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Abstract: An evaluation index system was established based on the green development and its
efficiency in the construction industry. The static and dynamic efficiencies of green development
in the construction industry at the national and provincial levels were estimated using the super
efficiency SBM-ML model from 2008 to 2021. The results demonstrate that the static efficiency
of green development in the construction industry in China is fluctuant rising. The efficiency
value is greater than 1 for nine years. This implies that the green development in the construction
industry is relatively effective. The green development efficiency in the construction industry has
increased by an average of 1. 7% annually, but the stability of dynamic efficiency in different
years needs to be improved. The static efficiency of green development in the construction
industry in each province shows a distribution of "high in the southeast and low in the northwest",
and the efficiency value in each province shows an obvious differentiation of "high, medium and
low". While there are fluctuations in the dynamic efficiency levels of green development in the
construction industry in each province, there is no obvious manifestation of specific geographical
distribution patterns. Through analyzing the calculation results, relevant suggestions are put
forward from the aspects of policies and enterprises to optimize the green development efficiency
and promote the high-quality development in the construction industry.
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Table 1 Preliminary selection of evaluation indicators
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Table 2 Selection and interpretation of evaluation indicators
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Table 3 Correlation coefficient of Pearson between input and output variables

e b X, X, X, X, X, Y, Y, Y, Z
X, 1 0.578  0.795"  0.9247  0.591°  0.887°  0.9697  0.9577  0.932"
X, 0.578 1 0. 668" 0. 544" 0. 543 0. 696" 0.614" 0.557 0.723"
X, 0.795"  0.668 1 0.617 0.352  0.905"  0.789"  0.6877  0.8127
X, 0.924"  0.544"  0.617 1 0.658"  0.749"  0.9407  0.985"  0.917
X, 0.591° 0. 543" 0.352 0. 658" 1 0.576" 0. 535" 0.610" 0. 554"
Y, 0.887°  0.696"  0.905"  0.7497  0.576 1 0.902°  0.8167  0.913"
Y, 0.969"  0.614°  0.789"  0.940"  0.535"  0.902" 1 0.967°  0.924”
Y, 0.957°  0.557°  0.687°  0.985"  0.610°  0.8167  0.967" 1 0.917°
Z, 0.932"  0.723°  0.812"  0.917 0.554"  0.913"  0.9247  0.917 1

T RIRAE 1% B KA GO _E B35 5G 5 *RIRTE 5% HYZKF ORI _E B35 ARG .

F % 3 AT UL, B X X B DG BBR BE R AR 4, L
BB H AR AR A I AE 5% 1Y 225 K
ST AL R AT R TR A R AT AR A
B, UEWIR AR HE N S

2 RS SR R BRI

T €2023 45 Hp [ A L GE T 58 1 AR 2
A, AHFFE TR EL T 2008~2021 4E ] [ HE R &5 L PH K



% 4

T8 A AR E Sk 2 & R AR M IR B R 119

ANEY 304 T L H R IX RS Bk T O
S0 BT A4 )b I RB IR GE 1141 48 ) Al
A% S KU 22 (CEADSs) AR b SC 7 T 1R
Pk & IS BEHAR OCEE | iz FI MATLAB #F
D HE SR S 0 R R I RS L Bh B R0R

2.1 HBIE SBMIERIFAN &

1) 42 . 3 E EF 4% (0 R BRI R
SEIE BN AR A 144E AT 8 AF EEL 4t 1
RIERFERT 1, FI41H K 0.998, K B &4 (0, g
A B R T 23 18] .2008~2011 4, #5001 % (1,
RIBRHCR/NT 1, AL F A TORCIRES SR, 2012~
2016 438 [ gl 2 0 K R AR B AN, 0%
B KT 1, 3150 I A SR 2 10 K J 32 7 3 30 AL
BY.2017~2021 4F , G (5 2 AR D 28 AT S Bt
1T, B 2017,2019 4E41 , HAR AR {5 2 €0 & AR XT
AR TR E A 2% 0 % R ACR I RS E, WA 1

rg T
W gy

Lyrgg WA i

I .
2) 48 T AR IX)ZRT . A T FA X2
SR 2 00 R KRR AR AL, A& 2 s

1.10

1.083

1.05

FERBEE

0.95 (V-

0.90

2008 2010 2012 2014 2016 2018 2020
K2

E1 RERFUZELRUEHSMNESER

Fig. 1 Static measurement results of green

development efficiency in Chinese

construction industry
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Fig.2 Calculation results of green development efficiency of the construction industry in provinces and

autonomous regions
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regions from 2008 to 2021
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Table 4 Time series calculation results of average
green total factor development efficiency
in the construction industry

Ay ML EC TC
2008~2009 1.014 1. 000 1.014
2009~2010 1. 006 1. 000 1. 006
2010~2011 0. 987 1. 000 0.987
2011~2012 1.023 1. 000 1.023
2012~2013 1.075 1. 000 1.075
2013~2014 0.981 1. 000 0.981
2014~2015 1. 081 1. 000 1.081
2015~2016 0.981 1. 000 0.981
2016~2017 1.015 1.000 1.015
2017~2018 0.976 1. 000 0.976
2018~2019 1.003 1. 000 1. 003
2019~2020 1. 035 1. 000 1.035
2020~2021 1. 046 1. 000 1. 046

By 1.017 1. 000 1.017
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Table 5 Calculation results of average green total factor development efficiency of the construction industry in

provinces and autonomous regions

i1 [X. ML EC TC Hi1 X ML EC TC

i 1.248 1. 066 1.170 Pl 1.073 1.008 1. 065
iimld 1.213 1. 095 1. 107 Hl 1.072 1.085 0. 988
PR 1.209 1. 085 1. 114 = 1. 066 1.070 0.997
K 1.206 1.122 1.075 1L 1. 063 1.085 0. 980
T 1.190 1.091 1. 092 AR 1.045 1.039 1. 005
S} 1.187 1.083 1.096 Ginye:s 1.038 0.992 1. 047
IR 1.178 1. 141 1.032 iy 1.036 1. 044 0.992
b |78 1.134 1. 089 1.041 g 1.025 1.031 0.995
I 1. 115 1.102 1.012 N 1.025 1. 045 0. 980
FHify 1. 111 1.081 1.027 NETH 1.022 1.037 0. 986
bagE2] 1. 099 1.018 1. 080 AN 0. 989 1.019 0.971
balE] 1.093 1.051 1.041 ST 0.961 0.936 1.027
TH 1.091 1. 062 1. 028 G| 0.954 1. 052 0. 907
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Ak 1.077 1. 041 1.035 B 0.902 0. 968 0.932
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