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How does Technological Innovation in New Energy
Vehicles Enhance Regional Carbon Emission Efficiency?
Based on Empirical Analysis of 274 Cities in China

YI Lan, TTAN Ming — fu, ZOU Fan, YAN Shuai
(Jinhe Center for Economic Research, Xi’ an Jiaotong University, Xi’ an 710049 )

Abstract : Based on the panel data of 274 Chinese cities from 2006 to 2022, this paper uses CCR and super - efficiency
SBM models to measure the annual carbon emission efficiency of the sample cities, and uses two — way fixed effect model to
empirically analyze the impact of technological innovation of new energy vehicles on regional carbon emission efficiency. The
results are as follows; (1) the improvement of technological innovation level of new energy vehicles has significantly im-
proved the regional carbon emission efficiency. (2) Mechanism analysis found that the technological innovation of new ener-
gy vehicles improved regional carbon emission efficiency through two channels of promoting the upgrading of the automobile
industry and promoting energy consumption. (3) The analysis of technological heterogeneity found that among the techno-
logical innovations of new energy vehicles represented by three electric systems (battery, electric drive and electronic con-
trol) , battery technology innovation had the most significant effect on the improvement of regional carbon emission efficien-
cy, while the improvement of electric drive technology and electronic control technology was not obvious. (4) The regional
heterogeneity analysis found that in the cities where new energy vehicles are promoted and applied, the cities with low mar-
ket share and the cities with supporting enterprises, the technological innovation of new energy vehicles has a more obvious
role in promoting.
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R - squared 0.904 0.959
Controls YES YES
Cons YES YES
City YES YES
Year YES YES
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VARIABLES (1) (2) (3)
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0. 00581 **
battery (0.003)
0. 00385
drive (0.002)
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control (0.003)
Observations 4412 4412 4412
R - squared 0. 442 0. 442 0. 441
Controls YES YES YES
Cons YES YES YES
City YES YES YES
Year YES YES YES

HREIRIR A S I T % T R B R R B
T LA HE RO AT REAEAE W S8 500, B T O 52 I BT 7
i DX N T BE TR A T I T AT 4L
TEMEA T4 AL 1V 58 3 T Fisher 20 0] 25 e 3, RUIAR
[ M4 =2 1) B S A7 76 08 3 25 5o [ A 45 i n 3k 8 %)
(1) F(2) B, 7] LAt AEHE ) BT B9 innova-
tion ZREUAE 1% 19 50 K P b 503 1E, T AR 3 B
FER T % innovation 2 B0R B3, 3 W76 BT RE VR IK 4
) TR, BT R IR ZEB AR B X Tl X 3k
PP T E I AT RER R R, 7R B A
T SR, T 37 % 5 B YR A B T SR R R 5
PSRBT TR o H AR B F 4R AL T S2emy 138, bE
EHET TR, T 25 1 e I ok e 3 T R
(CEEE I RI

HRETRIR 4 BAR AT K F T REAR R Bk T
Y RE TRV B 15 A R A Sl BT LAA SCHE R
S X REAS I T 320, R4 v T B T o5 A R LRI

HA R, HA ARG A T 2 AR B A G RCE
Al Ik 2H

AR, AR 2016—2022 4F iy A7 # A 3l 117 87 fiE
PRVRAE A B BOT- S5 80, 4 FE 3T 2016—2022 473 E
TR B s T E IR 23y e A R, AT
TR 73 A A AR 20 B ok U5 v I AR R 22
SRS b S ERA , =2 i DA 3 B 2016 A T AN J2 A A< W
A4y 2006 AF SR PR Dy, R TR WI A5 1 v RE AR B 09 R R
443 R 2016 4,

FE TR IESE 439 K A R RE IR 4 AL A S AE G
FLEAR Y, Z i ABEFRIX 439 ZR Al S R Ay i 26 s [l
A B TOBTREIECE b R T B [R] I 28 Al
FEARDG b v B A G S . A T S R Ak Y
T — 30, B 2 80400 43 S e il 3k T 21, 75 )] 43
FFERCE A IR T

GinE T b e s e s N = W R s S L = N B
1T Fisher 28] 22 A 50, BIHZE RN 8 frx, Hi
%1 (3) innovation Z A .3, ¥ (4 ) innovation 2 Z({F
19 1 .25 VK1 1 35 O 0E, il MU BT BE IR 42 4L
ARBIHAEAR LA 30T P i 02 ORI 2, T s o5 A
YT RCRAIIE . FTREAY It R « AR o A AR I X
BREIR VA T SV AR R, T 9% 8 X B H R | 4%
S JETRE S, b DAl PR B A Bl ) AT HOR AT
HOARBHAT R BB i e % R 2 T 7 5K, T £
THRRAR A

AR 8 31 (5) 1 (6) iz, 51 (S5) innovation %4
TE 1% 11 835 P /K BB 35 4 1E, 511 (6) innovation %X
AR BB B AR QTR R A L E Al
I AR HERCR B 2, T AR B Ak 3 T TR ROR AN
B . FTREMY ISP 2 78 BAT O Al i 3k Tl , 52 1Y
P REAE AL aE 25 P15 Z 18] 1 P [R] B HT o 3 b B[]
ISR B IRV A4S B AR A BIF A L AR 7 AR P S
E i HE SRR HEROCR A HR T

R8 MXRHM

() (2)

(3)

4) (5) (6)

VARIABLES e R I e B AR = A R 1% o5 A ek T Ao Al 8 AR E LI
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0. 01868 0. 00395 0. 01697 0. 00734 0. 02182 *** 0. 00433

innovation (0.007) (0.003) (0.012) (0.003) (0.007) (0.003)

Observations 1270 3127 995 3417 1765 2647

R - squared 0.417 0. 466 0.330 0.483 0.411 0.482

Controls YES YES YES YES YES YES

Cons YES YES YES YES YES YES

City YES YES YES YES YES YES

Year YES YES YES YES YES YES
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