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ASHEFCE AR TV NSRS B S BEHEBOSCR 520 . D, AR XA ] 5 R R A
B, XF 2007 2 2020 FZATBHEBEAT TSRS, JRAESR 3 TR TARSRIIESE R .

LR LRk, 2 TGRS i A 4R S, 3EFRESD TAT LR TR ZR e B, 45 1=
V55 B REMIAE AOHE) SEBL T AT M 8] AR 22 7 115

& 3 A E AL R ) 25 R
(1) (2) (3) (4) (5) (6)
ice ice ice ice ice ice
robot 0.050%%k 0. 054%%x  0.060%kx  0.058%kx  0.058%kx 0. 056%k
(6.016) (5.952) (4. 566) (4. 135) (4. 069) (3. 569)
fdi 18. 009k 17.593%kk 18, 213k 17, 323k 17. 301k 17. 57 stk
(9. 930) (9. 983) (8.189) (9. 528) (9. 555) (13.663)
is 6. 56Tk 8.065%kx  6.560%kk 6. 545wk 6, 522k
(13.874) (10. 989) (6. 020) (5. 877) (5.612)
pop -0.226%%  —0.304%kk  —0. 303%kk  —0. 293+
(-2. 846) (=3.934) (-3.874) (-3.684)
gdp 0. 158k 0. 1575 0. 156%+
(2. 990) (3.078) (3.017)
rd 0. 001 0. 002
(0.277) (0. 417)
cap 0.017
(0. 259)
_cons 0. 153%%k  —0. 063 1. 3475 -0. 838 -0. 840 -0. 947
(3.776) (-1.283) (2.781) (-0. 864) (-0. 857) (-0. 897)
B EI 2N, Yes Yes Yes Yes Yes Yes
MBS Yes Yes Yes Yes Yes Yes
N 196 196 196 196 196 196
R2 0. 252 0. 360 0. 407 0. 426 0. 427 0. 427

wxxp<0. 017, “#kp<0. 057, “*p<0.10; FrefEIRN Driscoll-Kraay FafibriHEin

MRIGE 3 PHISCIELR, TALHLES NBE L B R ECT #2979 0. 056, WA &,
PAE 198K 5% 2 MK B8 IXRY], H LS NiBEERRTT 190, B Sl
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(—) Wi
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FORPAF L, WL L IBoE R4 SRS DR ST 2, B Rk 5 AR 28 M iy R (1)
FEARBE R 0T RCRIETHR AT, 028 ih e R 337 51 A E L, i AR S f0
LU=, el BN EE R RIRE R [FI, B ST AT R HEBOICR BhA VEA
R, EMRAMEATIACEE R, B “ DR S. PASUET” 1 RYENER.

5, Ao RIE AL NAESR TR HOSER HR R AE T, IR R8s N H AR R (1)
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Industrial Robots Drive the Improvement of Embodied Carbon Emission
Efficiency
——A Study Based on Industry Panel Data

Yin Xulong

(Hunan Normal University, Changsha, Hunan Province, 410006)

Abstract: Against the backdrop of the global low-carbon transformation and the deepening
implementation of the "dual-carbon" goals, industrial robots, as the core carrier of intelligent
manufacturing, have made their impact on carbon emission efficiency a focal point of attention for both
academia and policymakers. Based on panel data from 28 industries in China spanning from 2007 to
2020, this study first employs the input-output method to measure the embodied carbon emissions of
each industry. Subsequently, it constructs a super-efficiency SBM model incorporating undesirable
outputs to assess embodied carbon emission efficiency. Finally, a two-way fixed effects model is utilized
to empirically examine the impact of industrial robot penetration on embodied carbon emission efficiency
and its underlying mechanisms. The research findings indicate that: First, during the sample period, the
average embodied carbon emission efficiency across Chinese industries was 0.56, exhibiting an overall
"U-shaped" evolutionary characteristic, with the efficiency gap between industries first widening and then
narrowing. Second, an increase in industrial robot penetration significantly enhances embodied carbon
emission efficiency; specifically, a 1% increase in robot penetration leads to an average improvement of
5.6% in embodied carbon emission efficiency. This study provides a new theoretical perspective for
understanding the synergistic mechanism between intelligent manufacturing and the low-carbon
economy, while also offering empirical support for governments to formulate differentiated emission
reduction policies and for enterprises to optimize technology investment decisions.

Keywords: Industrial Robots; Embodied Carbon Emission Efficiency; Low-Carbon Transformation
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