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Abstract

The growing severity of global climate change underscores the importance of green technology in-
novation in enhancing carbon emission reduction efficiency. This article, based on provincial panel
data from 326 regions in China from 2012 to 2022, utilizes the super-efficiency SBM model and
fixed-effects model to explore the impact of green technology innovation on carbon reduction effi-
ciency and its mechanisms. The research indicates that green technology innovation significantly
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improves carbon reduction efficiency, with foreign direct investment, industrial structure upgrading,
and technology transaction activity all showing significant positive effects. However, the emphasis on
education has a certain negative impact on carbon reduction efficiency. Future research needs to delve
deeper into regional differences to provide insights for formulating differentiated policies.
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Table 1. Implications and measurement of provincial carbon emission reduction efficiency indicators
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Table 2. Descriptive statistics of variables
F*® 2 BRLEMAMSGT

Bl ALIME P {E PRUEIR /MiE EON ;]
cere 326 0.260 0.145 0.106 1.042
gti 326 0.075 0.100 0.001 0.562
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Pgdp 326 1.650 0.417 0.639 2.736
Infdi 326 12.718 1.781 5.771 15.090
eil 326 0.164 0.027 0.099 0.222
Ininds 326 5.481 0.050 5.363 5.648
itep 326 7.406 9.335 0.018 41.790
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Table 3. Baseline regression results of green technology innovation on carbon emission reduction efficiency

3. AR HNERNEERAER

_ ey 2 ©)) 4 ®) (6)
A
cere cere cere cere cere cere
) 0.791™ 0.131" 0.133" 0.188™ 0.121™ 0.103™
gti
(6.881) (1.900) (1.773) (2.537) (2.302) (2.300)
§ 0.283™ 0.284™ 0.263™" 0.097™ 0.101™"
pgap
(11.175) (10.339) (11.055) (5.692) (6.570)
—0.000 0.004 0.013™ 0.012™"
Infdi
(-0.116) (1.259) (5.734) (4.892)
. —0.584™ —0.467"" —0.457"
ei
(-2.935) (—2.461) (-2.359)
1.534™ 1.496™"
Ininds
(7.989) (8.029)
0.000
itep
(0.609)
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0.188™* ~0.168"" ~0.165™" -0.083™ -8.362"" -8.156™"
~eons (10.721) (-4.920) (~4.550) (-2.108) (-8.026) (-8.051)
N 326 326 326 326 326 326
R? 0.338 0.674 0.674 0.682 0.771 0.771
F 5.066 15.562 19.080 18.000 33.749 32.587
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Table 4. Regression results of robustness test

4. TR EIEEER

. 1) 2 (3 4
A
cere cere cere cere
i 0.812™ 0.109™ 0.502"™" 0.196™"
i
9 (7.041) (2.294) (16.697) (6.268)
d 0.098™" 0.085™
padp (6.057) (8.138)
. 0.013™" 0.011™
Infdi
(4.767) (6.627)
; -0.443" 0.019
ei
(—2.301) (0.148)
. 1.538"™" 0.316™
Ininds
(7.980) (2.329)
. 0.000 —-0.001"
itep
(0.433) (-1.963)
0.187 —8.387™ 0.171™ —-1.785"
_cons
(10.722) (-8.008) (16.962) (-2.411)
N 326 326 282 282
R? 0.343 0.772 0.609 0.784
F 5.216 32.240 42.352 105.197

e TN AR 1% 5% 10%F) R KT, H5 S A I EUE 2R R R HON N AR R 2
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A RE S RN BURF SCRFKCT 8 0 AT St B R B D4 TR RK T, BUFEUR SRR S B4R
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5.3.3. XigRAM
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Table 5. Results of heterogeneity analysis
F#=5 REMIER

@ 2 (©)] (C)] ®) (6) (M

B ES7e/ it BEIE XFFEE XRFREAC KB R gy
cere cere cere cere cere cere cere

_ 0.024 0.007 0.049 0.255 0.220™ ~0.295"* 0.947"
. (0.381) (0.127) (0.799) (1.317) (2.725) (-3.537) (6.216)
0.100™* 0.046™ 0.106™ 0.100"* 0.175™ 0.091™ 0.108™*

Pacp (2.848) (4.204) (3.919) (5.716) (4.304) (3.766) (7.651)
_ -0.012 0.006™ 0.015™* 0.007* ~0.024 0.011" 0.004™
it (-1.346) (3.359) (4.059) (1.859) (~1.559) (2.527) (2.031)
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o2
) 0.195 0.188™ —0.554" -1.074™" -1.027" 0.091 0.813™
el (0.512) (3.330) (~1.858) (-2.902) (-2.994) (0.632) (6.142)
) 1.548™" —0.068 1.386™" 1.320™" 1.516™ -0.115 1.031™
Ininds (4.508) (-0.722) (5.817) (4.059) (3.974) (-0.907) (6.326)
) 0.002 —0.000 0.002"™ —-0.003™ 0.000 0.001" —0.002"*
1ep (1.495) (-0.204) (2.202) (~2.920) (0.273) (1.989) (-5.060)
—8.284" 0.324 —7.593" —6.997" —7.795" 0.533 —5.758""
~eons (~4.406) (0.632) (-5.882) (-3.945) (-3.746) (0.806) (-6.360)
N 110 109 161 165 120 85 121
R? 0.842 0.808 0.835 0.738 0.763 0.866 0.867
F 31.138 47.927 30.800 21.145 18.186 38.631 40.125
VE: L, BIEER 1%, 5%, 10060 B AT, S BRI R I RO B AR AR 2
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