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Abstract

Low carbon city evaluation can objectively evaluate the development level of urban low carbon
economy, but also as soon as possible find the problems in the development process of low carbon
economy. This paper takes Liaoning Province as an example to establish a comprehensive eco-
nomic growth, social progress, energy consumption and environmental protection and other low
carbon level evaluation index system, and evaluate the low-carbon development level of Liaoning
Province in China through entropy weight-TOPSIS method. The results show that during the study
period, the fit degree of economic development capacity increased from 0.352 in 2013 to 0.817 in
2021 except for 2020; the fit degree of social development capacity increased from 0.171 in 2013
to 0.921 in 2021; the fit degree of low-carbon energy consumption increased from 0.252 in 2013
to 0.866 in 2021 except for 2020; the environmental fit increased from 0.298 in 2013 to 0.695 in
2021. In general, the level of low-carbon development in Liaoning Province is generally on the rise.
In general, Liaoning Province has made phased progress in the aspect of low-carbon transforma-
tion. However, the process of low-carbon transformation is relatively long, which requires resource-
based cities to actively explore countermeasures conducive to low-carbon development, and con-
tinue to learn and summarize in specific practices.

Keywords

Entropy Weight Method, TOPSIS, Low-Carbon City Evaluation, Liaoning Province,
Low Carbon City Evaluation System

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

[or

1. 518

(R T RT3 o AR P e e P BT AR T B NSRS /A RURARAL XA A B (1 M85 ] 7t
BEAT R BRI, SRR EE M 45 RS AN . 2003 4, “fRBR” MIMEESH —IXAE S [ g
PRE A (EATREIRMI AR : B3 — MEBRATAR) IR ok, FFRARSBES Wt ST 1 T
e BUF AR EAURBRIA UK, A 2008 4F R SCRARBIIN T G REA JEE o PRI, ] e 2 WL AN 1K
B R T B BT, MR TR B el R % T RS E, B PR T MR T 2 i
IR, SO 45 AR T T 1R AR

2. WHEkFdR

AW I E TARBIR T SO 9 3 AT -

B e R T A R S TRBRIR T SO T o W 55 55 [ 1] DA FE AR Be A0iAn (PP B T A
MR R B R, S TR TR SRR A S AT IR RBR T R SR IPE I IR R, X
2004 H & 2009 FALH M RBR LR G /KT VAR . RSP SESE 2 M AT SR e T T, FRH BT
PR PMRARGE AR BUitAE 5 MERRRIELE & E I R RBIR TP R 2R . 2RIk 4532k ] DPSIR 7Y
FENL T R TI AR IR T IVE R &, VFAT T 2005 4F 42 2010 4FET[ALE KB TT IR A AR L, I BLAS
HZ5: LTI UL A S A e N . s A AR [ATMIE ) T BB et O BB , ISR
RTREIRCR, MHIZAMERAES 1 ILZ-4 2006 422 2013 S8 LAV EdE . Su [S]1558 2Lk ik

DOI: 10.12677/sd.2024.141019 145 CIESES 93


https://doi.org/10.12677/sd.2024.141019
http://creativecommons.org/licenses/by/4.0/

S

WRERP AR, X MERFBE TATRE,. ARl felRa MR A iE AR e 5
SEHE . Jia FE[CIEPFUMRALZ I T TOPSIS J5i%, L RAETHELFEPR B N FIH] 1408 /= At o
TORARBRI VRO IR R 3R o 5% A (7150 I 2B T RO AL 2 L IR R BRI RERAE )\ SR A
FEREL T A IEAR, 0 ERA T TR TN R AEaE R REES AR TP
T P AL [ R BB T 1 2 2 B — N A VR 2 A8 SO & SRR AL T AR 2 M SR 2% AR RN L5 22T 7
IV REIR T AR TR B AR ANERDY SR b, IS 1+ )\ Iidassik &,
B T RS SRR PP BRI T B A SR KT, THEL T R 2007 4R 2 2011 SEAIRBR K /KT A2
e, JESEH TR R SRS i . Zhang 45 [91RIF 7844 SR AL rh IR Bk HE TR0 P 2B 32 7 b 45 K A 2

3. BEKBEEMRSE
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Table 1. Low carbon city evaluation system
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Table 2. Standardized data
2. FRENEIRE

FAr E1l E2 E3 E4 E5 E6 E7 ES E9 E10

2013 0.600 1.000 0.600 0.600 0.856 0.600 0.600 0.600 0.600 0.600

2014 0.637 0.854 0.680 0.631 0.965 0.706 0.624 0.638 0.696 0.634

2015 0.648 0.712 0.727 0.671 0.745 0.829 0.671 0.701 0.736 0.692
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2016 0.659 0.600 0.767 0.708 0.666 0.962 0.727 0.752 0.868 0.750
2017 0.719 0.780 0.816 0.748 0.780 0.976 0.780 0.791 0.882 0.795
2018 0.803 0.849 0.869 0.790 1.000 0.979 0.835 0.840 0.924 0.831
2019 0.867 0.839 0.925 0.857 0.819 0.986 0.887 0.899 0.958 0.862
2020 0.879 0.605 0.939 0.919 0.600 1.000 0.944 0.958 0.862 0.877
2021 1.000 0.859 1.000 1.000 0.865 0.938 1.000 1.000 1.000 1.000
A E11 E12 E13 E14 E15 E16 E17 E18 E19 E20
2013 0.800 0.600 0.904 0.600 0.600 0.920 0.831 0.600 0.783 0.600
2014 0.800 0.696 0.978 0.744 0.616 1.000 0.713 0.610 0.600 0.600
2015 0.600 0.625 1.000 0.933 0.800 0.951 0.600 0.637 0.657 0.600
2016 0.786 0.710 0.753 0.726 0.812 0.786 0.780 0.858 0.813 0.600
2017 0.643 0.801 0.830 0.829 0.875 0.745 0.748 0.911 0.855 0.600
2018 0.729 0.888 0.910 0.747 0.925 0.668 0.827 0.953 0.883 1.000
2019 0.800 0.873 0.872 0.845 0.937 0.624 0.857 0.972 0.905 1.000
2020 1.000 0.780 0.600 0.799 0.945 0.600 0.852 0.980 0.994 1.000
2021 0.914 1.000 0.856 1.000 1.000 0.608 1.000 1.000 1.000 1.000
Table 3. Index weight
3. HBIIE
bR El E2 E3 E4 E5 E6 E7 E8 E9 E10
WE®CMH)  0.187 0.162 0.156 0.177 0153 0165 0233 0219 0.184 0.189
WEMmSMH 0112 0.097 0.094 0.106 0.092 0.099 0140 0.131 0110 0.113
fabr E11 E12 E13 E14 E15 E16 E17 E18 E19 E20
BCE M) 0175 0.278 0.207 0213 0303 0200 0.095 0212 0136 0.356
WE S 0.105 0.167 0.124 0128 0182 0120 0057 0127 0.082 0214

PR E AR IR ph SRR B TS0 L IE A BRAREE,  ANTATAS 218 1P A7 0 R 21 1 A7 FRLAEU AR F) B 125 B A
FARLHINEHERE, 25 R % 4.

Table 4. Positive and negative ideal solutions and schedule
Fz 4. EIBRRRILHE

2013 4F 2014 4F  20154F 2016 4F 2017 4F 2018 4F  20194F 2020 4F 2021 4F
D* 0.334 0.303 0.282 0.257 0.223 0.140 0.124 0.171 0.091
D~ 0.127 0.146 0.159 0.153 0.192 0.273 0.286 0.285 0.347
s 3T 0.275 0.325 0.360 0.373 0.462 0.661 0.697 0.624 0.792
4.2. FER5
M4 EF (10104 52 A BRI AL IR T AR AR RUPEAN I LN . BRI R bR W2 5.
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Table 5. Classification of low-carbon transformation evaluation grade of resource cities
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Table 6. Low carbon construction horizontal stage partition result table
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