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Evaluation of regional carbon emission efficiency based on SBM model
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2. Institute of Carbon Neutrality, Tongji University, Shanghai 200092, China)
Abstract ; Regional carbon emission efficiency is one of the key factors affecting China to achieve the
goals of carbon peaking and carbon neutrality. Accurately measuring the carbon emission efficiency of
different regions is the basis for promoting regional collaborative governance under the guidance of dual
carbon goals. In order to measure regional total factor carbon emission efficiency, an evaluation method
of regional carbon emission efficiency was developed based on the SBM ( Slack—based measure, SBM)
model considering unexpected output and relaxation variables. The characteristics and temporal and
spatial changes of carbon emission efficiency were then evaluated at China’s provincial level. Based on

the above results, policy recommendations for regional carbon emission reduction and collaborative gov-

ernance were put forward.
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Table 1 Carbon emission efficiencies of 30 provinces in China from 2003 to 2017

b X/ AR Ay 2003 2007 2011 2014 2017
e 0.72 0.67 0.71 0.72 1.00
KT 0.71 0.66 0.63 0.67 0.72
o[ 0.47 0.43 0.39 0.37 0.38
ITNEgS) 0.37 0.33 0.26 0.24 0.23

W5 AR X 0.56 0.36 0.32 0.31 0.31
LTH 1.00 0.60 0.51 0.50 0.48
A 0.50 0.42 0.38 0.39 0.41

YA 0.63 1.00 0.65 0.51 0.50

[ g i 1.00 1.00 1.00 1.00 1.00
LA 0.79 0.70 0.67 0.67 0.69
WA 0.76 0.63 0.63 0.62 0.61
LA 0.56 0.53 0.50 0.45 0.46
Finyasey 1.00 1.00 1.00 0.68 1.00
MANEES 0.58 0.53 0.52 0.49 0.49
IR 0.58 0.51 0.49 0.50 0.51
SONEES) 0.53 0.46 0.38 0.37 0.39
il 0.55 0.57 0.60 0.59 0.60
WA 0.70 0.55 0.51 0.51 0.53
I"RAE 1.00 1.00 1.00 0.72 0.70
SRR BRI 0.61 0.52 0.39 0.37 0.37
3Ky 1.00 0.60 0.51 0.43 0.41
Ei/N] 0.50 0.41 0.42 0.47 0.52
PPNIES) 0.48 0.50 0.50 0.50 0.55
oLk 0.23 0.27 0.26 0.25 0.24
PR 0.45 0.38 0.34 0.31 0.31
Bevig 0.39 0.35 0.33 0.32 0.31
HRE 0.38 0.36 0.32 0.29 0.29
HiGH 0.29 0.27 0.24 0.21 0.20
TENEHIRX 0.24 0.20 0.17 0.16 0.14
BrmAER /R HIRIX 0.41 0.35 0.31 0.26 0.23
A 0.60 0.54 0.50 0.46 0.49
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Fig.1 Average value of regional total factor carbon

emission efficiency from 2003 to 2017
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