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cost ERIASY %N BV A R B
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of AV B K SR A A DL R A e
23 HEEME
AR SR O [ R RN [ AR R AT Al T, WA IRA SCHEH I SO L 1, A3 DA A
inv, = p,fd,, + P,control, + o, + A, +u, (4.

FE_ BB 1 oh, inv AARA K OB E: AR SOHEREH K, fd RRACHIZ O
fREAS B PREERNHISESE, control I E, i FR ML E RN, A F2m I T8 ] 1€ S8R, ui AR
REVARRZEDL R i AR 1 KA, Ths t UK t 4,

9T RIS AR NS T PR A 50 Aol 2% (L BOR BT v /A% 20N, RIEAR SR HY OB SR
B2, MR 2 A 3.

A 2.

rd, = B, fd, + B,control, +a, + A, +u, (4.2)

E SR

inv, = p,fd, + B,rd,, + Picontrol , + o, + A, +u, (4.3)

Hrp, inv AARASCBRRAZ & VS EOEREIHKT, fd ACRASCHIMREAS & PR
SRFE, rd REARCHHNLE: VRPN, control RESERIEE, aFRRMEREEBN,
FoRIF A 2 BN, wi AR IBIARIRZT, TR i GRS i KT, Ths t RS t 4,

3 SCEER 59
30 EAHAMER

ARSCH et R I AR BT T Gt AT, R 2 WG T R RMNGIHFE, B EE N
ARG T AR RRNG BME. bR ROME. RORME. EERERNRE, AT HRRITZER
SO, ASON A E SR AR R T B invARER A IR R R B, JLIME N 1.300, FRUEZEN
4.618, tR/ME 0.000, HRAAEN 35.000, FHIFEA P AL LR ORI HKFZIERCOR, HEA
R A AR OB, HIAME N 1796, FRiEZEN 4.397, H/IME Y 0.000, HK
HN 16.384, FRHIFEAH A E Al 52 B PR B A 22 BEEOR,  HAER R e w70 Ao rdAAFRA
S AR R, HIAME N 3.578, FRiEZEN 6.913, tR/METN 0.000, HRARAEHN 19.972, HARARESE
Ak, ASUTH KRBT FEE N, AR E, 7T — P RIT a0
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®2 fdrEg

Variable Obs Mean Std.Dev. Min Max
inv 28,296 1.300 4.618 0.000 35.000
fd 28,296 1.796 4397 0.000 16.384
rd 28,296 3.578 6.913 0.000 19.972

grow 28,296 2.103 1.443 0.848 9.324
cost 28,296 21.477 1.453 18.425 25.606
da 28,296 0.430 0.205 0.057 0.893
apo 28,296 0.033 0.066 -0.293 0.192
roe 28,296 0.042 0.174 -1.088 0.308
nwce 28,296 0.262 0.283 -0.397 1.029

cf 28,296 0.054 0.082 -0.200 0.320

32 EAREHLER
321 EAERIAZER

R 3MIEA D Rl 7B ] k2% OB R ESFrinv A [V Z5 53, Dy HRER Al 2 i H A AR
X ER T, ASCHER] AR iR day B EIE R Anwe. M Egrow. LS RA
costy MV IF B AU AR Foroe AR B R Rapo M ALK FefS AR . R, Nik—DHE
[k B IS T 224 T AR AL PRI A R (RS, SR ) 1 SR O [ 58 R 9t — D BRI A AR AL T A2 AL
PRI IR AR B M, B4 1 AR ] RS, B [ RN . A T kB R 2 IR R,
AR B L NSRRI TT ik, W DG IR IR R )5, RGWIELEN, REARL
[l IR AR T [, SRR DT Geit AR ik 0.736, B ASTRIM KM AL BB . th4h, 8
AN B PR o iR R AR B 1) [ U SR AAE 1% 0 2 3B MK N 3 235 O 1E, SRRSO T Ak £ (i 57
AREFRAREER, —BmE, MEH )R B TR 1A Az, Al 2R R B Hriny

LA 0.024 AL,
%3 A LR

(1) (2) (3) 4) (5) (6) (7 (3)
VARIABLES inv inv inv inv inv inv inv inv
fd 0.025%%*  0.025%*%*  (0.025%**  (.025%** 0.025%** 0.025%** 0.024*%%* 0.024*%%*

(4.468)  (4486)  (4529)  (4.538) (4.438) (4.432) (4.364) (4.355)

da 0.564%%%  0.956%*%  0.971***  (.684%%*%  (.742%x  QJ77EEE (.756%*
(3424)  (4.953)  (5.032) (3.380) (3.568) (3.736) (3.635)

nwe 0A6T*%%  0ATI***  0.443%%%  0427%%%  (324%%% (3] 5%k
(3.894)  (3.932) (3.695) (3.537) (2.647) (2.577)

grow 0.053***  0.064*** 0.063*** 0.048%** 0.052%**
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cost

roc

apo

cf

Constant 1.259%**  1.016%**
(68.738) (13.838)
AMATE] 72 RN gl il
SR ] 58 RN gl il
Observations 27,892 27,892
R-squared 0.735 0.735

Ajusted R? 0.696 0.696

0.726%%*
(6.940)
7 1l
5 1l
27,892
0.735

0.696

(2.859)

0.607%**
(5.399)
£yl
£yl
27,892
0.736

0.696

(3.429)
0.179%**

(4.670)

-3.140%**

(-3.875)
i
i

27,892
0.736

0.696

(3.377)
0.174%%*
(4.488)
0.138

(1.211)

-3.042%**

(-3.736)
i
i

27,892
0.736

0.696

(2.586)
0.164%%*
(4.235)
0,807
(-3.840)
3.280%*

(5.341)

-2.860%*
(-3.510)
5 1l
5 1l
27,892
0.736

0.696

(2.790)
0.176%**

(4.527)

-0.862%#*

(-4.094)
3.708%%*

(5.954)

-1.043%#*

(-4.111)

-3.064%%*

(-3.756)
]
]

27,892
0.736

0.696

EAG T BRIy FORTS &, o,

322 HAMMNEIHER

# RN PRIRIE 1% 5% 10%K7KF B3,

HISC EZRUE W] 1 ISR 0 T b % L BOR QB AR T, 9 17 B8R — 1 vh AT REAFAE 1Y
FARURL, AN TIERIANIX A28, #Emttn =Diras, 458RWE 4 fos. BH (D F
AR T IR T Al 2 B BOR B R AN, 1819 (2) JEAR T PR SRR T 0 A BN 5
AT LA PR EE R 0 T 0 AR AN (0 8] A R EAE 5% ) 2 2 A B2 2 1, DR RS 0 T A
BNEARBAER- . A (3D 0% 7 EREERH AR B AR AL S B AR QIR R 2, i At
KB ENA RZEAIRAE 1% BE AR ERZOVIE, RUFFAEI R AEM. A8 T, 5

HUAE R T b AN, BT HE A 2R BORBIHT, A 2R RS

R4 PR S5 R

(1) (2) (3)

VARIABLES inv rd inv
fd 0.024%%x 0.017%* 0.024%%x
(4.355) (2.083) (4.299)
da 0.756%%* -1.040%* 0.775%%*
(3.635) (-3.365) (3.728)
nwe 0.315%%* -0.753 %% 0.329%%*
(2.577) (-4.144) (2.691)
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grow 0.052%** -0.106%** 0.054%**
(2.790) (-3.797) (2.895)
cost 0.176%** 0.965%** 0.158%**
(4.527) (16.715) (4.046)
roe -0.862%** 0.188 -0.866***
(-4.094) (0.602) (-4.112)
apo 3.708%** 1.004 3.689%**
(5.9549) (1.084) (5.926)
cf -1.043%%* -1.226%** -1.020%**
(-4.111) (-3.250) (-4.022)
rd 0.018%**
(4.273)
Constant -3.064*** -16.266*** -2.763%**
(-3.756) (-13.411) (-3.376)
AMATE] 72 RN 2 gl gl
SR ] 58 RN 2 gl gl
Observations 27,892 27,892 27,892
R-squared 0.736 0.740 0.736
Ajusted R2 0.696 0.696 0.696

AT BT RRTR U E, %, . *5RIRIRTE 1% 5% 10%HKF LEE,
4 RBEHERE
4.1 PSM KE&

IS BIREA IR £ AT BE AP AL H LR R, AR ie EIR a5 A @, A SO A 4550 UL S
(PSM) JPEsAT B, BARMGE D HRARIA ST A2 SR R A R 2y D A B AL A2 R 4L, i Je W%
PR T B A BN o A SCRE AT kAT R RGEAR LR 5% BB kv 5, ROV 0.01, RIFEMA 75
IMEANZE 1% 5 ADNET, SRR BEEE I MRREAT 1 XF 5 (ULEC. T 7520 {E -

=1 =1 1= 1 =0] 1]

PLARERAE AT LI (R RFAE AR & T A7 AR BRALAEA R R, X AR A E B P22 8, PSM

ARE MU E -
= [Y1 =1]= [YO| =1]

B, Y1 AR PA S OEORESET, YO AURIEHIA S O RGN, ATT By 4t 2
BN o AL SR T8 b i AR B A IR o, (A5 LA ACAE R RS A 2 AR AT RE AR AH L,
SXAT LA G ) HERR A A ) BB R At T 22 o AR SO 5B logit MRS AG TH AR R AL Al AN i 2 £l
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i f3r, SER TR S o, TRV HORE I TG TR PR A B R R 2 2%, DAt 459>
Rt h 45 R S o

5 WA fhih

treat Coefficient Std.err. z P>z [95%conf.interval]

da 1.914 0.127 15.080 0.000 1.665 2.163
nwe 1.838 0.084 21.970 0.000 1.674 2.002
grow 0.125 0.016 7.940 0.000 0.094 0.156
cost -0.159 0.015 -10.950 0.000 -0.187 -0.130
roe 1.454 0.173 8.400 0.000 1.114 1.793
apo -4.276 0.541 -7.910 0.000 -5.336 -3.217

cf -1.390 0.248 -5.610 0.000 -1.875 -0.905
_cons 3.801 0.303 12.540 0.000 3.206 4.395

# 6 VLT AT A brEtb 22

Unmatched Mean %reduct t-test

Variable Matched Treated Control Ybias bias t p>t
da U 0.428 0.438 -4.600 -2.780 0.005
M 0.428 0.420 4.000 13.400 4.350 0.000
nwe U 0.277 0.181 34.000 20.720 0.000
M 0.276 0.280 -1.600 95.200 -1.740 0.083
grow U 2.146 1.867 20.300 11.790 0.000
M 2.143 2243 -7.300 64.200 -6.950 0.000
cost U 21.417 21.803 -27.000 -16.230 0.000
M 21.419 21.419 0.000 99.800 -0.050 0.957
roe U 0.042 0.042 -0.100 -0.080 0.934
M 0.042 0.039 1.700 -1171.400 1.890 0.059
apo U 0.033 0.036 -4.800 -2.930 0.003
M 0.033 0.033 0.400 91.800 0.420 0.677
cf U 0.051 0.067 -20.100 -11.990 0.000
M 0.051 0.053 -2.400 88.200 -2.520 0.012

B 1R TR R AR R ZE, T LR K 2B R AR IR ZETEIL L 2 S 34/, 1R
BHUCHC A 20, B ZH S R TEVT R 2 5 SE AR L. 38 6 fon, DCRC)S K 2 UL & i bn ik
AW Z (Y%bias) 43k, Hr nwe A8 & AR 72 52 A 34.000% T FEF] 1.600%, HILFHE
(¥ ¢ K06 25 AR 4 Ab B ZH T # 4H0 R G 7 e iR AR . IR IURC 45 RO PIE . B 2 4R35 T 1
145 (LRI UG, v] LU K 2 oW IIME 3 7E LRI TG Y, 7 34T 460 17 439 DT TG B 43

R B, (EARATEER, HUILE R ROREGF . sAh, AR 1 BEAT 0 7 75 3 UL R A )5 4b
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PR AN A2 A R, el T 3 R 4, ] 3 ARER AR 75 7 DG T 2 FiT Ak 35 2F R 428 ) 24 )
B B A, TR A Z R R 5 R A FERUIR, R IHREAAE LR Z AT R A B
AP IAR AR B2, 18] 4 ARG 1) 45 73 UL T 2 Ak 38 0 R4 o) 2L AT ) 45 PR AR 3 FE 43 A, IS 22
AL 3 AR e e A, AT E B 1 DL AC R ROCR LT

OO 5 v . 3£ 5 5 s s 5 5 540 59 550t R ® et
GROW [+ vereeeemmeemememes e O PPN
. | @ X+t e
T P PO 0 et o st 4 4166 e i o G VS 1 8 Bt
PO [ e P
- | O ——— @ it O U

COSt [ ererererreenent @ e Ko et ® Unmatched

x Matched
—4‘10 —2|0 0 2|0 4IO

Standardized % bias across covariates

B 1 B AR A bR AR i 22

T T T T T
5 .6 7 8 9 1
Propensity Score
BN Untreated I Treated: On support
I Treated: Off support

P 2 17 45 2 (0 3K [ e 9
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Kernel density estimate

T
0 10 20 30
inv

Kernel density estimate
kdensity inv

kernel = epanechnikov, bandwidth = 0.5575
3 UCHC R %%

Kernel density estimate

40

T
0 10 20 30
inv

Kernel density estimate
kdensity inv

kernel = epanechnikov, bandwidth = 0.5575

Pl 4 DLPC & o o 1

40

RTHET PSM IR, ATTRES EEHE IR, ATUREKIES 5HPMLIRRN, &K
L FEIRFESH5EH W FIEN, n] LU ZE 52 5 fd X F inv FIAEERRL S ED Difference (B ATT
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KRB N 0264 , H TAEEIE 3.000, B 546 20 1025 5 45 T 5B R PR A % T b 4 6
FARGH B RHEH -

7 PSM AR Mt IG
Sample Treated Controls Difference S.E. T-stat
Unmatched 1.317 1.206 0.111 0.076 1.460
ATT 1.316 1.053 0.264 0.088 3.000
ATU 1.206 1.603 0.397
ATE 0.284
K 8 HIBRAEA 5 AR (R 5
() @ 3) “ ®) (6) (M ®)
VARIABLES inv inv inv inv inv inv inv inv
fd 0.025%**  0.025%**  0.025%**  (0.025%**  (.025%** 0.025%** 0.024*** 0.024***
(4.491) (4.508) (4.551) (4.560) (4.458) (4.451) (4.385) (4.376)
da 0.581***  1.000%**  1.017***  (.726%*** 0.791%** 0.819%** 0.804***
(3.518) (5.144) (5.230) (3.553) (3.763) (3.897) (3.830)
nwe 0.496%**  0.500%**  0.469%** 0.453%** 0.344%** 0.342%**
(4.079) (4.116) (3.857) (3.699) 2.777) (2.763)
grow 0.053***  0.064*** 0.063%** 0.048** 0.052%**
(2.889) (3.430) (3.378) (2.563) 2.777)
cost 0.178%** 0.172%** 0.163*** 0.174%**
(4.614) (4.411) (4.182) (4.473)
roe 0.150 -0.801***  -0.854***
(1.319) (-3.780) (-4.024)
apo 3.286%** 3.717%%*
(5.321) (5.940)
cf -1.074%**
(-4.224)
Constant 1.257%%%  1.007*%*  0.698***  (.577**¥*  -3.136%**  -3.025%**  2.856%F*  -3,063***
(68.669) (13.698) (6.614) (5.087) (-3.858) (-3.702) (-3.494) (-3.742)
AN AR RE R gl gl gl Fa il Fa il Fa il Fa il gl
S ] 72 RO = 2 2 2 2 il 2 2
Observations 27,842 27,842 27,842 27,842 27,842 27,842 27,842 27,842
R-squared 0.735 0.735 0.735 0.735 0.736 0.736 0.736 0.736
Ajusted R2 0.695 0.695 0.695 0.695 0.695 0.695 0.695 0.695

EAR T RIOETRORTSU &,

11 -

wk R RIRORTE 1% 5% 10%H17KF FRE.
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BB, ASCHER 721 PSM AR SR JE AL FIEBUE Y BN OREAS, A RAEARHEAT [,
SR W TR 8 o, WLLE UL PEA R BARKE T2, BRREARRE N 27842 4, (HIZ Lok
AZ B [ B VAR B S AT OR R 2 LA R BUR AL 1% B F MK BRIk, RV T
FEAR E PR Jm, MR T Al 2r O BOR BIT R A et R R, RSS2 Rt .
42 FEBRZENREERRK

SR Oz ] TR AT MR E,  ASAEH] T ASRE R [ AR AL 1 S R AR
(R 13— g8 T 3 A R R T S B A AR R, SO — B ) AT E RN, A
CAHEBRASREAT WAL T AR AL R B AR 5, 3R O i TOX — &R, AT LUA RS2 ) 1 A7 b [ 5 2 2
Ja, FTH R RBETEIIUE S A A T AR, BRI RO AR AR B R A TR IR AE 1% 1 B35 K
FERFONIE, RYIEHE T BINLRE )5, FEE T Ak S BoR QR R B A (L

BEAL, KRR 73 12 ) AL 5 ) Z B T (0 S 2 AN A 5 SR S AT SCORFF— 50 BRI A i R A E i .
9 FHBIBINA B IR TR

(1) (2) (3) 4) (©) (6) (7 (3)
VARIABLES inv inv inv inv inv inv inv inv
fd 0.025%%*  0.025%*%*  (0.025%**  (.025%** 0.025%** 0.025%** 0.024%*%%* 0.024%*%*

(4415)  (4432)  (4477)  (4.492) (4.378) (4.376) (4.313) (4.296)
da 0.590%**  0.980%**  (0.995%k*  (.686%**  (.74l%*x  (773kEE () 756%x
(3533)  (5.007)  (5.083) (3.345) (3.516) (3.669) (3.587)

nwe 0.A463%%%  0.468%**  0437*%  0421%%*%  03]5%  (.309%*
(3.817)  (3.863) (3.599) (3.453) (2.553) (2.498)

grow 0.052%%%  0.064%%*  0.063%**  0.048%*F  0.052%**
(2.813) (3.395) (3.346) (2.538) (2.746)

cost 0.199%%%  0.194%%% (. ]84%%%  (.]96***
(5.027) (4.854) (4.607) (4.890)

roe 0.130  -0.821%**  _0.876%**
(1.134) (-3.883)  (-4.135)

apo 3.300%#% 3735k

(5.353) (5.960)

of -1.043 %%
(-4.088)
Constant 1.260%%%  1.005%%%  0.716%**  (.598%**  3563Fkk 3 ATOREE 3 04REE 3 490k

(68.552)  (13.501)  (6.758)  (5.250)  (-4.264)  (-4.132)  (-3.909)  (-4.149)

AN [ R R ] gl ] gl ] Eal | gl
A7 R R | gl | gl | Eal | gl
Observations 27,892 27,892 27,892 27,892 27,892 27,892 27,892 27,892
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R-squared 0.735 0.735 0.736 0.736 0.736 0.736 0.736 0.737
Ajusted R2 0.695 0.695 0.695 0.695 0.695 0.695 0.695 0.695
VAR BB P RRTR IR, ***. ** | *DRIFRE 1%, 5%. 10%HKTF EEE.
5 &

ARSCIEHL T 2012 21 2021 4 A JBe &1 23 =] B AR B AR 9t FEREAS, A3 17 X0 1 [ 2 R R A AR
AR RGN, SRR 1 PR BT RLHI F lk Z BOR BB I S2m S AR b . BT I 56
=, WA B TR A SR B BOR BRI AREIN 1 A AL 2 AL 2R B EOR BT KT
$& T+ 0.024 A Hfir, TR BFRE UG Al I3RS T B 2 B13E b 3R T H gk R BT KT
5 HETRURIA A et LA, Mt ok sk R BUET, BB A A RS BT
ARSI FCER BAABSEE L, Fe b 7 BUR A BT BT R RCR . BRIk, BUR M
BE— DRI I L, FEREAH I EERN, B IRBER N, EIEAT SR R BT, M
T SEPZE B Rt 5 A 22 R0 as WU »
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Research on the Impact of Environmental Regulation on Green Technology
Innovation of Enterprises

Wang Caixia
(College of Finance and Statistics, Hunan University, Changsha/Hunan, 410006)

Abstract: At present, China's economy has shifted from a stage of rapid growth to a stage of high-quality
development. Green technology innovation by enterprises is an effective way to take the path of high-quality
development. How can the government motivate enterprises to take the path of green development? Many
scholars have proposed that environmental regulations force enterprises to carry out green technology innovation,
but some scholars have found that strict environmental regulations have a hindering effect on enterprises' green
technology innovation. In view of this, based on the data of A-share listed companies from 2012 to 2021, this paper
constructs a two-way fixed-effect model and a mesomeric effect model, and empirically tests the impact of
environmental regulation on corporate green technology innovation and its mechanism. The main research
conclusions are as follows: Firstly, environmental regulations help promote green technology innovation of
enterprises. Every additional unit of environmental regulations will increase the level of green technology
innovation of enterprises by 0.024 units. This indicates that the government's environmental regulations on
enterprises will force them to improve their level of green technology innovation; Second, environmental regulation
is conducive to promoting R&D investment of enterprises, thereby promoting green technology innovation of
enterprises, and the mesomeric effect of R&D investment is established.

Key words: Environmental Economics; Environmental Regulations; Green Technology Innovation; R&D
Investment;Fixed-effect Model
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