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Innovative benefits of China’s low-carbon pilot policy :

Empirical evidence from the national tax survey database

XIANG Lin, Al Hongshan
(School of Economics and Trade, Hunan University, Changsha 410079, China)

Abstract: As global climate change issues become increasingly severe, low-carbon development has emerged as a key
direction for economic and social transformation in countries worldwide. The low-carbon city pilot policy, as a crucial
initiative to promote green and low-carbon development, plays a significant role in fostering corporate technological
innovation and achieving high-quality economic growth. Utilizing data collected from the National Tax Survey Database
(NTSD) between 2007 and 2016, this study employs a staggered difference-in-differences (DID) model to examine the
impact of the low-carbon city pilot policy on enterprise technological innovation. The empirical results indicate that the
policy significantly promotes technological innovation by enhancing green credit support, increasing the intensity of fiscal
subsidies, and expanding green investment. This promoting effect also varies significantly depending on regional
disparities, industry characteristics, and inherent firm features, with more pronounced positive impacts observed in

eastern regions, areas with stringent environmental enforcement, highly polluting industries, lower-tier cities, and large-
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scale enterprises. This research not only contributes theoretically to related fields but also provides policy

recommendations for optimizing and improving policy frameworks, accelerating the transition to green and low-carbon

development, and achieving sustainable development in the next phase.

Key words : environmental regulation; low-carbon city pilot programs; technological innovation; staggered difference-in-

differences model
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il & e IK V- (finance ) 5 A Mk £ A B B 5 3 67 AH
O TX R RE S 20 I Rl R A G ) R P
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1. FATA SR

K 1 22 I s BUER 2 3 AT IS 1) O R i 4
SR AR VA WA T BRI A B X AR
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fiis, AR A, 1 0 ot v . i X 5 R
A DX M 7 TR ST it i R BB AR
FEUT AN 6] S0 i 52 Mo A SCEE 10 Al A P AR £t
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Zo TR, BARTTRACY .

Inpatent, = B, + B, did,, 5 + - + B, did, ,; +
Control, + u; +m, + A, + &, (2)

X(2)H,did,,_, Fml i Fife b IXAE k 4F
TR 75 A BRI 1l XA R AR £ ARl
b XA 1 DX L O 3 1 4 2 O S it
Bk (0 <k<3),W did,, ,HUEH O, [FH,
did, ,, B @ FrE s XCTE k4R 5 2 75 0 BUR
T DX )RR AR B SR ORI I R IR S
MiJG 5 kAR (0 <k <3) M did,,, B0 14540
Vi FIr7E i XA AR S X, BUE N 0 AR
A8 SCANTHIT SCIT AR, A% SC 3 Bt o 1B 3 5 it >4 4
YERZIRAEATINA, SR, 3 3 #hse T Bk
FRBI TG AR (did _, did _, \did _, 535
IREBORATE 1 W ~ 283 W), B 1 53R3 Hllih
R TGS R, WKL AT T Y
ORI 08y BB SR St iy I, A% 0 28 B A T R BOF A
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A U, 7 M XS R UK Z R b B
A B2 (9 BR BFT AR A HOIF I W 22 57
PATBRHBRBATBIIEAR 2, £ 3 ZR R EUR
ST 3 AT RBOFA B UESEBORX R Y
SR G S AR R AN FIUYI R0

K3 BEUEBKELER

B i 7L B Inpatent

hE
(1) (2) (3)
did 0.005 5 B B
B (0.016 8)
Jid B 0.022 1 B
-2 (0.045 1)
Jid B B 0.002 2
-3 (0.020 5)
s A B = P =
~2.8625" | —2.8732" [ -2.795 6
Constant
(0.434 2) (0.4451) | (0.4368)
Al [ 7 N = = =
AE 53 ] R SR £ P P
7 6 S 00 IE T I
Observations 3109 802 3 109 802 3109 802
R 0.205 7 0.198 7 0.199 3
8
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g
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g
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s

-3 2 -1 1 2 3

HORHIE
F 1 T

2. HRA T

Ohy 38 B 5t U 72 A BE AL IR 2K [ 05 45 2R fY
SR, AR SO A BE AL IR AL 2 X IR A R AT 22
RS . B2 JE7R T 1000 I BEALAMAE 5 4%
AR AT RO p (E ST AL I O A 1A 25
RN R B B> A HLAR P AE 0 {E MY
AL, 2 W 1] 0 45 SR 5 AN 2 R AR LI 1) 7y PR 3R
Fr51 % o

3. dFR HALEOR T

R T [ AR At R SR Tt RE 2 M) R X 4
ARBIHTAE FIBCR , IR ARSI Y25 3R 3 1 5
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JIEAE DRI T T P LI 9 Ak T i R R
Tt JE L, w0, @I EERIE, H
2015 4, et 2 TE T R IR Pi) IE XA
BRI R A el i S A AR
PRLE A TR RS G W HE AT A R E B
e T i i <M R C 2 9= Y e DO o 4
AIBARBIBTG B 7= A T — S 520, A SCHL i W28
18 (environment ) £ MV AE 2015 4 M 2 J5 W 4Ry
Rz B WIRAE A 15 ez, MAE R 0. @fkHE
WA G TR FBUR . BRAF A SE 57 1 i BUR
VEN FE S8 Xk H bn B0 T B BORAHE Y
R R ] S RO o ECAIL R, S B b R Al B
SE T TR AR A 5 WA 0 AL G AT A F 4k
B BhE B 1) 3 3l R AR RUAS I8 R A, AT
A RO R RS B AR & 5 0T N AE B T
PRI | S S B HE R BUR 78 8 (carbon ) o 3 4
HE5 (1) 51 ~ 55 (4) S THEE R R TEHERR ik
FIIECR TR it S8R B3 0 IE, A,
Blo A8 Tt (carbon ) FFAN 1 2 | RV HE I 3C By BURXT
FARANHT 1520 A e 2 B0 2 e R, X
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P E KA R E BCRA Q) BT 4R R T AR AR R 0 2 IR YR

FoAs o me 7 =X, AR 7 3 o B, Sk ) 32 24 it
TR A L, R3O 5 I R AIG AT £l B
AR AT BB HE SR T, DI #1551 Al
B AR BB AR AR N TESI T

4. wERARE

AR SCAE AL T 2 A S SR T 1% M 5% 1Y)

XL 4R AL B, 5 18 5Bk 7 3 fEL1Y 52 00 F: B AR A
R, #4 PH(S) ~F1(6) 5T ARG
RN 2t 4 R AL BRI, A O R
AL TR O 1) R ] 09 45 R DR — Bt
- HLB A FR BT 5% SO 0 8 25 KR i

x4 REERE(T)

S W RS 1« Inpatent
S
(1) (2) (3) (4) (5) (6)
did 0.003 6™ 0.003 9™ 0.004 9 ™ 0.004 1™ 0.004 4 ™ 0.004 7
(0.001 8) (0.001 9) (0.001 9) (0.0019) (0.0019) (0.001 9)
0.013 0™ 0.014 5™
atmosphere — — — —
(0.002 7) (0.004 9)
. 0.009 6 ™ 0.001 9 ™
environment — — _ _
(0.002 8) (0.000 5)
o B B ~0.004 3 0.003 4 B B
carbon (0.004 0) (0.004 0)
AR 2 = & & 2 &
Constant ~2.806 67 | -2.8147°" | -2.8385°° | -2.8145"" | -3.4659" 41122
' (0.4340) (0.434 0) (0.433 9) (0.4337) (0.4557) (0.732 9)
Al 5 2 S 2 = = & 2 &
AR Ay B 2 S 2 = = & = &
7 Ml [ 2 5 2 = & & 2 b
Observations 3109 802 3 109 802 3 109 802 3109 802 3109 802 3109 802
R? 0.694 2 0.694 2 0.694 2 0.694 2 0.694 2 0.694 1

5. BB T EHHEEHS X

AT AR MBI A AL RETE — 8 B JEE L M 8 45
ARBEKF- 25 18BN E 1wl f534% , AR SCR &
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6. LB AT E

% Rl A IR RO T AR SR Ry I
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1 55 WL 11 [ 58 R0 ( TWFE ) AR A J5 |- 2 %k
JIr A5 AT BE T DID AL T HEA T AT 35, #E b
PRI AEAE B A5 Ak PR [R] S RVE S U F
25 B RUER ™ R R, AT 5% M A T Y A AR
Yo AR R PR, A SCER AR HT A I A A 11

AN AR A L R 3 R Tk,
X HEAESE AT RS . 5 50 (6) 51 ~ 5 (8)
B 25 SRR W], TE 42 ) A ARV S B I X
AT BB AR AT, DRI, o [ R 4 2R
A R

x5 REERRE(D)

A RS i Inpatent
(1) (2) (3) (€] (%) (6) ) (8)
did 0.037 4™ 0.013 1™ 0.002 1™ 0.007 6 ™~ 0.024 3™ 0.004 5™ 0.004 4™ 0.004 8 **
(0.014 6) (0.002 1) (0.001 0) (0.001 0) (0.007 5) (0.001 8) (0.001 7) (0.001 9)
il A 2 2 & 2 2 & 2 =
Constant 1.352 5™ 0.567 8 ™ -1.1623™* | -0.243 4™ | ~0.809 7" | =0.930 9" | -0.8150™" | -0.612 8 **
(0.397 6) (0.150 7) (0.229 1) (0.0200) (0.183 1) (0.178 5) (0.169 1) (0.167 8)
Al 11 2 0 2 2 P 2 2 2 2 2
AT ] 7 300 = 2 P 2 2 P 2 =
7l 1 7 0 = 2 P 2 e P 2 e
Observations 3 109 802 3 109 802 3 109 802 3 109 802 3 109 802 3109 802 3 109 802 3109 802
R? 0.974 3 0.658 6 0.671 6 0.660 0 0.207 6 0.2053 0.2053 0.205 3
() RERER AR LA IERE AR B 22 205, %0 i B Y

PR E % i 22 1) A7 0 3/F ) A 52 ) il T 45
R B G 2 R T B0 A e v R R A ) T
PR e T K P B w7 e HE B B IX T
I X Al £ 5 ) B B B AR B3R K P 1
TR, O S A AR it e A AR P ] R, A SO
% Hering %% Jr ik, $E 25 S0 2R BUE AR
THASR (V) , —J5i, Bom = R AR A
TSR /L HAR 2 5 20A R0 15 R P 3k
TR XEJRE K8 O, DR b 28 =0l 2R 50 K Sl i 7
IO FH e SR T i 2 B AR, At i £ T T
HASEMIME, 5 —Jr i, = il R 252
G B 2% 1 S, SRR AL R 25 U
HEORHR 5 5 SRR o AR SCR 2 el 4 M T
BUWERSE A TR (12) , K WA T . —
7T MR X RGO P B B AR L, 1 — i
AT el T 2 el g i v ARUA A B, B M U R B
S DR T T8 O 2 Bl 4 UL MR A
RHIRLEs , R RMI M Z B A AR A 5 —TF
AT, 3k T 2 7] o 1 R 3 2 o BURF AT LRI A R
A HIEWEARRF S, F6 % (1) 5 ~
o (4) BN T B B/ — R IE HOA 45281
BB R AR R, A T A B SR
(R 85 IR RN, AN, 5 A TR
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FUBS B e 55 U PR R0 46 1B, LML G 36 1 4 7
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e PN A R 2 i, AR SO R 2518 4K TH
JE B AP AT SENE

R6 HEMKRE

- did Inpatent did Inpatent Inpatent
a1y
(1) (2) (3) (4) (5)
P
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(0.000 3)
" B - 0.045 0 *** B —
(0.000 1)
did o 0.013 9 *** o 0.011 0 *** | 0.004 4 **
(0.002 2) (0.0029) | (0.0019)
Febl R 2 2 R £ &
—2.831 2%
Constant — — — —
(0.434 2)
KP Wald FRBe|  — |4 4o +05 #* 70105 e =
K-P rk LM K — 1. 9e +05 ** — 1. 1e+05 *** —
il [ 5 L i 2 i 2 i
AR [ E R 2 2 2 2 2
7l 5 R 2 2 2 o 2
Observations 3109 802 3109 802 3109 802 3109 802 3109 802
R? — — — — 0.694 2
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FEIREE B AR B B AS AL, 3K 30 A = B R )
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() F2RRim

S TR S BRI T I 5 e A ) g K]
b T A R B S TR) I A7 A 25 5, A SO RE AR R 43
ST e AT Y = b P R AL AT AT, K T
HEE (3) B 1 i R B A [l 7l AR A
A2 S o DA T4 S P G s O X = 7
eyl B AR A A VR TR B & AT RE Y
Tt s, T BOR X 8 7 e 7 . S it 7 A 1 T
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BUHTA L I U A BCHE B, A1 45 155 35 e =l
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B AE— 25 i, A0 4 T AR A RT 8 PRl
FESRTTAT B 5 2 22 5 M R A [] | AR SCOREBE A A
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ARSI R ST R B8 T e A R
ot BUEA 1L, ANR 0, 3R 7 g (4) Sl T
DX AR T A Il )9 45 5, K B0 B v s 45
T AR R HE R 55 TR 2, X
FIRERH T 5 —, M U C A I BRI A
BB AR Z I 22 8% F s v — 190 2, X
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TR, FORARAF Gy, Hee P 404 i A a5 il
TORB B A R R4 L, BIF B 08 B L 28 20
#Tt,

x7T REMESN

it AR 4k < Inpatent
Ak
1) (2) (3) 4) (5)
did —0.006 7 ***|-0. 006 0 ***|-0.007 6 ***| 0. 015 8 *** | -0.004 6 **
(0.0023) | (0.0022) | (0.0019) | (0.0026) | (0.0021)
sk
did x area 0.018 5 — — — —
(0.003 3)
Kok
did x law — |3 — — —
(0.003 3)
did x sewage - — 0.030 3 — -
(0.003 8)
. . —0.022 4 ***
did x city — — — —
(0.003 4)
did X size — — — — 0.021 2%
o (0.003 6)
—2.836 0 ***|-2.825 1 ***| -2 837 7 ***|-2.841 | ***|-2.83] 8 ***
Constant
(0.4341) | (0.2472) | (0.4341) | (0.4340) | (0.4339)
Al 8 5 20 2 2 2 2 ]
AR T8 5 S0 2 JE 2 JE 2
7 T S SR 2 JE 2 JE 2
Observations 3109 802 3109 802 3109 802 3109 802 3109 802
R? 0.694 2 0.694 3 0.694 2 0.694 1 0.694 2
() LIAER Rk

Al A 2 5 M X BOR SEREOR,, Dt
AR SCNAR Ml RS 2 FE | 3 3 BORE B AR B
SR o AR A B 4 1O AN BB, R AR AS Rl 23
KA T /Al F RS2 LI [l IS 25 2R ke
7 55(5) SR ARET /il 1 BOR A R A
AP SEREA RO M B AR AT, 58 H R AR
— R Al R 7 MR, T AR AR LB
P ARFE B AL AR AL & AR [R] O 2 A
W AEFER 2 BOR B LI AT O R AR R, B KL
S EURERER , TH/Nlk H  TAE R EOR R

G2 BRI 5 5 =, KA Al 9 A T Ay M P
G SETTRVEE )7 il 9 3 i AR A T K
(5 A L NS Al KRS Al 3 %%
Gy AATERAT Y 3RS S0 42 SR, il 9% A A X
BV, BT I RRASE A Ml 7 2 A AN B 7 1 RE % 7 4H
B RS AT R R RS R A, DA T B 75 ) B A 58
BRI LR

F HFIK L

FF B SCHE A BT A 55 BOR BE 5 A AL
PEEF AR B BT, FLI L0, = 0 30 0o 5 e 4k e 1
PRI SR, AS TR 4B X E R B AL AT
SCAUF R

(—) B e RAAH

Al Xof 37 33 B AR R B T G R A A T
I 458 25 1900 B JROAS 5 AN 0 2 e, T 3 O A 11
fil a5 EUR R | B 4 MDA 1% 57 % T 4% (2
TR SR RO EE, TR IR R0 H (1 il 7%
WA GEGET T, S AL HI AL S T A1 il 5% A
%t AL BB R SO 5 5, A il Hp
IR M ARG K, AR EIRPLE], A S
PRAE 0 (R | ORI X P15 0% o R
fR B (credit) $6hR, % 8 55 (1)1 ~ 55 (2) FI L5546
N ERESEVESEUE SR 0. 001 4 F10. 466 4, ¥57F
1% KV 3 0 S HUE R 0.003 8 i H
1E, EEERFE I S BORO SET R R 2 (0 f5 By
SCRE, BT HEEARAHT

R8 HHBE

Ap credit Inpatent subsidy Inpatent invest Inpatent
did 0.001 4 ™ 0.003 8 ** 0.000 3 ™ 0.003 8 ** 0.001 3 ™ 0.003 7™
(0.000 1) (0.001 8) (0.000 1) (0.0019) (0.000 1) (0.001 8)
. 0. 466 4 ™~
credit — — — — —
(0.0580)
1.994 1
bsidy — — — — —
e (0.288 0)
. 0.484 0™
invest - - — — —
(0.061 0)
Constant 0.057 1™ -2.8554" 0.734 6™ -2.8303"" 0.044 6™ -2.850 4™
(0.0200) (0.4338) (0.038 8) (0.4339) (0.0190) (0.4339)
il [ 0 = = b= 2 = 2
AR 1] 22 300 = e & 2 = 2
7 Ml T RE RO = e 2 2 = 2
Observations 3109 802 3 109 802 3109 802 3109 802 3109 802 3109 802
R? 0.776 6 0.694 3 0.777 8 0.694 8 0.777 5 0.694 3
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B it , 75 S BOR SCitE S Al AR 5E T
AL 5 i B sl T8, 8l Aol i RA
BREARBIFTHNA | B ARBRHR AR

B SRS R R I BRI 2 H A
SRR, SRR WA AL B BT, W BUR R
Tyl il Rl HLAR T S 2t €0, 4 Rl 7 it R0 IR 55, S 4
AR 2 oo bl B BEE ; St B BB
S HEREIRAM R 25 SO0 2 | o7 A AT BOH LR AR, L
R A A 3SR E AR BIHT B 7

5= i T AR AR TE 22 5 IR R B R
A St R A 6 B AN TR, T — 20 okt e < —
e e A, S 25 S fb B HR R ARORS T it R
RE ST o BAASRAN, 3 — 25 i R v v 35 b X
SCRFSIRE Sl AE O Ml XA B R 40 38 R i R
NG AHT ; 51 0T 25 15 G =l B B3R S+

199



A F 2025 55 11 #

G451 5, 5 B Al 52 B0 70 2 f T 354 %
Ji& s im0t rh /IS Al 1) K47 g B R BUR R,
HEzh Al m B A R

BE

[UTFARA Y, JEmI A . o Rl Skl 3 R 7 A =X B
WSROV [T]. T E R ,2023(10) :98-108.

[2]BBUR = E R R R AT BE R A . b [ St 2t
ARG TN S BURS R F B R B AR e[ 1], o B Rl
2022(10) :1-12.

(33K %, kil . FREEBOR i 4 A1 55 30T B 6 i 1)
BRI ARSI )], 4T ,2023,46(5) :119-151.
(4144, A . ARk T A b s B AR BIB [].
B Tk 23 ,2020(12) :178-196.

[5]BU M, QIAO Z, LIU B. Voluntary environmental regulation
and firm innovation in China[J]. Economic modelling, 2020
(89) :10-18.

(6] Ehmity, m3 . ARGRIN T 5 Al FAE AR IR B AR ANHT[T].
PEAD - B S53EE,2022,32(7) :81-90.

(78057, 282 . RN A RS IR T - AR a5
BORXT R EHAR BT BN BIFR [ J]. 40,2023
(8):115-133.

(8K, W AR, KHT, 55 . ARBRIA i 3 0 Al sk
GUA AL SN[ 1], T ML B, 202444 (12)
44-52,

[OTRBH AL, 52 E Mg . ARk A8 T 3 BRIk
Mg R R R EZWI]. PEAD - BIHS5H5E,
2024 ,34(6) :65-79.

[10]PORTER M E, LINDE C. Towards a new conception of
the environment-competitiveness relationship [ J]. Journal of
economic perspectives, 1995, 9(4) :97-118.

(11 )25 5, M ete . e Rt MU T2 5 ek .4
Bk B B AL MIESE[T]. KT,
2020,55(9) :192-208.

(12X Rk, 1 B . b B BB AR AP B A5 A (B8 - AT AT
BNGEESEILRON 7 [T]. &TFHoT ,2022,57(1) :72-88.
(1372590 Bt . UM PRI M PP ) B 5 Aol 2 68 0 R
BIFTLT]. ARl ,2024(3) :94-112.

[14]ACEMOGLU D, AGHION P, BURSZTYN L, et al. The
environment and directed technical change [ J]. American
economic review, 2012, 102(1) ;131-166.

[15] ANDRE F J, GONZALEZ P, PORTEI N. Strategic

quality competition and the Porter Hypothesis[ J]. Journal of

200

environmental economics and management, 2009, 57(2) ;182-
194.

[16] ALBRIZIO S, KOZLUK T, ZIPPERER V. Environmental
policies and productivity growth: evidence across industries and
firms[ J]. Journal of environmental economics and management,
2017(81) :209-226.

(17 ] HAZHE, SR L, ki, 45 . ARBRTT S BOR X Al
LREQEAYE R AR RIPLEI )], sPEAD - BESEH
1% 2023 ,33(5) :125-137.

(I8 T, TR . PREGECR Y[Rl P80 " BF e < ok A
AR T I AIE G [T ], P EECRESE 2024 (4) 112-121.
[19]HU J F, PAN X X, HUANG Q H. Quantity or quality?
The impacts of environmental regulation on firms’ innovation-
quasi-natural experiment based on China’ s carbon emissions
trading pilot[ J]. Technological forecasting and social change,
2020(158) :120122.

[20]REN S, HU Y, ZHENG J, et al. Emissions trading and
firm innovation; evidence from a natural experiment in China
[J]. Technological forecasting and social change, 2020
(155) ,119989.

(21 32K % Rt R4, 55 . RS S BURMEHE 1 4
b S AR T[], &R (FET)) ,2024,24(5) -
1656-1671.

[22] %5 kB EY . FREEALE 5 A L 2 BEE M - R0 AL
SR L], SR AT HRE TS, 2024,41(8)
175-196.

[23 ] E WM BRI, 5k 21 . iR R4 517 Bl s
TR Ok A BMR R E B AR [J]. R &, 2024,47
(11) .:6491.

(245815 BRI . BRA P00 TR R T IR & RE RIS B8
HBOIEII]. hEAD - PR 5 B 2019,29 (12)
26-35.

(25 ) HEma Y, B /NEE . 535 A Al g b S5 e 5 o 1
HEEHOR )], HHAR45 2017 ,40(7) . 78-101.

(26 | Bl , Bz, e . 2k (A5 DY BOR A ROWLSON AIFSE -
ETHEARGFH S RIEFLEWRAMALI]. hEI &,
2021(1) :174-192.

[27]TIAN Y P, SONG W J, LIU M. Assessment of how
environmental policy affects urban innovation: evidence from
China’s low-carbon pilot cities program [ J ] . FEconomic
analysis and policy, 2021(71) :41-56.

(28 JARH M, 32— VPR JU . FREE AR 0 BRI 5 il



it - AEERG

B KRR B BUR A9 A BT LR R T AL AR R 0 2 B 4

SEAFT]. TEERE,2023(2) :169-180.

[29] &8 XM, 610, % . B8 Ao Jan #E A
Peig G e ORI S J]. SIS, 2022,39(12)
38-54.

(3014 % , ERBE, M7t . BB A R UGE 5 i
TP A R T ()], A E Tl 25 ,2022(6) -
155-173.

(31758 IR 4. Al B T 2 ) 2 66 B 3 i T A 5
[J]. &¥HF55,2020,55(10) :106-123.

[32) 240, INER WU AR, 45 . 200 RIRIREE R 41 4 dn
TSI ERRIS  ak g K W R e e (00, RN - B
RS H35E 2024 ,34(8) :22-35.

[33]EAR, 200 E . BRI HLT SN I3 5 4 A1 . ok A
NGRS A A BIR SRR A TEDE [T, S0 5%,2023,40
(12) :26-38.

[34]SUN Z N, DU Q Y. Environmental regulation and firm
R&D manipulation behaviour: evidence from the low-carbon city
pilot program in China[ J]. International review of economics &
finance , 2025(98) :103880.

[35] B4R, e 30, I3 . ] Fh R BT 58 s A 25 77 A 4
SRR 3T SSE HESR RS AT [ 1], hE
NE - BEIE S5 3EE 2022,32(9) :92-107.

[36]YANG C, SONG D, SU Y H. The Low-carbon city pilot
policy and trade credit financing: evidence from China[J].
Finance research letters, 2024 (66) :105663.

[37]JIANG Y, DING X, REN Y S, et al. Low-carbon city
pilot policy and green investors entry [ J]. Finance research
letters, 2024 (64) :105421.

[38]ZHU C, LEE C C. The effects of low-carbon pilot policy
on technological innovation: evidence from prefecture-level data
in China[ J]. Technological forecasting and social change , 2022
(183) ;121955.

(39 R, b, FUREGS , 55 . DR AN “ 55 AR 5
“HF RN " AR 7 BT A I R B 1Y 43 L5 ]
HA T T]. 1Y ,2020(8) :18-37.

(40 Ek 5, 458 . A BEIE 2 3 . BOR B #b B X 4l

AU s ()], E Tk & T, 2023 (2)
131-149.
(412595 )50, PRt . SRR L) TR S5 Ak sk (g
HOEE R A B A G AL RMIENE[T]. KT,
2020,55(9) :192-208.
[42]BAI Y, HUA C C, JIAO J L, et al. Green efficiency and
environmental subsidy: evidence from thermal power firms in
China[J]. Journal of cleaner production, 2018 (188 ) :49-61.
[43]DU K, CHENG Y Y, YAO X. Environmental regulation,
green technology innovation, and industrial structure upgrading:
the road to the green transformation of Chinese cities [ J] .
Energy economics, 2021(98) ;105247.
[44]1ZHANG Z X, GE Z Y, LIU S H. The low carbon
transformation of cities and corporate investment efficiency:
evidence from a quasi-natural experiment[ J]. Journal of Asian
economics, 2024 (95) :101843.
[45]QIUS L, WANG Z L, LIU S. The policy outcomes of
low-carbon city construction on urban green development:
evidence from a quasi-natural experiment conducted in China
[J]. Sustainable cities and society, 2021(66) :102699.
(46 ] Fify 9T MR AME . AR R b “ 2% 14T« 7 Mk 25
S A s @ RIHT (1], B S E R & T,
2025,42(1) :93-115.
[47 RN PVHET  RB R . BUR 25 005 Gt 80 PF A -
kA E AR R SR IE ()], R
2019,35(6) :95-108,195.
(48] ks, BB VRT3 55 4 R BB 45 1 ¥ Al B 45
MR REHER[ )], AL ,2025,48(9) :176-200.
[49 JHERING L, PONCET S. Environmental policy and exports :
evidence from Chinese cities [ J]. Journal of environmental
economics and management, 2014,68(2) :296-318.
(501 PR, RAF B . v el €0, 45 il 5 28 5 v o o K SR B
DI B 2 A% SR A S S FE (] A BB
2025,33(2) :50-60.

(AX=%HE: B )

201





