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Table 1 List of “dual pilot” cities and policy implementation time
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Figure 1 Parallel trend test
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BE A T | B AL 9 A A DX (] HE 3 ) 30 A B R T
Pk AR e A e s i Ak BRI o A R A o S S
TRl A 50 (32 3) : O 45 40 VE FCAG o
1] 15 43 VL i 45 4 DID (PSM-DID) 75 125 3 11 4 A i

BTN K
4.000 -
3.000
i%l 2.000
1.000 - dm
0.000 A i 5 dniad . S8 555G
~0.500 0.000
EY
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Figure 2 Placebo test
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Table 2 Benchmark regression results
. A1 A 2 3 A 4
carbon carbon carbon carbon
cipm —0.215%** —0.248%** —0.247*** =0.270%**
(-3.32) (-3.88) (-3.66) (-4.17)
P s yes no yes no
ARy [ E yes yes yes yes
T i yes yes yes yes
Obs 4095 4095 3696 3696
R 0.703 0.692 0.703 0.691
T ok RUON 1% 5% 10% KT T35 OWEUIE AR (Sei . Tl
x3 RN
Table 3 Robustness test
- R 1 () B3 Y 4 5 i 6 i 7 B g
e carbon carbon carbon carbon carbon carbon carbon_s carbon_s
cipm -0.219%** -0.238%** —0.181%** —-0.221*** —0.202%** =0.170%** =0.190%** -0.172%*
(-3.34) (=3.72) (=2.97) (-3.28) (-3.52) (-3.40) (-2.81) (-2.49)
lep -0.041
(-0.85)
gfp =0.147***
(=2.66)
P AL i yes yes yes yes yes yes yes
SO E E yes yes yes yes yes yes yes
T yes yes yes yes yes yes yes
Obs 2796 2636 3696 3423 3150 3696 3471
R 0.720 0.655 0.704 0.682 0.664 0.679 0.655

B2 XA THEE RV T . AR 12 43 JROR
TR HZ 4 PSM-DID Fl# [fii PSM-DID P #h 75 1 19
fliitat S, 25 J 3 00 < XU S B SRATS AT d  FR AR
MARHEROK . QLA X E] , B REA X
5] FEAL I %4 Sy 2009—2019 4F Ff- F gk A7 [l A Ak 3,
A 3 1 85 L 150 I LI A ISR AT e AP i s
M Z5 e PR R . OHERR [ A B3R T4
F 35 o (] U A TR %) LTk [ o AR R 3 Y
FE I HE IV IBUB S 2765 7 J 3R 1T A 3 s Rl 40028 o, A8
B4 25 UL, 7R HERR R B T2 )5, < XU
SUECR TR S B P R R AR . OBk R R
At P g AL B ol P S R AR R S — BRI S
WA SR e e i AR i, R 5 6 B A5 SR P FE X
Bl R AR B EAT A A B, XU A R X ek Tl
T HE T 52 e AT B 3 Ol B DR e Bl R R AR o
16 FH 465 B R HETBCHE s (carbon_s ) B g fi B 78
flTH25 R WAL 7, BLAk, 25 b8 B A 2R A (A 7
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HEA TS 0 AT BEAEAE — 2 DR 152, X FLAE FH 2006—
2019 4R L 2 MR AR (B L 4D ST A4 B HE AR R R A T
[, ELARSE S LA AR 8 X AR AL 7 8 AT IR &40 M
AT, B e A AR B I, OB a5 B X Al HE T
AR EA W ZERmMEEH . LR — R Rk
A5 R IR IE T A SO g H R HL
4.4 SZImHLE 537

TR ST AR, 2R VAR 1) S HIE 5 W 2
TIBLI oA, BARA TS R a3k 4 o o ATLARBE,
RO 7 SR AT LA A B sl S 6 B R AET R
8 R S I R R BE AR ROV , Sk 1 fBidd H2 BT .
4.4.1 KL EFH R H7

PR 1 B 28 SRR, < XGRS B AT I 3 b OR
Fid SR R e AR B B, FIERGE LML
FIIMN HH 3 B SRASAT — 22 RO 1 il R0 A28
KWL R i (geis) BEA TR BN A5 80 2 £ 1145
IRFH, RO BOR X T NS % R F B i
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Table 4 Analysis of the influencing mechanism

A 1 A2 A 3 Y 4
A
gti gtis flo flof
cipm 1.024%** 1.604%** 0.004%** 0.003**
(6.85) (6.10) (2.90) (2.36)
PR yes yes yes yes
AR Ay [ yes yes yes yes
T yes yes yes yes
Obs 3696 3696 3696 3696
R 0.653 0.620 0.289 0.210

AR R WA s E N . S50 b, s doR )
B0 S B DR B 22 30 g, L Re W A R TR
e AW BE LA SR Be A5 B e IR i F & A 938 i
AL e A3 Sk 3 ) RE IR B 245 0 >k B e b
A7 AETE S E T R EHER . I B S EER A1
W AT B RE R R FHRIOCR R R Bk e AR RN A
(CCS)FLA L B MR & 6,75 i i 25 5 =X (R4 B )
RS B PR BB
442 mEATER

B 3 [ ] I 45 R, 0 B TR R A5
FIPREE AA R . % BRI E R A
L 2 Al AT BB 22 51 Kk 4 Rl U6 A A5 2K 1
PR, I B 51 5 1 i AT AR BB A A 5 4
AR, 1 — 25 AR S B A o
BB R AR BE T AR ) X R AP T
FR TS (R AR R T] S IR AT 1] 4 Rl s ek 2 4 v
EOERH TP PRy N AN PN & 3 % g =X el P
NA BRI (flof) I T AT WNH , W] LA K IR 4 A%
it flof WAk TH 45 IR A 28 Ak . XU, X
MUBORHEAA R LR T — N FEER 2
R I 4 il 45 A 1 e A RO R KB B A A 1Y
e 2K A BT B T 3 S — R A A I AR A
Jh AR, WA RS R AA A RIHR T, — 2
JE I 3hE B A IR B U 0 W AT B ) R 4 Rl
BRI s . i —20 , AAERAE MR £l fb
51 T UL KA v A 7 85038 45 O T 4% B AVE T,
TENA S R i 1 800 T, AR &% 5 00 A 7 AR 0
77 2045 B e S LG, 0 AR DU, BSR4 T
4.5 "R &7 BUR T EIIR sE SR BV EL AL 4 A

FETE U A BRI ] B2 ke 3250 1 =2 11, AT

W BT AR B A R RR RN o X BB T
JITAT e HE R A0 4 B G T, R AR 2
Sl T B RE A D S A TG I D R
20 A A AR SR DAl B Rk Tl L R Y
BERBIE RN o LIS AR Bt dcp MR TT R B B T Q13T
TUSR T A PRI 8O o [R) B, ofp Al RBUR R T4t
PERFE RN G Bl 4G A i Y PR N o 3 SRR AY 1
AT 2 ) [l Y 25 SR R W, B B3y 45 g e
s B as s 2 RE S B 35 R PRI B0V
tE— 2 M, 27 A S Tk R FAL R
A 5 R F P 551 SR SR A i XA B 14 P[]
BN = S B AT JC A R T AR A (LR B B 2
IR B 7 PR 3k T AR AR R < i 45 45 1 A i
RS, R DL X7 T o S e 4, s
FEU T SR ok BRZH R REAS S A, I 0 52 50 2H i Ab B
AT 220l P RO BOR KRS 30K
AT AR T B ST 7 A 4 AR T AR
BERT A2 B cipm B AT ZR RO T HERR “ o1 ik
e, UK BUR I RERR R o HARAG T2
K6 s . BRI 1.2 BS5RRW AE T Bk
AR OGRS A A R
[a] IR, 2 25 8 XU AL BOR I 757 2 0 AN [A] B
T YT 7 A S B 1) B ] BRSO A b SR
F B B R R AR S5 R B AL, S BR
28 B BT R 3k T {ELR BB A X A B4 i
FEAS A5 20U R kT o SE I A (2 A RO

®5 B RTBURRBHEF YN 5
Table 5 Analysis of the net effect of emission reduction

of the “single pilot” policy

A 1 ()
— . s e R 14
2 CE TR ol
carbon carbon
icp —-0.218%**
(-3.38)
tfo -0.113*
(-1.65)
PR AR yes yes
ARGy [E yes yes
I [ yes yes
Obs 3375 2985
R 0.712 0.714
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Table 6 Analysis of the net effect of the “double pilot” policy on synergistic carbon emission reduction
SR B 5T AR BEAFHEMERMAR M o s 5 B A R H
. 500X H
- Hm | 1 2 B 3 BOm 4 HBom s HiE 6
carbon carbon carbon carbon carbon carbon
cipm —-0.123* =0.137%* -0.169* -0.163* -0.061 -0.077
(-1.84) (-2.02) (-1.93) (-1.88) (-1.08) (-1.31)
P AR yes no yes no yes no
AEA T E yes yes yes yes yes yes
Wi [ yes yes yes yes yes yes
Obs 795 795 506 506 685 685
R 0.641 0.633 0.621 0.593 0.702 0.686

5 it ST S ) R ZH R RE AR S5 4, AT E— 25
223 B ARRS T 0 HERHOR G 25 5
JIT 7 A B BRSO o () B, 42 B b AR 2D R T DA
FEAFXT T A B B, U R R
A BRI o 3 6 1A 36 MY 45 BRI, 2 X i
2 2 fie DE R A < il 235 LR T R, U
AR BUR AT LR A 2 AR A T (E B0 R
L 28 BCA BRI R0 T AR A 1) e i 800 o A A B

HE— 20 A SO * BRI AR S B T S
Bt A R PR ST S XU ORI S FE RS A2

SR FH A0 530 R g e PR 9 B s BOR A 5
I PP 2 S 2 115 2 T I8 XU A B 14 P [ o e
RO < AR B XGRS Hh e il e R
Rl 5k BT, SO, AR B cipm B TT R EUR
Wi 57 50 FICA 8 S R 5 i 245 X P B
USRI REAS B R B ROV, [ B, 422 b 7 1 AP B X
R PR SR BT B ST AR AR L TR
SRR E TR R Ry Y (i R s R | ey

TR SO B HE AR P S o X 3R 7 AR 1-4 AT 41
Mr & B0, Se St 2B 4 5 4l 2 Gk, FRatk AT
BT R T AR, A T A RNCHE & R A R Y
I3 ) B A5
4.6 “Wt =7 BUR i [B) P e RS BY =5 [8) = B 1 40

Hy T 3R T 22 1] %) & e KT Rk R AR e T
FHER | H AR A R B R, R ECORA
SR B PR R BB 30N T RE FH b A e i . 3R
8Ll 1 WU A5 B P[] I e 250 1 1Y 5 ] S
Jpigicc
4.6.1 TR ZWK TR E

FEAY 1 AREHY 2 (A5 SRR, RO A BURTE
YU A I T O R A L R D R R R AL .
PZ RG] fig 1) Ji R AE T, 605 A Ik T 16 v o b
77 235 Ky B — sk R AR AR g TR R (SR B 3k
B3R K By >f S Ik T e e ) e AL A 0L L ik =
—EN )], WEERZE, WHEAMRT OB K TR
Shy 7 [ B 25 48 A2l 3 A N B AR IR T &

R7 BURLHEIRF 5 RIS

Table 7 Heterogeneity analysis of policy implementation sequence

SEAE RN G s 5 1 AR R T

S BNHT R T AR BERHEE A G A4S 5 i ai

At B 1 FiRL 2 R 3 A 4
carbon carbon carbon carbon
cipm -0.142* -0.220%** -0.022 -0.006
(-1.74) (=2.97) (=0.37) (=0.09)
PR AL yes no yes no
ARy i E yes yes yes yes
IR yes yes yes yes
Obs 110 110 275 275
R’ 0.848 0.731 0.713 0.691
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Table 8 Spatial heterogeneity analysis
e TR i EY) B3 R 4 BiRL s A 6
= carbon carbon carbon carbon carbon carbon
cipm —0.247%%* =0.277*** -0.077 -0.078 —-0.306%** —0.332%**
(-3.35) (-3.96) (=0.79) (-0.81) (-4.38) (-4.97)
cipm*Pociton -0.001 0.072 —0.299%** —0.332%** 0.185%*%* 0.200%**
(-0.01) (0.75) (-2.92) (-3.11) (5.11) (5.27)
s il A yes no yes no yes no
AR yes yes yes yes yes yes
Wi [ yes yes yes yes yes yes
Obs 3696 3696 3696 3696 3696 3696
R 0.703 0.691 0.705 0.694 0.707 0.692
JE I iR RN R S )R, S At AT E I (W]t 2 DRl i 9 R B A7 B A RN R DU

o MARGEIRI T X [ SR GEUR AR /N, M7 B
JIF BB S IS )8 4 I B S S A AN R 5 5 5 ), i i
ST AR B 2t 0 7 M A JR , DT (s 45 B0k B 3R 1A
BER BT A R
4.6.2 ATEF BT

BARY 3 4 AN TH 5 BRI, R0 A B X
FTBUAFGIRTTAS B T A7 R P R B R 3500, T AEA T
PR 5 0 A 1) 3 T v D) VA2 A 3 R S B S 1 I Al 3K
N o FEHE PR T AT U O A — e R
it AP A 3 2R R 4l 0% A ML DX ] 7 -, O
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BUNE o e AT B A Gk T T AR 2 ) AT B AR )
P, W | JE 3 AR T B A Ok T A BB 22 R
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W92 S e A S b (R H3 A5 R 56 E .
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5.1 258

AT 2006—2020 47 H [ 273 b K L
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ARG BOR S — T SR SE 5, R 22
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RN, SEMaBLR] LS S Btk . 23 S N 458

(1) RN I, “BOR S BOR LB T 8
0 P R R fe 0N, LR FH B[R] 43 A7 5 s 2R BH L A4
LErg R 6 TR 7 WS & B I N 9 R 67 S i
TR B JaHE SR T Sy I &

(2) “ WUt A7 BCSR A(N RE B 422 52 30 U [ R e s
VS B RO ITIES Sk s % NI DK AP =S 35S
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Synergistic carbon emission reduction effect of the
“innovation—finance” policy instrument portfolio

HAN Xianfeng', XIAO Jian', LI Boxin?

(1. Faculty of Management and Economics, Kunming University of Science and Technology, Kunming 650093, China;

2. School of Economics, Xi”an University of Finance and Economics, Xi”an 710100, China)

Abstract: [Objective] In the context of increasingly intensifying conflicts between resources and
environment and economic growth, the purpose of this paper is to explore how the “innovation-
finance” policy portfolio affects urban carbon emissions from the perspective of policy instrument
portfolio, so as to provide policy suggestions for achieving the “dual carbon” goal and building an
efficient policy coordination path. [Methods] Based on the panel data of 273 cities at the prefecture
level and above in China from 2006 to 2020, this study used the “dual pilot” of innovative cities
and the pilot of combining science and technology with finance to construct quasi-natural
experiments, and used the multi-phase difference-in-differences (DID) model to investigate the
synergistic carbon emission reduction effect of “innovation-finance” policy instrument portfolio.
[Results] (1) The synergy of the “dual pilot” policy was significantly conducive to carbon emission
reduction and it can exert a more obvious carbon emission reduction effect than the “single pilot”
policy, and the above conclusion was still true after a series of robustness tests; (2) The “dual pilot”
policy indirectly reduce carbon emissions by driving green technology innovation and accelerating
talent agglomeration; (3) The synergistic carbon emission reduction effect of the “dual pilot”
policy was more obvious in non-resource-based cities, cities at higher administrative levels, and
cities with shorter tenured officials, and there was a more obvious synergistic carbon emission
reduction effect in the scenario of promoting the integration of science and technology and finance
followed by carrying out innovative city construction. [Conclusion] It is necessary to give full play
to the effect of the “innovation-finance” policy portfolio, accelerate the release of carbon emission
reduction dividends from policy coordination, and explore an effective path of policy coordination
to achieve the dual carbon goals.

Key words: difference-in-differences model; collaborative empowerment; portfolio of cross-policy

instruments; carbon emissions; heterogeneity
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