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Abstract: To support the achievement of the “carbon peaking and carbon neutrality” goals, based on panel data from 30
provinces in China (excluding Hong Kong, Macao, Taiwan, and Tibet Autonomous Region) from 2012 to 2022, the impact of
new-quality productivity on carbon emission intensity and its underlying mechanisms was explored in the study by
employing the two-way fixed effects model and the mediating model. And heterogeneity examinations were explored on the
basis. The main conclusions are as follows: (a) New-quality productivity significantly suppresses carbon emission intensity.
(b) Industrial structure advancement and energy consumption structure play mediating roles in the process through which
new-quality productivity reduces carbon emission intensity. The mechanism is reflected in the fact that the development of
new-quality productivity promotes industrial structure advancement and improves energy consumption structure, thereby
contributing to the reduction of carbon emission intensity. (¢) The impact of new-quality productivity on carbon emission
intensity exhibits regional heterogeneity. The Northeast economic belt demonstrates a more significant inhibitory effect of

new-quality productivity on carbon emission intensity, followed by the central and eastern economic belts, while the effect is
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less pronounced in the western economic regions. Among the three dimensions constituting new-quality productivity, the
means of production have the most significant impact on carbon emission intensity, followed by laborers and labor objects.
Based on these findings, the study proposed a multidimensional governance framework for carbon emission mitigation,
offering novel theoretical perspectives and actionable implementation guidelines to achieve the “carbon peaking and carbon
neutrality” goals.

Keywords: New-quality productivity; Carbon emission intensity; Industrial structure advancement; Energy consumption

structure; Heterogeneity
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Fig. 1 The Mechanism of New-quality productivity Influencing Carbon Emission Intensity
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Table 2 Descriptive Statistics
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. o TR R CIl 330 1.8 1.638 0.218 8.288

BB A e
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(W (3 BRAEFE 7 NOP 330 0.234 0.107 0.078 0.577
Pk g AL Isa 330 1.388 0.75 0.611 5.244

AR o

REYRYH T b Es 330 0.364 0.147 0.006 0.687
NG P 330 4626.855 2872.731 571 12684
N RE Pd 330 0.918 0.501 0.133 2.518
oA R E Dft 330 0.265 0.268 0.008 1.354
O S R I Fs 330 0.26 0.111 0.105 0.758
PRI R ) Er 330 31.751 35.375 0.615 309.838
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Table 3 Result of the benchmark Regression

D %) ) 5 5 )
CI CI CI CI CI CI
NQP -0.517™* -0.459™ -0.431™ -0.428™" -0.426™" -0.298™*
(-4.904) (-4.056) (-3.847) (-3.818) (-4.103) (-3.029)
P -0.893 -0.774 -0.502 -0.177 -0.262
(-1.381) (-1.212) (-0.738) (-0.280) (-0.445)
Pd 0.334™" 0.335™" 0.314™" 0.265™"
(3.093) (3.107) (3.139) (2.838)
Dft 0.177 0.267" 0.167
(1.155) (1.872) (1.251)
Fs 1.149™ 0.777"*"
(7.039) (4.814)
Er 0.508™"
(6.843)
_cons 0.357"" 0.638"" 0.479* 0.353 -0.039 0.022
(10.629) (3.094) (2.287) (1.493) (-0.173) (0.104)
A KR Yes Yes Yes Yes Yes Yes
B 38R Yes Yes Yes Yes Yes Yes
N 330 330 330 330 330 330
R? 0.074 0.080 0.109 0.113 0.241 0.345
F 24.052 13.016 12.117 9.431 18.693 25.801

¥E: t statistics in parentheses, &3 MK " p <0.1, " p <0.05, ™ p <0.01
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Table 4 Results of the robust test

(1) (2) (3) 4)
B e MR 4 N EEETT
PCI PCI Cl CI
NQP -0.413™ -0.339™ -0.574™" -0.377"
(-4.881) (-4.024) (-4.722) (-3.265)
P 0.541 0.171
(1.074) (0.241)
Pd -0.029 0.268"
(-0.361) (2.704)
Dfi 0.122 0.296
(1.067) (1.169)
Fs 0.632"™" 0.938"""
(4.573) (5.030)
Er 0.314™" 0.502"""
(4.931) (6.191)
_cons 0.311™" -0.089 0.378™" -0.164
(11.543) (-0.491) (10.662) (-0.579)
A7 338N ] Yes Yes Yes Yes
B 3 RN ] 5 Yes Yes Yes Yes
N 330 330 286 286
R? 0.074 0.251 0.079 0.360
F 23.828 16.399 22.300 23.849

¥E: t statistics in parentheses, &3 /K " p <0.1, " p <0.05, ™ p <0.01
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Table 5 Results of the endogenous treatment
1 2 (3) (4)
e — WA R IV-2SLS
CI Ccl CI Ccl
NOP -0.451™ -0.257"
(-2.867) (-1.850)
L1_NQP -0.405*" -0.308™*
(-3.793> (-3.266)
P -0.246 -0.343
(-0.421) (-0.685)
Pd 0.297"" 0.268™"
(3.196) (2.633)
Dft 0.226" 0.167"
(1.685) (2.286)
Fs 0.731""" 0.772™*"
(4.549) (3.915)
Er 0.539%** 0.514%**
(7.396) (4.133)
_cons 0.320%** 0.004
(9.551) (0.018)
TR BRRELE 7E Yes Yes Yes Yes
B4 3R 8 Yes Yes Yes Yes
N 330 330 330 330
R2 0.046 0.348 0.073 0.345
F 14.387 26.169
First-stage F 52.02 39.95
LM test p 0.000 0.000

VE: t statistics in parentheses, i 4K F: * p < 0.1, ** p <0.05, *** p <0.01; L1_NQP XK 5 —HFIHZ O iR &
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Table 6 Regression Results of the mechanism treatment

(1) (2) (3) 4) (5)
PR AL RelRH P45
Cl Isa Cl Es CI
NQOP -0.298™" 0.087" -0.261™™ -0.166™" -0.209™
(-3.029) (2.467) (-2.651) (-2.681) (-2.223)
P -0.262 0.062 -0.236 -1.369™ 0.478
(-0.445) (0.291) (-0.404) (-3.706) (0.842)
Pd 0.265" -0.208™"" 0.177" 0.528"" -0.020
(2.838) (-6.173) (1.798) (9.014) (-0.206)
Dft 0.167 -0.447" -0.024 0.272" 0.020
(1.251) (:9.313) (-0.157) (3.246) (0.156)
Fs 0.777"" 0.253™" 0.884"" 0.407"" 0.557""
(4.814) (4.358) (5.368) (4.021) (3.565)
Er 0.508""" -0.114™ 0.460""" 0.131™" 0.438""
(6.843) (-4.274) (6.065) (2.801) (6.172)
Isa -0.426™"
(-2.656)
Es 0.540"""
(6.171)
_cons 0.022 0.225™" 0.118 0.700"*" -0.356"
(0.104) (2.970) (0.557) (5.299) -1.717)
SRy 0[] Yes Yes Yes Yes Yes
B3 R[] Yes Yes Yes Yes Yes
N 330 330 330 330 330
R? 0.345 0.433 0.360 0.425 0.420
F 25.801 37.473 23.578 36.159 30.345

VE: t statistics in parentheses, 3 MK "p <0.1, ™ p <0.05, ™ p <0.01

SRR 6 frs. M, 71 (1) NEAERIAZR, BTl =2E0E 5 5 () .
(3 NN RN @S BARIRIEE R 5 (4D L B (5) Jyrh /38 B RRIETH 2 45 K i A e
G5 HI (20 BRI AR E B B A S L A s R R B R R, A (3D
77l 45 40 1 AR G RBHE SO BE TR [V R EUAE 1% 7K R RIS RER, 6 LR HT. 41
(4> B 1] U= 22 500 g W o 26 7 oS e T B s A A BB W e E T, T8 (50 B REVEIE T 45
X BRI R P B IR VA R BRI AE A, RIS 2R I N BR IR 2 254 72 B J5 B IR 397 o 26 7 0 % ik HE A
SREE ISR T TE S%/KF R B2, & LREIRT. 251, ASCHHLHIR IS LARIE.
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JEH X PUAZ B I 7 S AT FNE,  [FIESE R ANEE 7 FoR.
£ 7 RERE. P AFARICX R REITER

Table 7 The heterogeneity analysis results of China’s eastern, central, western and northeastern regions

QD) 2 (3) 4
KB H [l ZRALER
CI CI CI CI
NQOP -0.0977" -0.262" -0.446 -1.054™
(-1.85) (-1.72) (-1.54) (-2.41)
P 0.719* 1.342 -3.011 2.309
(3.62) (0.95) (-1.14) (0.81)
Pd -0.586™" 0.375™" 0.158 0.223
(-3.22) (3.94) (1.04) (0.43)
Dft -0.0862""" -0.143 0.469 3.265™
(-2.87) (-0.34) (0.91) 2.17)
Fs -0.521™ -0.232 1.109** 2.229"
(-3.99) (-0.69) (3.57) (2.22)
Er 0.141™ 0.482" 0.433™ 0.243
(2.63) (1.88) (2.33) 0.72)
_cons 0.0854 -0.507 0.554 -1.040
(1.58) (-0.80) (0.80) (-1.52)
AT BN [8] S Yes Yes Yes Yes
B 3 RN ] 5 Yes Yes Yes Yes
N 110 66 121 33
R2 0.950 0.725 0.737 0.725

¥E: t statistics in parentheses, &3 MK " p <0.1, " p <0.05, ™ p <0.01

M2 7 WL, BB O RO B R I EAN A T AP B35 22 7 . RACHUIXAE 5%
25 AT BRI BRI M, TR AR B B IR, T PG AR B AR U AN 2
AIRE IR R, ZRACME VIR E AL g Tl R, IR AN . AL, A& mirr oA %,
WHFBOREE RS A T o TR, EEZURIS SR, 1230 X0E B e iuE . ISR ReIR B AR
AT AEN, RE ST 7R A P S A G R B AN . AR, AR X T e B A 6 0K
Pk, (& B A Gt AR, e b Ak TR RUE P SRR RCR  [RII
[ SO0 2R A6 DAV S R B RY, W IRBsI T ol R 55, ik 1 2 BRI AL S AT, (8455
Joi A= 77 0 B2 R Y HE KR BE N SR H

IR Al IEALAE AR PV 78 5 s 4 (0 6 B (AN . AR AR AR B i ML A 2 i il AR
TR WIAESEE 0 [F2D SN SR OO, (08T 52 J04E MV AHERE i B [ fIRm A S A e 4,
R RO S Ee G, AEVIBTRE TR B SRR SR O A IR BER T VA AR R, SUA R
BEAR 1B HEI . s 0 X AL AR SRS | SR O B R e, BE— D3G5 13 o7 A2 7 JIAE i s
AR

IRIBAGEA BN RIS, Pkt T e e . G mbg g PANT s 4%, fSH
JRA P IR AR R AR A PR . R IZH X RS IR, TSR BRI SR B, Ht— DI AHK
WAVEVESORBIRT, APrRAREE BT BAh, REHMA A GFRER R, #8700 AL AT 4t
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FRW], SRS REIRFE R b B A E L, A R 5 At DX AR A PRI 222 5 MR 1 T e 7R L
JIBY, FEIAN, BT A M AR BIX — AR BIE RN . AL, BRAUAT. PH SRR LI AN, PEER
X BRI, B S EBRM AN, IXAE e R B2 7R 0 R
YuHL, JFHISY TR R SEBR AR . I, BRI A P I AE T A BIRAE R, EARR
SRR IR R AN 8
42 SRR

ATy R B SRR 57 B ST AR R AR RO =N YEE BRHETBR E
SOMABEAT S B [ G . Al A S5 RN 8 TR .
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Table 8 Results of the heterogeneity analysis

QD) (2) (3
Ccl CI CcI
95 5% NOP -0.292
(-0.33)
FHHXT R NOP -0.634
(-1.46)
HE PR Bkl NOP -1.094™"
(-2.92)
P 0.613* -0.388 -0.688"
(1.99) (-0.73) (-1.71)
Pd -0.0227 0.265™ 0.290™*
(-0.22) (2.56) (2.84)
Dft -0.104 0.185™ 0.116
(-1.09) (2.53) (1.54)
Fs 0.317" 0.762"" 0.771*"
(2.03) (3.81) (3.75)
Er 0.301™" 0.538™" 0.505™"
(2.99) (4.25) (4.06)
_cons -0.0737 0.0185 0.193
(-0.67) 0.11) (1.28)
SRy 0[] Yes Yes Yes
B 3 RN ] 5 Yes Yes Yes
N 330 330 330
R? 0.835 0.735 0.737

VE: t statistics in parentheses, T3P/ F:* p<0.1, " p<0.05, ™ p <0.01
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TS BN E YRR, BARTT 3 Tl R R TR AR v] DR B ot A2 = R fE,  (HIX
HEB IS AN 22 e LA WG, TR AFAE —E M e PE . 57 3038 T 3R PR T R ARAR AR A 8T %
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e R IR ISR 2 AEIR . P35 55 B8 W e A2 D7 Tl EoRiE, 55 38 A4 B HE S0 50 EL AL 53
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