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Abstract: The composite quasi-natural experiment empowered by the "dual-carbon linkage" was reconstructed based on carbon
emission trading and low-carbon city construction. Using panel data from 280 prefecture-level cities in China from 2011 to 2022,
a double machine learning model was employed to examine the impact of the "dual-carbon linkage" on urban green
transformation. It was found that the "dual-carbon linkage" had a significant positive effect on both urban economic
transformation performance and green innovation performance, with coefficients of 0.027 and 0.083, respectively, significant at
the 1% statistical level. This indicated that the "dual-carbon linkage" contributed to comprehensively accelerating urban green
transformation and demonstrated a more pronounced empowering effect compared to single institutional innovations. Mechanism
analysis based on the "government-market-society" three-dimensional framework revealed that the "dual-carbon linkage"
indirectly facilitated urban green transformation through government environmental improvement effects by reducing
environmental pollution and enhancing environmental enforcement (with coefficients of —0.727 and 0.721, respectively), market
resource allocation effects by promoting industrial upgrading and accelerating economic agglomeration (with coefficients of
0.134 and 0.332, respectively), and social participation and governance effects by raising public environmental awareness and
optimizing public service environments (with coefficients of 0.487 and 0.052, respectively). Heterogeneity analysis showed that
the incentivizing effects of the "dual-carbon linkage" on green transformation were more pronounced in cities with lower
bureaucratic redundancy (coefficients of 0.110 and 0.147, respectively), greater financial technology support (coefficients of
0.039 and 0.067, respectively), higher market integration (coefficients of 0.057 and 0.102, respectively), better sci-tech business
environments (coefficients of 0.121 and 0.138, respectively), as well as in cities located in the Yangtze River Economic Belt
(coefficients of 0.041 and 0.069, respectively) and eastern regions (coefficients of 0.063 and 0.046, respectively). This study
provided empirical evidence and decision-making insights for local governments to coordinate and unleash the synergistic force
of "dual carbon" institutional innovations and accelerate the comprehensive green transformation of the economy and society
during the "15th Five-Year Plan" period.
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Table 1 The indicator system for measuring the performance

of economic transformation
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Table 2 Descriptive statistics of the main variables

A FEARE ¥ bRk % e/ ME S ON:}
atfp 3360 0.391 0.132 0.140 0.941
dti 3360 0.408 0.174 0 0.998
td 3360 0.118 0.322 0 1
pol 3360 3251 3.697 0.017 56.554
env 3360 0.252 0.883 0 16.949
stru 3360 1.081 0.607 0.175 5.650
Ineco 3360 3471 1.219 -0.690 7.851
pec 3360 0.673 0.865 0 12.740
pub 3360 0.061 0.094 0.006 0.986
urb 3360 0.497 0.204 0.110 2.456
Inpq 3360 0.154 0.989 -3.912 2.560
Infinan 3360 0.857 0415 -0.531 3.059
gov 3360 0.202 0.102 0.044 0.916
finaut 3360 0.451 0.220 0.056 1.541

3 KIEHERRESHN

3.1 FHAEMA
SXHLXE “ORURRIBCEN 5 T g (6 P TR PR SR
RO HEAT SEUE 73 A 4 T B HLAR bR B30 A5 M Ak 2

b AR A, 3 L 3 B BLAR AR R IR A AR L
B3R 12 2,38 3 AR T AHM 45 51 L 21 (1) Fi 4
()35 T 38 T J2 T 42 AR i — R DL S ) R X
W] 5 2, 5 SRR I OBl 7 AR td 1 R EY
B3N IE B G)RIF(4)HE— D4 T oAb v 2
25 )R R ORI DA LA R RGBS S Bt
FEEETHNG)RIB(4) I SR 25 FAKE I, XUk
BB A T R BOITE 1%KF 11 ) 552, W XL
BRIKS)” R 205 i B M 2 (0 BB S S IR FE T
HF S 90 10 ) b el AR, RS XU IS e B =
28 U 7R SRR S (L BT SR A A P L B )
T AR AR R 1 AR

3 HHEMENA

Table 3 Baseline regression

A5 ) (@) 3 ()
gtfp dti atfp dti
td 0.023*** 0.083*** 0.027%** 0.083%**
(0.008) (0.011) (0.008) (0.011)
Constant 0.002 -0.002 0.002 -0.002
(0.001) (0.003) (0.001) (0.002)
A B — IR I & i i Z
A B ORI 7:5 i & Z
T T 2] 5 0 & & & Z
b DX ] s A & & & Z
Observations 3360 3360 3360 3360

TAZRME TREAS T “XUBRIES) " (td), i MR AL 0 Sy 48 T A T 45
W (etfp) IZH OGS0 (d), s " " MERIE10%. 5%, 1%
HIZKT- b 35 K5 P D SR SRR 22 GRS B3k 7). T ).

3.2 FaflvEAT I

3.21 ABKEARGEM Uy AR e AE R .y
A ] =1 45 SR T 0 A Ak, 10— 20 G2 A AR R %, X LT
B A2 oy BT XU 1% 5% 45 AL PR, % 4
B (D~FIARIRER T L3R4 AR S (A 145
TR I, “RUBRIESN” A5 T R EIR B 35 N
1E, 2 B 45 P AR BRI R O3 HE U 45 1, BT “ XURK RS
Xk T 4o €8 2 7Y ) 0 [ R K N AR AR B S5 o —
TSR B G DR, 96 DI T 76 Kk R ) RIBUR
SCHF B A T T A At 3k T W b — B O HERR 1R
RERRAE A (R 25 B30, T BRIT AR 56
ARFFEE 28 NET A I3 0 ol R A A T B it
AT R I T2 4 thal(S)FIF(6)H [Rl)= 25 S n]
HLAN R EVAR DXAEA S, “ RUBRIR SN ™ X3k Tl 2 (0
MR ORFE T B P Rl h b R R
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Table 4 Robustness test (1)
A E @ @) 3 “ (6] ©)
gtfp dti gtfp dti gtfp dti
td 0.024*** 0.077*** 0.026%** 0.063*** 0.025** 0.082%***
(0.009) (0.010) (0.008) (0.009) 0.011) (0.011)
Constant 0.002 —-0.002 0.001 -0.002 0.002 —-0.003
(0.001) (0.003) (0.001) (0.002) (0.001) (0.003)
) A B — I 2z 2z & & =2 2
) A B R I iz iz & & =2 2
IF TF ] 52 280 iz iz & & =z 2
X ] K 2 2 iz & =z b
Observations 3360 3360 3360 3360 3024 3024

322 HEAHM-MEA LB ERN  FA 0T
AR T Z TAEAT 25 DI RE Al Ot i B BURIA ST AR
IMAFAE RIS A FIE R IR R Z T ST 45 18 1) T,
SRS Ve 1) A, I AR B U R At
NG — IR TRV AZ L 5 RO HAA A S SRR 5 (1)
FIO) AN (2), Z kv R0 35 M3 3 kAR A
LRI XIS " MR DR T W] S R 2 e R
JAEE U W AS ST A Do 18 AT R AR 1.

3.2.3 IR IAS Zy A B 3k T 2 e Fr) — i 2%
N Dy SRR BRI AR BUSR A  RAY  l
SR 28 0 SIZ it PR 1 4% 52 W), 3 L 7 9 £ R [ U )
FLA] F B HE IS S 1 3 A 46 I ] £ A2
350, LR AR s 3Ty AR AR I 8] R4S TR 5
B B)~B(O) MR 7R T AEF BRI AL Sy BUR AT
ARk 11 3t R Rl BUR A — B O S [ [ ) 45 2R,
ATRUREL, “XUBRIRS (10 28 B0 IH A 25 Oh 1, IR

EIHIE T A S & i R i vk

324 CURHUMREARE BSR4 1 1K) ik
P, 3K B iR AR B R AT S e T 22 B T S,
5 M 5 s T A A S B Y B e R ) i 5
A 1L 20 1 AR A RN 55 L ) 2k P A R 4 4
TV [ A R 7 IR T e TN 8 o £ 0 At 2
H 2T B AR R T AR, 2 B i
IS E R IVA L MR AT K2 N7 E 75 3 6 QN S
K vH ST A b 2 T TN AR R S A R TR AR 4
ANFREETG e TR im0 ISR AR AR AR
SBM BT S (0 4 B AR o UM IR 20 5
M550 (tfps). X T+ (L B B S8 I T 4 4 %k
300, R W B (dtis) BRAX L R S 4R bR R
5 WA HASN @)K 7S T ELARIRIEE R, m) 0 X
BRIRS) (] R BN S22 0 TR A SRR S TR K
SRIKAT.

E5 TREMEIEEQ)

Table 5 Robustness test (2)
A5 @ @ 3) () (6] ) () ®)
otfp dti otfp dti otfp dti gtfps dtis
td 0.081*** 0.165%** 0.076%* 0.070* 0.071%** 0.065%** 0.035%** 0.066%**
(0.015) (0.029) (0.035) (0.042) (0.020) (0.014) (0.010) (0.011)
Constant 0.004 -0.003 -0.001 -0.003 -0.001 -0.003 0.001 -0.002*
(0.003) (0.003) (0.001) (0.002) (0.001) (0.003) (0.001) (0.001)
A B — R 72 2 72 P & & & &
A B R0 2 =z & Z & & & P
I i) [ 52 2 b =z P & & & & 2
i D] 2 & =z P & & & & &
Observations 3360 3360 3360 3360 3360 3360 3360 3360

325 HISHARBORELW  FHRER] “XUmIKs)” X
Il T 2 CE0 B R R S RT E 2 32 30 1] I A B

SO 25 (BRI T-0,  PRAlE. “ BUBRIERSh ™ 2 A v
PRI 1, DR BT 34 PO 1 82 I [ 25 3K LR
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HIRIE “ XIS 7 A2 SRR, P i A A5
KRB it BN e (B ho D AR SR (R BOR . g
AT iy ] B 25 2 (0 JBCHEAN 8y o R A5 0 7 IO, L K
BT SO < G BRIk T A5 Ak T A SR

SHEAT 3T 2 6 RIAR 7 MU T 5Bk LR IFATIEL
SREZMR 5 B RN G5 R A s, “XRIECEh [ fmly
FEAR S 1, RIE S R SEAR B e, XU
KB X e (e T ORI A PR SR B A

Fz 6 FRRMHKIEEG)
Table 6 Robustness test (3)

- PRI i B e €T W) JURERLSE 5 il 57
otfp dti otfp dti otfp dti otfp dti
td 0.025%** 0.082%*** 0.019%* 0.068*** 0.025%** 0.083*** 0.015% 0.070%**
(0.008) (0.011) (0.007) (0.009) (0.008) (0.011) (0.008) (0.010)
Constant 0.002 -0.002 0.002 -0.002 0.002 -0.002 0.002 -0.002
(0.002) (0.003) (0.002) (0.003) (0.001) (0.003) (0.002) (0.003)
Pl AR — K P Z 2 7 P P P P
Pl AR K P Z P 7 P P P P
I i ] 25 N2 P & i 7 P P P P
D[] 52 R P Z P 7 P P P P
Observations 3360 3360 3360 3360 3360 3360 3360 3360

x=T7 REMEIEG
Table 7 Robustness test (4)

BT SCHI T TR
gtfp dti atfp dti gtfp dti
td 0.036*** 0.068*** (0.032*** 0.080%** 0.036*** 0.083***
(0.011) (0.010) (0.011) (0.010) (0.011) (0.011)
Constant 0.001  -0.003  0.001 -0.002 0.001 -0.002
(0.002) (0.003) (0.002) (0.003) (0.002) (0.003)

e

AR —
- 2 = =& =& =
R
AR R
- 2 = =& =& =
R
P i) ] 5 2%
. =& = =& =& =
I
i X 7 %
. =& = =& =& =
I

Observations 3360 3360 3360 3360 3360 3360

326 WARWIFINE  (D)EBOWEMLA Y S HIE.
R I SR A SCES 1 (R mT e M, 1 HURE v
(] P £ BE R LRR AR SR S35 DA B ST ST Tt
T [E YRR B (RS A T UM BIE 5E5(2) BE A A 73 1)
EEAG. DA FHERR AR AR 73 350 L 36 A SC S5 Ve 1R mT RE S Wi,
X HUREREA 7 B LB R AEIRD AR Y 10 2 300 1
733 R A B AR vy HERR ALY ¥ 5 ) A S 4
VB MR, D8 s A T 45 R A 25, 3 HLRE v ]
VAR S P 7 e A TR B 8 Dy B L — e PR AR AT L
AL (4) ST B RIHLE 25 S SR T Al oF O G2 it
B SRR R AR AR A 1, 3K HUR B 1y ik

HH AR HE B E BE LRI BE ST U & 45 SR kAT
A R VAN USSRl Ty 2 (3 RO
SN PR B LA S AR Y LA AR

FM=Stacking[FMgg,FMgg] 0
MSE'[g(X, ), (X, ) )= minMSE, ., + -
MSE x,) ]

K FM O I U4 B Stacking 67 HE B ik b
BERF R BEHLARAKGB 267 B B 32 THMSE ™l
FM 103 J7 35 225 8(X,) B m(x,)" W43 5y Hg
FM ()i Vi vl M8 ) 2 BB B8k 55— SR
I AL A% o A1 H B2 52 T4 o v 4 42 o A R 5L
Q)R XURR IR By~ S v i 2 1A e 0 ] 6
m(OGYEAT LA AT 55— BB (o4 45 SRt
ATHEB2E 2 A0 B HER b 322 (8) 0 S e 44 24
7 15 25 (MSE) 5 /N (I B R 2 & 0k “ Iedb 4l
(FM); 55 = 3 T FMUUEAT A T, B AS < XUBREE S~ %)
9T 4 (T 2 Y BRSO

X 8RBTSR T Bk A WF 97 77 145 s 1 ol
P 8 5 T LR R, AN 2 T BT AL 825 ) Sk,
R 53 81 LA, ST 3 — AR 30 B R 3 R
R FH LT B2 37 1 0 S 17, SURRIESD ™ 2
SRR T A 4 00 B Y R R, T VR BRI T A
ey =il
3.2.7 W54 VU T M AU AT B A4
G2 (PSM) T FH T 384 70 A 350 41 60 % 20 6 T W 0
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Ap e bR A] B, AT B ARz 46 e X HLAS T 1
= VL PC AN JRODG P A DG 5 g 92, [ 0 8 B L 36
9.45 W R A% 0 F AR Al T R /N RIS 2
55 LU A VA 36 AR —F0. (] B, Ay G 56 A TO0DN A0 i) L P
JT 7 15 I L6 OC B AR B T 5 W) 45 18 1R A g 2, 3X L
i | Rosenbaum Bounds vE#E1 T 88U 20 AT, DA EPAR

AN DR 26 PSME Al T 45 AL (1A 5 i A 6 4 R
R 10 Pron(Z 5 R SUSC R Er QB ST G0 45
R 20, Foh o {i 3R BB R LI i R 1 D A7 R
JE o BRI R 27 W ST A RN 7T REAF A5 1A Bk i 22
TANBURR 3 10 1145 W] AT P~ 24 A B A 7
AL A B [ AU B B e 4 TR R vl e

Fz 8 TREMARING)
Table 8 Robustness test (5)

6] @ 3)

“4) ) (6 ) (®)

A
atfp dti atfp dti atfp dti atfp dti
td 0.014%* 0.077%** 0.023%* 0.070%** 0.019* 0.149%** 0.013* 0.074%**
(0.007) (0.008) (0.012) (0.010) (0.011) (0.022) (0.007) (0.011)
Constant 0.001 -0.001 0.002 -0.003
(0.002) (0.002) (0.002) (0.002)
A B — IR I Z & & & Z & & &
A B R I Z & i & Z & & &
I ][] 5 250 Z & i & Z & & &
b XTI 2 2 2 =& P 2 =& =&
Observations 3360 3360 3360 3360 3360 3360 3360 3360

x9 fEEFSTEMAITER

Table 9 The results of propensity score matching estimation

) EESUNIEYS £)3(0.022)
TiH
atfp dti gtfp dti
ATT 0.023%** 0.082%** 0.023%** 0.101%**
SE (0.008) (0.009) (0.006) (0.009)

AT PSMAG TF 3445 ) T VT Rl AR =, BRSO T- PR A D 3EAR,
WA E BB ST AIKT S Sl R R KT IC T i IS #5728 o ) b g
A ZE I 7E10% LAY .

F10 HURMEDHT
Table 10  Sensitivity analysis

off 1 1.2 1.4 1.6 1.8 2
ERRBEMKFE 0.000  0.000  0.000  0.000 0.000 0.000
THREZEMAKF 0000 0.000 0.000 0.000 0.000 0.000

T =202 WL IR B 2 L BR.

3.3 (L FHLHL

AR T S BER 20 B, X L — 20 T “ BUR-
W —th4s” ZHRERER R ks WAk i
o 10 8 7Y () A LR B AT 35 A S BRI B v
(pol)~ FARFIE(env) KT “XURERS) " [ BURER
B8 U0 28N 3 FH b TG (stru)  £8BF SR A (eco) 1
Sh T 37 0% 5 I TR A B AR B AR A B IR IR
(pec)s 2RSS FA 8 (pub) >k ZiH] “ RIS 7 14
£ 5B BSON, t A ) WIS I Bk T 4%

R — 26 HLRER A2 AR RN 45 Fank 11 fiow,
P T SR 2 BT, AR HT A T

3.3.1 BUNIEESCENLE  ARIEER 11 K1) RS
Q)T EN, “RUBRIES) " X 8BE 75 e 1 5% 0 R 50K
—0.727 X BUR MR FIE I 52 0 Rk 0.721, H453 53
TE 5%A 1% 17K 23 3R W XIS ” 7893 K
FET BURG BE T 808, A R T BREETS e 1o
T IRRPIE SR A T LY, M BURF A BT s
38 1T 2 0 e R S AN ] 3 S € B Y () B 28 H bR A R
I AE TR R it 5 G B ) L TR S AN
5 G EA  AT BR  Al 1T  , R v Y i B4
HCHRTI IR BT A L AE A7 i S B¢ R0 i Alk o s
SRELHAFIZE [ R AT WA S R EOL B EHE
BRSNS A I Sk B BURF B AR R BT )l
A58 £ b AN 159 A 7AW A i 6 B A g g v, T e B AR
R A ity 53 9 B 4 B R i 4 € QB 05 8, DL R
2% 00 B8 R 300 SR KT BRI A5 R0 e AR 0 o A 45 3
PR R ESURT R v B S A )T IR Bl e .
3.3.2 WHBHEIENG HEX 1 1BIG) R
(4RI, “ B )  Xof 77 Ml T 2 R 28 55 S 4 1) 5% i)
RE AR 0.134 A1 0.332 HIA 25 2 W] “ XURRBE
B AR T P T R T B A — T
TH LR RS 7= b 25 4 1) B 5T 24 R R o A
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J7 TR JXTf “ SR ZLA) 7 g KR T BEIR AR,
AN 2B AR i e miBRHE “RERG”
SHLER O  IY  — J THL Z2 0 SRR AT DASE e BE YA
PR M55 By 27 A4 BEART S e M HE TS AR R 28 5
SR W] LUK AR 20 B RN AL A M 5 A < A
7 AR PO TS I SR A AL

3.3.3 HLZLIGHEMUH MRAEE 11 1HIG) M5
(6) FI 1, “ RUBRIKS]) ™ X 22 AR R R AT 2 3R 55 24
S R M AR B8 25 A T AR WY “ORURRIER SN EA AL
RAE 2 ARFA R E R A 24 LR 55 85— J7 1, 2
AR OR TR D — Al IR ORI A A0 8T i, 25 T
Ao 38 T A b5 e A A8 3 AR N RS ¥ G il A
PRI 52 A 1 B 8 DL KR €, 6] T B 1 5 U 4
N BT i 4 5 Ml 5 €8 6 00 7 — 5 T, R A 1 4 3
M 55 PR S5 AT Bl T8 G AR 2 (PR T BB A i
7 A R T HES I T 2 (R TR, R ) JE
S IRBEIE AT LA 5| B 2 SR BETE, N Rt Ml A JE
SN T AL (158 < SHF RE B T e (L e AL

F 1 AESHLHIRE

Table 11  Conduction mechanism test

(€] ) 3) “) ®) (6

pol env stru eco pec pub
td —0.727%*% 0.721%%* 0.134%%% (.332%** (.487*** (.052**
(0.293) (0.083) (0.033) (0.071) (0.136) (0.027)
Constant ~ 0.122** 0.031** 0.010** -0.016  0.002  0.001
(0.060) (0.012) (0.005) (0.014) (0.001) (0.001)
R T A A A
TR
A= o 2 & o & 2
TR
ETJ- l‘Ej [ﬁ] /’E' ;‘& =R = H. =R (=N H,
M.
iﬁ_]‘ Iﬁ‘ [ﬁ] /’E' ;‘& =R = H. =R (=N H,
M.

Observations 3360 3360 3360 3360 3360 3360

3.4 CRBRIKSN” WKAE M BE BT

2 HE BB B 22 AL T v A 1)
JoR R e o 1R SR I 34, SO 1T 3 1) 22 S A R L A
Sl Ty B DA 2 S 8 nT RE RS B XURR RSN 7 (1)
L (00 B TRl 28 . LA T 5 BBURT 97 5 1 R Bk HE T
AL Sy VK 2 (RIS AT WU ATAR g 3 7 A Jee 1) S it i 42,
T DR e TS HSC B 0 A A P A3 W 2, O 0 3o
VTN P2 5 ] B A o L N L S

AR A A3k 1 T 3 W) R 3 sk A A A 5 R e A B 5 |
S AR T K 7/ Y IS S SR 200 Y N P D A W)
BUR AR 02 “ RURIEs))” A5 ki gk 6
TR (1) SR, BURF T BR 22 TR . SR BUR B, 1)
M BRGEAT Mo PRI B, A B S AR 8L
17737 ) M N SR 2T EA s i e e B R 2
B B 2 PR AR b X TR BURIAT JJ B S B K
SR AR ], 22 S A0 S 3 I A BB EE BRI
Bl SN R O R X 3 e M I 5 4 T, A S
WA B AR, MBI AL L & HE— 2D RS
ORGSR 38 1T 4 €0 2 R0 S i 1k R e 25 R
341 AAHBUNYERE T BT
SUTLAR IR 2 T 3 BT 2 LR T 3l TR R SR BN
R W S B R A R AR O, TR AL GRS
FE— ERETE Lyl T A G5 80 1 il 5 AR, mT
REATAS “XUBRIESN” B SE R S AEAN ) B AR 412
TUAFEIE T H B 2. 2 2% i e i S PO s A S
PL 2011 FEAh e AR AL B b SN B 5 =
FEME Y N FC b, R B R N 5 B A A o
PR ZUCA R B AR b, % LB /N 36 I i i 4 21
TUARTE FE IR K W B R N 53 LB AR R T 30 47
0T 0 A B AR L S0 AR TRAR 3k i, R 0 Ok R
LA B IR 12 MEI()~F1@)Hs T H
PRIET 25 AR I, “RUBREES)” T8 B R 4100
A% ARG I 1 DX T R B A8 1 (B AU R e
— 51, B B GUCAR I Et R I i R K AT
BUBCRAR R 5838 2 5 30008 3= A T I 265 v 1) ) 52
PEAT S B A, 18 i 90 50 A 10 47 4 €600 3% 3l R A
W, e — s R L BELAS “ XU X3l i g e
AR . ) — 7 T, M B AL GO CAR B R I,
T &k — i HE sl ae 1Ll A A
W 5 18 FE T, T 2 3 RUBR ISl S Il i 4k
FER IR SOV A

BE T BUR W BURKE: SHE IR 7 P 3 #r . b 7 B
WERE TR I B 00 W B SR S 30 T T i kR
BT H 30 1, WG AN [ BUR W BB SCH )
FE TR 3T AT BE LA 25 AR OB Bl PRGN
XHSRA 2011 A5 BURF R 32 H R Z ) SO
VR BOREBE S v 1m0 Ik i 410 A e BRI
OB SRk T, 4% R I BURF I BB SCHRE S
7 BARAETEE Rne 12 M5 ~31(8) . i] WL,
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G T AR BUR Y BORHS SR I EROR (R
T, A I BE AR S e AR €0 BT R U, — S R
GRS S R Ak S (BRI A B

PRAS AL (VI HE L. 5 — 1, o 1 BOR W BORHS SCRF AT
NI FL A5 W A (55 51 A LA RUBRIECSN 4k
T R i b ey i e € 60 9 35 20 B A O 52 B < L
FE T DR, AT Oy XU I BT ™ T ek iy ¢ €5 2 T e A3
PSS EER

F12 BABFHERSRMESH

Table 12 Analysis of heterogeneity from the perspective of the government dimension

B A LUK ERALULR S WOR I BB S R v ORI BB SR
Ak (€] @ 3 [C) ) (©) () ®
otfp dti otfp dti gtfp dti gtfp dti
td 0.110%** 0.147%** 0.003 0.059%** 0.039* 0.067*** 0.008 0.037**
(0.024) (0.029) (0.015) (0.014) (0.020) (0.016) (0.010) (0.018)
Constant 0.002 -0.004 0.001 -0.002 0.001 -0.003 0.002 0.001
(0.006) (0.007) (0.002) (0.003) (0.001) (0.003) (0.003) (0.001)
Pl AR — K P P = P P P P =
Pl AR K P P = P P P P =
ISP i) [P 52 2 1Y P P = P P P P =
b X2 R P P = P P P P =
Observations 360 360 3000 3000 1680 1680 1680 1680

3.42 AWML N AT BT
PR FEE (10 S S 20 M A vt R T 3 — AR R P A
i S PR R LR (RBR. FAORAEITIE
SN RIEEE S-S NN AV CoNL A L
SXTCBE 20 T 2 (e A AR T R TR T 3
AR AR M B “XURIRE)) PR S 25 R
FEAEZE St X L 22 B UK RV i s, LA
PSR HOT 2011 AT 00 BIFEBOR T & %
T T 37— AR B A% ORI, T 37 70 R JEE
NI S AR RE OB R 11 37 20 B R B T
He b R R 3T 20 T 3 AR A R B (R kT,
FCA N T 3 AR L B PR Tl B AR At o 45
R 13 BIFI)~FI(4). 55 R Los RS 5 R “W
RIS AR N I, HIXFRRIAE T A i — A4k
PSS e (1 DR UG W] st B il — A4k
et T BEA . BRMAA BR8] 1 5 Hiiah,
(7 P i D> 17 117 7 B 2285 R I R AR ) A AT B 1K
i HES) “RRIKZh 7 STl 2% (BRI R 5 W
B 2 V) A T SR B R R T — AR AR
Lsg iR s BT =R & NN o e DR &
IR, — @ R EXERLY “ XU S) 7 I g 2%
TR AT I IR BT S,

ST RHCE RT3 T M. KA E T

P 0 WA B 70 L IRIE A B < R 5 3 1) BT o
JE, T AT R th 23 T B [ RS 1 A0 1 XU
BRES) () S5 280 SR A7 Al 233K L At 6 5 i 1)
(IR, LA T BT T vt R 28 P < Rl RS S 3R]
RIS 2R A BOR A R T A R R A R
(RIRI 30 A2k 17 41 DA BHECE B PR BT 3Ty He A
R RHSE R A SR ZE (K3 17,38 13 (R51(5)~41(8)
JE7R T BT RHCE T PSR S i [A] U 5 3 T A
“ORURRIKEN " AERHICE T PSR I3 T R 22 B e
T GOR o 0 B T ST A S 0 A P i, R B e
WY A P €00 2 B Ak A — T i, R O RHECE R
BT BT 5 R 2 (P58 (AT XUBR I S) I
AT 32 Bt ] T 2R O BOR IR A 5 1, A T 4
3T g (L Y. 5y — T3 T 4 kT RHRCE R A R
U I RS AN TR AR | AR S5 B Yt e g PR sk
82N/ e NN 1 ST - S Sl e V03 P M D PN )
Bl e o AR AR B 2 (LB RS TH e (L BB RE ),
Al F L RE 8 ST PR T A AR i (AR B, A
T 25 8T o O e YA S 82 .

3.4.3 WX FRVESNT TSR T RILAT
YR TR 0 TR 0 A W AR D 5 N
B B 5 A R I AR R R T g T
PIMERGER S HEH R R /N T P e e BAT FEEEA .
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Table 13 Analysis of heterogeneity in the dimension of efficient markets

W% AR W AR AR RHCE AL BHCE =
A @ @ 3) “ ®) (O) ) ®
otfp dti otfp dti otfp dti otfp dti
td 0.057*** 0.102%** 0.006 0.027** 0.121*** 0.138%** 0.011 0.068***
(0.009) (0.029) (0.025) (0.011) (0.040) (0.024) (0.011) (0.011)
Constant 0.001 -0.001 -0.001 -0.001 0.003 -0.002 0.001 -0.002
(0.003) (0.003) (0.002) (0.001) (0.006) (0.006) (0.002) (0.003)
P A i — VI 2 = = 2 = = P =
il by el P = = P = = P =
I i i 2 25 2 P P P P = = P =
D[] 52 R P P P P = = P =
Observations 1548 1548 1812 1812 360 360 3000 3000

KAL L T A Ky o (BB — & o T s e AL 11
S AT X A b X HAT W 6 R 22 5 34, AT AT
T8 BRSBTS Tt A5 AT AE 2 e AR SUAR A
AT T A b B K R AR 43 S KT 5 I
T AR R KT 28 B A 3k 7 A 43 AT [P UA £ o1, 4
B 14 B (1)~H)(4).45 B BoR, “WRIEEsh” 4
KV 28 5% 5 I 7T A 22 B B i 1 4 € 2 7R3 il
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Table 14 Regional heterogeneity analysis

KIL& B AT & Tl AR g
Ak @ @) 3 () (©) © () ®)
gtfp dti gtfp dti atfp dti atfp dti
td 0.041%* 0.069*** 0.029** 0.029%* 0.063*** 0.046%** 0.010 0.037***
(0.016) (0.015) (0.014) (0.013) (0.018) (0.009) (0.019) (0.010)
Constant 0.001 -0.002 0.002 0.001 0.002 -0.003* 0.001 -0.001
(0.002) (0.002) (0.002) (0.001) (0.003) (0.002) (0.002) (0.001)
A B — IR I Z & & Z & & Z &
AL B ORI Z & & Z & & Z &
I T 2] 20 Z & & Z & & Z &
b D[] s Y Z & & Z & & Z &
Observations 1284 1284 2076 2076 1200 1200 2160 2160

3.5  REKIKSN” WAEBCR LA BT
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Table 15 The policy performance comparison between “dual—

carbon linkage” and single institutional innovation

@ ) 3) “4) ®) ©)

At
otfp dti otfp dti atfp dti
policyl 0.018** 0.087***
(0.008) (0.010)
policy2 0.014% 0.037***
(0.008) (0.011)
td 0.016** 0.063***

(0.008)  (0.012)
Constant ~ 0.002  -0.002 -0.001 -0.003 0.001 -0.004

(0.002) (0.003) (0.001) (0.003) (0.002) (0.004)
BB K

- 3 = 3 3 3 3
33
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i, Z Z = = 2= 2
3
EFIIE E N 2 2 2 2 = =
DR T RN, A 2 2 2 = =
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Table 16 Testing the heterogeneous policy effects of “dual—

carbon linkage”

@ @ 3) Q)

gtfp dti otfp dti
td 0.051*** 0.073%*** 0.016* 0.055%**
(0.018) (0.015) (0.008) (0.012)
Constant 0.001 -0.003 0.001 -0.003
(0.003) (0.006) (0.002) (0.004)
P AL B — IR I 2 2 & Z
P A B IR0 2 2 & Z
P T ] 5 0B & & & s
i X[ 5 A & & & s
Observations 552 552 1476 1476
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Table 17 Analysis of the heterogeneity of policy

implementation sequences

Al @ @ 3) @
otfp dti otfp dti
td 0.027 0.033 0.028** 0.076%**
(0.026) (0.042) (0.012) (0.011)
Constant -0.001 -0.024* -0.003 -0.001
(0.009) (0.015) (0.004) (0.003)
P A B — kI P P 2 P
P A B kI P P P P
R 1] ] 52 280 P P P P
i B[] 5 2K & P P P
Observations 12 12 468 468
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