A DR HE 5 RS K 3 T
14 i Jo R A 25 4 T TGS Y — A T BB SR R Tk, AR SCRI T 2004 4R AR AR e AT
A B 3G (ECBE PR A 77 2R A A i B 2R ) 25 A P B BCSRE, (o H] 1998—2008 AF fR Aol J= 1T 75 % |
BT AN 55 48 bm Kb, 1 Bl = 3 22 50 J7 ¥5 25 S A R P B X T IRO0L A ol RE IR AR I S o BF 5T
KB (DS PEIBE LR (E BB R T B R 2 fe T 1T Al BB TR AR s (2) Al THAY 45 SR R 1]
il 38 B8 AT 28O R B AR 1%, Al RE TSR R T 0.58%; (3) WLl 73 Hr 2 T, 484 (0 B3 i 2l i
R R Aol A5 B RSB T o B AT, S T A lb BOR D R AR AR T, R T Al AR R
R (4) 5B A K G E DL 252 TH TR IX AR BT w5 Aol RE
Ml A /N U Aol Y RE DK R

ARSCHIBETE RES R M LU = fUBURJE 7R < 55—, AS SCHIFFE 45 SR 3R W08 R0 B0 405 4 1 A g
FRTH M B RE PR AR o AR R B 1K A0 H B 4R TR DB — H RO R A T
PRI A RCTBe o SR, BUAT WIFFE R WA vp [ 64 e MBI BEOC 2R T, DB 2 38 i 3tb 777 BURF I
BT 7, AR PR il o AR SO e BR, A5 R 1 1) DL I 9% BE A8 IR IR b Al A0 RE VRS, E 9K
7 R T B T ol REDRRCR o DRI, i — R Dl A o Bl R RS R O RIOBURR 249 R H 4 Wi 3% 1 B
SEHER, LU R S PR B AT A Y REBHE R A T

5 ST AL A3 BT 0 25 SR R T, 45 R DB KT i I 8 TR A 1 4 T AIOR BRI T ]
BEAFE AL B 385 b 5 AR 551 1) B8 3R B A 45 K 000 A AR RN o 2% R B 7 A T B % 9%
I, A S5 R PRI B 5 2 3 BB Oy AT A LA & o — T T, 7 B A R AR S A
B BE G, X AT B T R AR Al AR, B S R g o 53— D T, A TN [RAT L S R ) Aol
il 5 22 S AL BB B, i LA B0 A IR0 55 O U5 1S Al 3 Se i BIL A B A Y I 2K, T
Ao H BB QS BLRE IR BB T o [, F5 8 A 1 REDRHERIT A i # _LuiB 1R Y
PRSI, 51T Al £ 5% 170 55 REWBlHE A i 5 AR T 1 5 70
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= SRR AT I A R R W, S PR DB R BT 2 M 4R T SR AR AT L RS ATl
FE Al T /NI Al A RE SR, X0 T 15 e Ao lb A0 BE Al ok B 2. — D5 i, 15 4%
Al B Al A S T B HER 1 R, 4R T RE TR BE A A AR AR AL A SR FE, BRI TS
R . 53— 5T, X 2 Al AR 437 5l 28 B 48RRI 8 S0l 14 T 1 g o, SR P BB RE A8 T 4
SRR K PR IR R RE AR Y R T R R . 2004 A T IR HEAT 1 3G (BB 45 ) 1 e O v [
P ] 4 v AR B O, Bk R G PP A X — B B BE RSN, AR IR B BE DA A A e
A B PR S B AR ELT R A OB E s P () A SR AL TR B R R R, X
T Bk @R AR A b [E AU A R B B B

R EAEMZ KX FARAANFHF AL TAE (CXIJ-2022-419) Fe ) F X F 2 FFRIJEFHTAFTRHE
AA F N ZF B EM LR K MR (NKIJXYHKT2022-006) ¢ % 3, B A L RS F R+ R H8R b8 E

e aE e
CLIARME, TRk, R, 45 WA EBERE AU sl 57 ISE M 1Y) CGE BT [T]. L AITST, 2010, (9): 29—42.
204N, BRav O, o Bl RRIR A P03 S B0 s R 3R BB % ST, i Tl 22 3%, 2019, (12): 78—95.
(3150, BHSL . A= 7P IR 35 Ml B 3R Anfu] 52 0 i ol 548 T+ 0 ——— AR IR A T 5 BB RR Y A 1 K B I 2R A A
AT, R, 2020, (2): 72—-94.
(415 R S BIHLI AR 7301 5 IR E ). R &7, 2016, (5): 54-77.
[SIREsEtm, BRUAK, XAIE . SERBLALRL AN 3504 5 PEIREC B CR[T]. MZHSE, 2019, (2): 4-16.
(6T, XM, v A L FAT R RRAE RS2 DL ROk B AATHTEUR 152 [J]. £3589, 2020, (3): 83—99.
(7IRRAFIE, AL TE8E. PR D E RE VIR (925 1k —NEEG MM RAESRT]. THA40F, 2014, (4): 69—87.
[BIMRAFISR, ST, AERBEVRAR AIE AR S s —— 3 T BB AT R SDA 40 5 SSUEDFSE[T]. L0525 (F 1)),
2020, (2): 663—684.
[9TXIAT, AT BEBOMURN S Al BIRT —— T HEBUR T Y “ HE B SR SEER” [J]. & 3HRFSY, 2019, (9): 43—49.
CLOTX T, BEFESS, sk, BLMSCRIsE5 Al s 11 B P R IME R[], B AR 4855, 2020, (9): 99—117.
()B4, &, W0, B ERL 4 R BB Al i 5 1w K H 2008—2009 4= 4 [E B IS A A0 28 SR 3 (7).
WA 25355, 2014, (6): 14—24.
(125, FBRAL. S B AU T AR AN 2[T]. Bl2E2400F5%, 2018, (10): 1848—1856.
(131ZR0EAE, JrWI A, 2805, HE BTN AT R RS 2 e DAZRAL X R Bil[T]. A FRLHEL, 2009, (5): 17-24,35.
(14THR I, Yw 20, AAATH. ZoTF Lt IR RE S (BRI 5 i RIS 2 R JR —— i T AR OAR T 0 23 i) i AL
MRS 200 22 0], A HLH TR, 2022, (2): 46—69.
CISTHR T 22, BRTT, k. Bt e 75 B i b Rl & 02
70—82.
(16T N, IR, MRACTSR. FE AR AL Il SR X v [l R R SR B 2w [0]. 2835 F9E, 2021, (2): 157—173.
(L718PY, B it BEMEBI DO 5 1 O 7= S i BT[], WE4ERF5E, 2020, (6): 79-93.
(181ES Y, KR FY, Tk, BOHU 54k i e e Ji (1], AR 25, 2021, (7): 104131,
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Can Tax Incentives Improve Enterprise Energy Efficiency?
Empirical Evidence Based on a Quasi-natural Experiment of
VAT Structural Reform

Sun Pengbol, Ge Limingz’ }

(1. School of Economics, Nankai University, Tianjin 300071, China; 2. School of Urban and Regional Sciences,
Shanghai University of Finance and Economics, Shanghai 200433, China; 3. Lee Kuan Yew School of Public Policy,
National University of Singapore, Singapore 259772, Singapore)

Summary: Under the realistic background of increasing downward pressure on domestic economy and
tightening constraints on the “dual carbon” goal, taking effective measures to boost social and economic de-
velopment and promote the transformation of the tax system is of great significance for realizing the Chinese
path to modernization. Then, it has become an important practical issue whether to develop a sustainable de-
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velopment path that considers both economic growth and pollution reduction through a well-designed system
of tax reduction.

This paper focuses on the structural tax reduction policy of VAT reform from production to consumption
since 2004. Using the data of pollution, innovation and finance at the micro-enterprise level from 1998 to
2008, this paper examines the impact and mechanism of structural tax reduction on the energy efficiency of
micro-enterprises by using the DDD method. The result shows that structural tax reduction and the reduction
of VAT rate improve enterprise energy efficiency, which holds across a series of robustness tests. The elastic
estimation shows that enterprise energy efficiency will increase by 0.58% when the effective VAT rate de-
creases by 1%. The mechanism analysis shows that VAT reform achieves the structural effect of factor inputs
and the technical effect by promoting investment transformation, thereby improving enterprise production effi-
ciency and then improving enterprise energy efficiency. The heterogeneity analysis shows that VAT reform
improves the enterprise energy efficiency of eastern regions, non-resource-based cities, highly-polluting indus-
tries, state-owned and collective enterprises, and small and medium-sized enterprises.

The marginal contributions of this paper are as follows: First, it is an earlier document focusing on the re-
lationship between tax incentives and carbon emissions, which makes up for the lack of scientific evaluation of
the relationship between tax and fee reduction and carbon emission reduction in the existing literature. Second,
it constructs a theoretical model of the impact of structural tax reduction policies on enterprise energy effi-
ciency from a new perspective of the impact of tax incentives on intermediate investment structure, which en-
riches the theoretical research on tax reform and environmental governance. Third, it uses enterprise pollution
data and the DDD method of the frontier of environmental economics to more accurately identify the impact of
tax reform on enterprise energy efficiency and its mechanism, so as to provide academic interpretation and
policy recommendations for realizing China’s environmental governance through non-environmental tax re-
form.

Key words: tax incentive; intermediate input upgrading; enterprise energy efficiency; DDD method
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or added value of teachers, while this paper investigates the impact of teachers on children from the perspect-
ive of behavior. Second, based on the existing literature, this paper uses a variety of methods to overcome the
endogeneity caused by omitted variables and reverse causality and obtain the causal effect of teachers’ behavi-
ors on children’s non-cognitive ability. After re-estimating with instrumental variables constructed by whether
teachers’ gender and children’s gender are the same, we confirm that the impact of teacher’s gender on chil-
dren’s non-cognitive ability in previous studies is generated through teachers’ higher supportive behaviors for
children of the same sex.

This paper provides policy implications for cultivating children’s human capital and improving the non-
cognitive ability of disadvantaged children from the perspective of school, and also provides some inspiration
for family education. Therefore, education policy-makers and managers should pay attention to improving
teachers’ supportive behaviors, so as to promote the healthy growth of children, provide inexhaustible power
for the sustainable development of China, and accelerate the construction of a talent-powerful nation.

Key words: non-cognitive skills; teachers’ support; disadvantaged children
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