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(M), SIS Z 500 9 45 (N) . i A B [ 4 A1
(1) o DMIEARI T il 5 HT— 4R S S A 0, 23 BT B
RIS EN BT 0 J& 15 I3 5 T 0 KA B e 75 15
SRR Y AR 1R,

HT L 1 AT AR Al 30 T 3 A =2 T, Bl AR R
#0619 95% BEAFIX AL 0, Ul BHARAR 38 17 38 s [X.

BOR AL RN

®2 EEBREHIR A S 2 ERE R

TSE (1) (2)

TFPLP TFPLP
TREAT x POST 0.026 6 *** 0.023 2™
(0.005 3) (0.005 5)
InTAT 0.062 1
(0.006 0)
LEV 0.036 7"
(0.021 4)
ROA 0.106 3 ™
(0.051 4)
TBQ -0.000 7
(0.002 2)
InAGE 0.004 3
(0.018 8)
AMC 0. 096 2 ***
(0.0369)
SHRL 0.060 7"
(0.0332)
CAF -0.034 9
(0.029 4)
InPGDP 0.034 0™
(0.016 4)
GII -0.233 4"
(0.1230)
FIR -0.003 8"
(0.002 2)
Constant 3.444 47 1.720 7
(0.004 8) (0.218 4)
Company FE Yes Yes
Year FE Yes Yes
N 16 413 16 413
R? 0.097 0 0.144 2

JE wwr R p <0.01, % £ p<0.05, % &
T p <0. 13455 A AT B @R EAEARER,

0.04

0.03 4

0.02

0.01 4

0.00

-0.01
] 1!

-0.02 4 o 1

[
-0.03 41
-0.04 4

T
1
1
1
]

Fe— =g ——

1
9 8-7-6-5-4-320123456 789
AR T 1K 5 3K AR 4

Bl AR

L5 ARARCRR I 1 M DX A Aol A BER A P AT AP W 2 5, T A AT 3 ik . A Bh SR J5
TR AR T 55 B 2R — AR B RN AR 0,089 95 % BAR XA AL 0, 1 AR e 0 T 1 i BOR
SR 1 Al e B R A 3 R BB R/ R RECEE B BT AL TR AR 3 T 18
J5 BISLAE RN TUAE 0,089 95% S X IEAL & 0, i BRI T 12X SR Sl il 42 3R A 7 304 g Y B
FRONAEUR S R - AR R SUARTH R o ATRERO BRI 2 | GBI R %) i 757 B i 7 W ) R e
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RIRK R, BIER FARBRE 5 T A TF A = o

SRR AR SRS AL B R AR S T 3 S I [ A, 3t 757 SBOR A AERBe it 2o At
ATREFAENR S RECIIRBCR A R N, BT &, AR IR T 1 A BOR X Al 42 B3R A 7 AR 42
e VAR R A A 1 (L B N TR HERS X R B s A 2 Il R K

(=) HAER TR HF AR 0 % vm . R RS AR I 104 b oenl 104 Sk
FH T 22 50 K6 56 v FH F 36 1k G Ho A A ] g }! 0.023 2] 0.023 2}
WK 22568 AT 22407/ T4 ASCR IR RIEE R 08 ;’% P os '
SEAR (1) ] U 2 SRR R fe e . LA 2 < B H
B AT 4 0 O RO S SRS o | 2 % o
BT RO — 5, XU (1) AT RE 2 S T Ll g 8 ™ gl
5, T4 500 YR 1 000 Y ZAI , LRI R}
BOTIE, B2 R T IR e 02| of % 02
T PR SRR R 0SS B NSRRI I 56T 4 ¥ % Al
M A B A R RH R B A 0 BT, AL 0.0:(;.'020 0.000 :.gzlg 0.0:.'()0“ 0.000 0.3)"2.(;
500 YK .1 000 ¥ 22550 A 5 114 0] U 28 550 8 s o 2% (LHES SRS HHTREC: 10000
3504 0.008 0,0. 007 9, LAY (1) f4 9] 19 F %k A2 ZRAAE

(0.023 2) ¥J7E 500 ¥ .1 000 WK Z BAh 145 9 iy
99% LIAh, HiE ik, AT AHEBRAR Y (1) B4 10 I 25 SR 2 ph R mT 00 R 6 5350

(=) HEAfafe e s

SRR SCHEE TR (1) (4 [ 25 5 BT AS 2550 i m A 1, BRI A 30 T A B 3R 1 S e I 5 4 o
TR A X Al AR AR R AR S SR AN T O A TR A 5

1. KT PSM-DID J5 ik ittt DA AR f A A Up AR o | AR BB 3R T 3 A1 SA g 40028 2 %o 42 il
AR AT Logit 1A, SR e 405 —Xof — DG JE I 1) FH L[] S 340 Rl N AR AS 64T PSML S 119 BUER 25 43
flitt, 85 R 3 55 (1) 5], TREAT x POST W REUBAT5IF AR KA 0 o , R ZSID AR TR,

2. WTEHIATIA . ST 2B T BEAS (Y 25 [R] 4R 5 i ik B3R VEIC | F AR Ui 4 A
PUILEIL R T Al R A8 BURAT IR R 9 77 BEAS ], I A3 i 3 A i O R A 7
255 0P Y Al AR S I R B WA ] 55 A0 R TRV Tl 020 i UMt AR e 22000 28 1 R
T AT XA (1) 43 AT RIS BN )2 18 RS BAT Ml )2 17 53k L i R [ sl S 83 ks T 5 4
ST DU T R 25 0 T, S5 R R BT 3 S (2) B R (5) 81, S5 I KR ANAE

F3 Hfa@EEww(—)

, o SARR RED0E  ROM ARG BEEE  FRIR
o oo RO SO BIRAEY ey N Wewen  EER BMRSE ERRIC B
iy

1 (2) (3) 4) (5) (6) (7) (8) ) (10) (1n
TFPLP TFPLP  TFPLP  TFPLP TFPLP TFPGMM  TFPLP TFPLP TFPLP TFPLP TFPLP

TREAT x POST  0.023 2™ 0.023 2™ 0.0232™* 0.0274™ 0.0154" 0.0414™ 0.021 1™ 0.0242™" 0.0256" 0.0209 " 0.0237 "
(0.0055) (0.0045) (0.0064) (0.0065) (0.0086) (0.0195) (0.0068) (0.0053) (0.0054) (0.0052) (0.0087)

P AL Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Constant 17217 1,720 7 1,720 7 ** 1.591 4™ 1.3750™" 3.318 8™ 1.626 0™ 1.756 5" 1.7655™* 1.550 1™ 1.9605 ***
(0.2185) (0.1684) (0.0751) (0.2336) (0.2367) (0.4952) (0.2019) (0.2647) (0.2655) (0.1793) (0.1695)

Company FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 16 410 16 413 16 413 14 077 9925 16 413 8819 16 413 16 413 16 413 5532

R2 0.144 1 0.144 2 0.1442 0.149 4 0.239 3 0.306 2 0.2315 0.1102 0.110 6 0.176 5 0.308 6

ok AR p<0.01, #x AT p<0.05, % £ T p<0. 1, F(2)8FFH (35T AFEREIANREE G0 A
A7 B, AR T 69455 M AT BB REAEAR AR, H(8)FEH T A < ab A B AR, F(9)FIEH T
By x B IR B B RR VA BAT Ak x B 1) B R AL,
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3. SR OMM J7rkl e A s Z A R, T £4 EftiaiERg ()
ST GMM) 2k S5 7 3 7T 1 A s ] o R )
AR P AP FRE ASCO MM TPkl I
E R PR FEXHE AL (1) JE TR g5 R R T # (0.006 5)
355(6) %1, TREAT x POST W) REUM TSI R kA wfldh Yes
BEUE B IR AR, Constant L8450

4. LI 2010 20T ERHG, RS o R
T AE AR AT AL A A AR B TE ST, 2l Year FE Yes
WTRESHEARAS RS FRS EA R T B . i

SRl A e B TR 2R A S e AR SCAX R B 2010 - -

‘ M . sk £ p <0.01, #= T p <0.05, « &
AR BT Y (1) ST GRS & <o 1,468 Mk T E @ e B R AR
5(7) 91, S5 RIRAAE

5. B ESEKTR, —Ei Tk (A0 )RRk R 2R AT RERE T [E] 2 A& R4 AR ST ATT L (B 1) x B
[B] B APL AR o, ol B A ] AR AR A AT oMk (48 000 ) SRR E PRV R AR (1) Al 1125 SR s i, 25 SR 5 /R T3 3
55(8) FIFNE (9) H1, 25 AT 9R HLAT.

6. HAh, ASCE XL AT BN 1% 1945 AL PR | 35 BT A 50 0l ik fee AR o A
Tl AR T A T T — A3 AR (1) AT i — 20 Ak, 85 R 5180 T3R8 3 9% (10) BRI (11)
G, VAR 4, AT WSS AT SR BT

N, RS

(—) FRBIRAEAT L8y F

AR T MY MR A b FE B HE AN SE 5 34 (2017) ) © e [ AT D BRHEN o A% 0 ke B 5 | %41
8 SCINRFE—17lk 1995—2009 AFRsHEAL o5 S A i HE R B I 2% , W A7l A s 1l , A 3¢
XM AR AT =28, IR AR HE 7 S AR B HE AR AR 1 2% B9A Tk e SOR ATl R itk
— LA AR AA T Ml A AR A IR T T Al A R A 7 AR S B R ) AR SCAEARR AR (1) A o
AT i s 56 P R AU 1 HC A A =T 22 ), BARAIAERL (3) s

TFPLP,, =3, +8,TREAT, x POST,, x HC, + 8, TREAT, x POST,, + 8,HC, +pX, , +v, +1, +&,, (3)

Horp  HC Al A B, Al & T iAol £5 ERAEUBTEENSEHE
A A 1, WA 0, A R IR (1) — o -
- e L SCE
2 5 W FIARR (3) B FE IR 1T I8 A0 25 AR BBA T TFPLP TP

ﬂkﬁﬂk%%?ﬁz?@%ﬂﬁlB‘J@Uﬂ%%,%(1)ﬂﬂl’% TREAT x POST x HC -0.0511" -0.054 6™

(0.027 5) (0.0267)

(2) 953 AL & R B4 il A8 S L. INIIEZS  rrear < posT 0.0343"  0.0313"
W LA TREAT x POST x HC B 2500 J i, it (0.0075)  (0.0077)
I T TR B, AR T R IR AT Cone G mes)
Gl AT R AR, AR R R, AT L E R b No Yes
“REBRAE” (AR g PR, 2 T A WO BRBE L [7] Consant 3413 LT
i, IR X R T BRI e ey
PRI el TN Z WA JORFS LR ear B Yes Yes
HOK ST, T 96 IR RURS 9 19 50 B Bl e v ve e 6413 16413

R? 0.038 6 0.1450

R BUHNE SN Z J1 A GUF BT, A G R TR AR B s R p <0.01, % KT p <0, 05
B, Bl 2R A A R BRI . o« R p <0, 13465 MR T B @69 R R0
LRSS TR H2, trAR,
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(2) Ao LIA RN

GRS A 0 A AR S0 il 7 Y SRR R ), 6T el 438 A 1
FRREAPLE R, R, A SOH A REAR 531 [ 4R A P26 TR AT (1) AT e, % 52
GBIk T RISK Gl 0 5 0

b 6 BT, 55 (1) SURE F6 ERCUFEHHREL
(3) FJE AR A F i) A8 1 [B] E 25 5 26 kil AEEA
(2) FURIL (4) T 844 A Fs 75 Bk [0 e (1) (2) () 4)
N o X N TFPLP TFPLP TFPLP TFPLP
G5, W) IR (4) FUNAEEA N Trear<post 001109 0.0078  0.0389"" 0.0373"
FEAS B XU 2290 25 5, TREAT x POST 1y (0.0075)  (0.0077) (0.0087)  (0.007 8)

s TSN ™ S A No Yes No Yes

! A ; 5
’%%E‘%j‘jﬂi B ﬂﬁwgyﬁmﬁ';ﬁﬂj? Constant 3.5059%* 1.9854™  3.4003™ 1.638 1 ™
EEIEEA M TR AR, §(1) 51 (0.0047)  (0.1967) (0.0088)  (0.3151)
%ﬂ?ﬁ(2)ﬁﬂj\7|ﬂﬁﬁﬂk#$ﬂ@5ﬁﬁ§ﬁj\?§ Company FE Yes Yes Yes Yes
S NN Year FE Yes Yes Yes Yes

A AKER I TREAT x POST (8 R EUH IE N 5426 5426 10 987 10 987
BXES T DR R W3R, LA w2 0.061 1 0.102 5 0.0339 0.053 8
WS A eI A S 2R A ;e R p <0.01, #% R R p<0.05, x A& p<0.1;

e, ATREROIEIE A iy g iy TS AR TRBERRALATER,
HA B BOA T3k il e 28 G T BT BOR e 7, A8 A Al 5 55 4 B3R AR 77 R 80 1431k
55, XFFHAEEA NI, FRBOR I 7 R 3 55 4 16 07 39 23 %O U 8 84007, 76 A Gl
BOR M SCRF T B RN AR DAR A, Al 4 B R AR P R A Bt v . PRt T I P 5 B ) 24 SR,
LA il BT 4 B 3R A 7= SR A B M AN 3 ) S5 A il SRR TR H3

« sl 5 i

AR5 MR 2 T L AR IR T 3 3 O S L SR T8 o A b B R A P R 4 v, AR
ey SCAB U, ACRABRIAR TiT 12 A AT A Aok 2 ik 4 il 9% 249 S0 B T il B2 AR BRI K L R it v Al 9 A
Bl B RCR S Al R A R

& % Baron and Kenny[’m AN | AR SR FH =25 0 < ARt 30 T 3 a5 B8 SR — oMb il 9% 24 o/ il
FARBIH KT Alh A TR A =327 3 — 7] BE Y T A HL E AT 30 00F , AR 30 ZERE A (1) I JE Al 144
FERAR (4) FERI(S) BRI .

MED, ,(SA,, ,INNOVLEV,,) =a, + o, TREAT, x POST, , +pX,, +7v, +1, + &, (4)
TFPLP,, =y, +y,MED, (SA, ,,INNOVLEV, ) +v,TREAT, x POST,, +pX,, +v, +i, +&,, (5)

o, 84, FoR Al A 240 INNOVLEY, Fs Al R QIHTKF = A B FBR (1) .

TG AR SO0 T X A R 3 5 % e Al 9% 24 SRR g il 42 2 38 2 7 R (R U R A T 56
WECIBUE Ha ) o ST iAol ml o 2 R EE AR R M 1 WW SR 0% (KZ 4880k (SA #8505
HF WW F880 5 KZ 8 8UF ARG , ORI SA 48 25002 0 i it Al il 9% 29 SRR 2 PR # 2E SA

RO ASUASE FF A b A0 0 A b BB A P i e A i AR MR £, SA FR A HARTE A - 0. 737 <
Size +0. 043 x Size’ —0. 04 x Age , Hrf Size = In (AL %7 E4/1 000 000) , Age Ak LT 4EBR
TR A 45 5 R SR, X LA XA, 4 %R, e WAl 52 ] 1 il 9T 29 SRR, AR XA
RU(1) BEAL(4) AR (S) FATEIE, AR R B, WENIE 5y, 57, WHE R TR
SO AT ZE A Al Al BT 2 OR A i Al A B A R B T T A LA LS IE

LR, BT B g Al 4B 38 A 7 R Sy LR 2 1) il AR BB AKOF TR AR P B AR, BIE
AR T 12X At 3 2o 4 T A B AR B 7K P She B e il 4 B R AR P R AR U, AR SO FH Al % 1
T B AR QIHT K (INNOVLEY, ) ) IR, 4 INNOVLEV, , = In( PAT;, + ./PAT,, +1) , B
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MR AREA AL L R AR IE S A AL, Horfr PAT, 30 i il ¢ AR BRI B B8, R =2
EARUO AR (1) MR (4) MRS (5) FEATINA AR R EL B, o, vy, 395825 0 IE, DUIIE AR At 3 T 3K

S AR TR AL B BB 2 Ak A B R A P R AR

FTHE) IR (3)HH
6 TEARR B3 308 T 4 o 308 o % i Al
AT FOR S A TR A

R7T ETAUESEAR FARCIHKFH R AHHE ST

A (1) (2) (3) (4) (5)
TFPLP SA TFPLP  INNOVLEV — TFPLP

e o e TREAT x POST ~ 0.023 2™ -0.016 1™ 0.021 8 ™" 0.2072" 0.022 7"
Z%E/‘J:ﬂ}ﬁi‘@uafn o EF‘.'<1>§IJEP (0.0055) (0.006 9) (0.005 6) (0.106 0) (0.0055)
TREAT x POST W) REURF HIE; o ~0.087 5"
55(2) 5l th TREAT x POST 1 % %X (0-0330)

e s “ e S INNOVLEV 0.002 3 **
2, B IR A Ik T 3 B (0,001 0)
ﬁ%@gﬁﬁﬁ:ﬁ:\ﬂkﬁﬂﬁéﬁﬁi 5 % ( 3 ) 5‘] A Yes Yes Yes Yes Yes
;_JP SA E@%ﬁi%j‘jﬁ Eﬂ{h\ﬂké Constant 1.720 7 3,120 1™ 1.993 6 ™" -23.6436™" 1.7755™"

o ’ (0.218 4) (0.168 4) (0.228 6) (2.4807) (0.228 0)
E::%%/:—E FZ: $é‘\ [%i ﬁ 2/\15'@ *ig E/\] Company FE Yes Yes Yes Yes Yes
F%{E&Wﬁ%% ° *EJE‘E %%*ﬁ%\ l:ij Year FE Yes Yes Yes Yes Yes
ﬁm%ﬂﬁﬁﬂg¥|Ji%1¢’ilE% T,ﬂi‘i N 16 413 16 413 16 413 16 413 16 413
R? 0.1442 0.193 8 0.1355 0.254 4 0.142 6

B3 T K O 48 30 o % e
Ml BT 24 HOR B T Aol 42 B AR A

7wk R p <001, %% L7 p<0.05, * £ Fp<0. 1;3&FHA
WOT B 0 T KR AT R IR

FRR A TR UL HA, R T AR
(1) .(4) . (5) 5 R B AR I T 3 U 5 42 T+ A Ml FOR BT KPR 4 & Al 2 SR A 7 Ry = 40
IEIIESER, 55 (4) 5 TREAT x POST W) 2803 0 1E, 1 MR AR I T 15 RS 32 T4l B B8
K55 (5) B INNOVLEV # ZR R0 IE | BRIl 4 B3R AR 7 A2 R Al B B3 /K 19 B2 i
P, AR =2 AG I th A HLTRIAETE B S50 UERT 7R 0 T 12X B 6% 38 o 48 Tl H AR B
IR AR R A B A P A SRR T iR HS

EAE b ST Rl BT AT A B AR K- A AL A6 3045 SR A AR AE P, AR SCIRI >R Sobel
55 5 Bootstrap A5 56 P H1 4 B A2 ZR BRI R A 4G 35 T 2 6 Al i 9 24 SR R A AL Al B AR AT K
AU AT IR UE , AR (4) FIERL(S) |, PR 7 A 3 Y R R B Hy sy Xy, =0, Sobel
R R OE BRI RIS 7 = a3,/ @ +Visd, JUT se, 5 se, 51000 3, 5 @, 6
PR, QiR Z GE i i 4 s IR AR B, WA A AL AS S ; Bootstrap 462 35 I J2& X REA S n 1Y
Bootstrap E'JZIKL#ﬁﬁﬁJZEE’\JE”ETHﬂ# m ‘{k,ﬂuﬁiﬂ m /I\Eljﬁ%ﬁé/%ﬁajﬁﬂﬁ’ﬂﬁiﬂﬁ,%Eéﬁi ic
Hay, HHATFHFHES S 2.5 H LRSS 975 AL AURI R T oy, 19 95% B X ],
WA EAE X BRI 0, WHE 24 AR 1, Th A BE A2 REOGR R 2, v i A BLd s, AR SCR A
Bootstrap 6 565 43 5 #E A7 4 A 10 000 ¥ .20 000 7K .30 000 ¥X

HRAE Sobel #3525 5% | Bl 29 o b A B 42 BB oy, 1Y Sobel Z {H , Goodman — 1 ( Aroian) Z
{B .Goodman -2 Z {EXN A P AHISITE 5% WK I 25 FE 48 JE AR5 ; [R]B, #R 35 Bootstrap 46 46:45 4 |
ANTA] Bootstrap FHIFERECT , v, 1 95% B A5 X EIPIAFE 0, Kbt 546 5Bk, M Sobel #5655
Bootstrap A5 56 (145 5 AT 75 R I 117 128 55 BB 8 36 2ok 22 A £ Ml i 5% 249 SRR 3 w3 Al A 3R A 77 8
SRR (R HA ARIR T . ARHE Sobel KB4 A, il HARAF AT B8 12 REGEM oy,
1Y Sobel Z {8 .Goodman — 1 ( Aroian) Z {H .Goodman —2 Z {EX} I ) P {EHISITE 1% WK b o a6 5
1515 5 iR G Bootstrap K 40254 , AN [A] Bootstrap fAEIRELT oy, 19 95% EAF X HIBIAEE O, HIL, 4E
i 7 . DA Sobel #6585 Bootstrap x5 (14 45 5 AT 75 FR A I 17 128 A BE A 38 A0 4 T4 b AR B K
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- s Al A B AR PR RIS IR R M I HS KSR

e, AR SCA LB FRRCR A VI, 5 SRR 30 T 38 A 2 75 300 o o3 ol 9% A T R 1 i
okt m Al R AR ol FEAS B ROR (14 5B AR v T A B KO R S AR
BLAHFIDCRL , B G L2 A B B BB /R T Al A B AR T B RGR Y AR SOR < 48 9% -
PEGEHLES SR AR B 35 R 0, 5 SR AR 3 T X e 5 0 ok A Al % AR e R R U T
S Al R BER AR O R (INV) FHRBEHLS (INVOP) . WAL (6) IR .

INV,, =x, +x,INVOP, ,_, x TREAT, x POST, , +x,TREAT, x POST, , +x,INVOP, ,_,
+pX, oy, e, (6)

PR (6) PR AR i INV, J2 o ARRYHROR S R W TCIE B8 7 181 B 7 AL A A 19 7
AT A BR LR, INVOP, , ARRARGENLSs AR S RS Q 1 (TBQ) fE N LA B AR
i, 3002 Q HYZHCHE B R R BN W EZ N e T B HL 2y, R, A% SCiififi L
BRI (ROA) VER I LR AE i, TBQ Fl ROA 3 FR BB HL 2 . L TBQ (ROA) W
JEBERHLES 4 ROA(TBQ) Al As e, WNRAERL(6) F INVOP x TREAT x POST HY &% x, W& N
1E, W8 BRI A ik 1T X R P SISt 2 T Al PR L B 0K . oA I SRR (1) AT

8 EE (1) B (2) 51535 J& L ROA [ TBQ *8 KTk APmolEERE~R

KFIER L2 (INVOP) By [8] H 45 5. INVOP x AL IE—R AR ENR
TREAT x POST WJInIJH R% x, ¥ 0 1E, I HITE 5% o~ (1) (2)
KT - B X BRSBTS B i erirrosr o omg
TR A 1l DX Al ¢ A T 8 450 %6 7 A I 3 IF 1) 5% (0.0237)
U, RS SERE B0 o  VEAS iE AR  Ra  fig gt TP TIPSt o)
Ay B A PR R R (5 He 18RI TREAT x POST 0.001 4 ~0.000 7
N S o oo
W TEFR E P S A A T3 B AR R i A 6 (0.011 4) (0.015 5)
TR, MR LSRN 8 T A " oes) (o0
A TAE, Ak R B AR W T i SR PRIl s Yes Yes
WIS AR, IR BRI S m i g g Comtont 0(-0‘.2053 g 7) 0('01.2013 56 6)
PRI R AR . AR SCLL 2008—2019 AEFE YR A Company FE Yes Yes
JBe LT A AT B SR W 22 ik 8 T ﬁ“” FE lgz; lgz;
BRI T 1 R X & B R A =R, g 0.1549 0.154 6
FERI, hIk T i S AR P2 = ek R A R E; ek KR p <0.01, #x KR p <0.05, * &

W HAEHAT T BT RSB 2R H K5 PSM-DID T p<0. 1;455 R AT & @ e REBEEARAER,
K% — RIVTAMEMEARC IR IS B0 MOR ST o S BT 3 W7 2 B TR 23 W AT e B HE A T M Al 42 22
FA R IR IR AR EA M R A A AR RILHIR A, AR I 7 3 58 5 2 kMl R ¢
Ly SRTHAFARBIHACT LS 5 b AT BRI h A B AR i Al B AR 7

AR SCHE TR A ACHE R AR AR T 3K R SR A 8 il R A PR AR T AR BUR JR R

B — AR T A BOR BB 5 o A A B A P 48 S B RS T v S BUR A B ARk 3ok 11 3K
FUBOROAR AL TR IHE AN B g Al 5 o 4 B3R AR 7 R AT AT VE S IR 1, IR Y St AT B T 592 30
ZETE A AR B 4 B S0, PRI 07 A 400 bR S HE A A 9 T S 00 B B R 52, T 4R 3
T8 BUR SRS | R S8R B 1 1 s i X 5 DB 22 W ORI W &5 1y T 1) S, DA SR AT B S
T R , 780 A 45 s 0 7R J0 2800, AR 2 SR 37 e BT v 6] S5 B vl 7 v A S B 28 5 1
Jo e B AT AR AR DT AT S AR 30l 1T 3 A SR AR 2 — B TR 5 23 98 AN 2%, Rt 7
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1l 7 TSI it AR Bt 3l T 4 AR I, 7 SR AR A e, 38 a3 (PR | ke [ R AR R 22 0 B AN BT DT 2, AR
AAEBARBRIM T, BURFRIAE L R  REBE B W A T R A U R A R 5 | A
F AR T A B A b, S 22 b T BEOR LAl T R XE B0 A= 77 22 80 Sl R RAT AR | e All
B AR LN i PRI R A B B, T I 22 MR e 0 B Aol B v 4 R A = R A A Ry i

B SO EEN e A Tl A b R AR AT Al SR AN B o oo AT s B AR /Y
R BRATAL AR MY R SCRF T, A T Ml RS2 R I BRBE R A s 7, Al BE 2o AR T T B i il 4=
TR A ARG IRPOA T 2 e RS B AR A MR A BRIBCHR TG B 2%, i TR RN R 2R, Al
TFREIE R A= B s s 2 W o P, ] DA 5 1 S8 B P 2 (LR B B AT (AN B ok IR T [ X
P st 2 AR ) AH PRI, D R AR BE AN iR BRI 7Ll 28 A B 4 15 = ) AL, e o < I A v B A 7
Aol S AR A K 2T TN - 3t 75 BURT ZEAN W AL AL AN (AR M T 1 B . — D T 1) HAT $ 55
Al AR AR T T AN S AR BRI AR 1 R Al BRI B B | 4 il S 545 2 A IRIBOR 75— 7
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Has the national low-carbon strategy increased companies’ total
factor productivity?

A quasi-natural experiment based on the low-carbon city pilot
ZHAO Zhenzhi', CHENG Zhen', LYU Desheng’

(1. School of Economics and Management, China University of Petroleum, Qingdao 266580, China;
2. School of Economics and Management, Northwest University, Xi’an 710127, China)

Abstract: Low-carbon city pilot is an important strategy to promote the modernization of national governance systems and
capabilities, and drives China’s low-carbon development. The implementation of low-carbon city pilot policies also provides
new opportunities for companies to increase total factor productivity. Taking the low-carbon city pilot as a quasi-natural
experiment, and using the data of the Shanghai and Shenzhen A-share listed companies from 2008 to 2019 alongside the city
panel data of the company’s location, the time-varying difference-in-differences method is used to examine the impact of the
national low-carbon strategy on the company’s total factor productivity. The results of this research show that: (1) Low-carbon
city pilot policies can increase the total factor productivity of companies. After a series of robustness tests, including a parallel
trend test, a placebo test, and a PSM-DID test, the conclusion is still valid. (2)Low-carbon city pilot policies will reduce
the total factor productivity of companies in industries with high levels of carbon emissions, and increase the total factor
productivity of non-state-owned enterprises. (3)Low-carbon city pilot policies promote the increase of companies’ total factor
productivity by alleviating financing constraints, increasing levels of technological innovation, and improving the efficiency of
companies’ capital allocation. This article enriches the theoretical research and empirical evidence which introduced low-
carbon city pilot policies at the enterprise level in order to evaluate policy effects. It aims to apply research on the Porter
Hypothesis to a Chinese context, and provides insight into effective promotion and distribution of this policy, as well as
companies using low-carbon city pilot as an opportunity to increase their total factor productivity.

Key words: national low-carbon strategy; low-carbon city pilot; total factor productivity; heterogeneity analysis;

mechanism test; time-varying difference-in-differences
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