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Spatial correlation network characteristics and drivers of carbon reduction-construction waste control-green expansion-
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Abstract: The research explored the evolution trend, spatial correlation network characteristics and driving mechanism of the
synergistic effects on carbon reduction, construction waste control, green expansion, and economic growth among different provinces
in construction industry from 2010 to 2020 by entropy method, coupling coordination degree model, social network analysis method,
and exponential random graph model. The results showed that: The synergistic effect of carbon reduction, construction waste control,
green expansion, and economic growth in the construction industry increased from 0.51 to 0.60, gradually transitioning from a barely
imbalanced state to a primary coordinated state, with significant spatial heterogeneity. The synergistic effect spatial correlation
network presented a "Core-edge" distribution characteristic, and the network density showed an increasing trend, reaching 0.2287 in
2020. The network’s dependence on the core region was weak, but the network state had not yet reached optimal state, and there was
still significant for improvement, such as Henan, Hunan, Shaanxi, and Xinjiang were in a dominant position in the internet and had
apparent "Matthew effect". Hebei, Anhui, Jiangxi, and Henan provinces had shown significant "Siphon effect". Heilongjiang, Jilin,
Liaoning and other provinces played the role of peripheral actors in the network. Most of the spatial correlations of the synergistic
effects of carbon reduction, construction waste control, green expansion, and economic growth in the construction industry were
concentrated within blocks rather than between blocks. The developed eastern region was mainly the "Net profit" block, while the
central and western regions were the "Two-way spillover" blocks. Hunan, Shaanxi, Hubei and other provinces occupied the network
structure holes position and had obvious advantages in the construction of synergistic effects. The significant driving force of
endogenous network structure was the formation process of the synergistic effect network. The factor of the proportion of

construction industry output value/GDP strengthened the spatial correlation between the synergistic effects. The proximity of
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geographical locations helped to promote the formation of a basin collaborative governance network. Thus, targeted policies for

carbon reduction, construction waste control, green expansion, and economic growth in the construction industry should be

formulated based on the characteristics of different regions to promote high—quality development of the regional construction

industry.

Key words: construction industry; synergy effect; coupling coordination degree model; entropy method; social network; exponential

random graph model
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Fig.1 Spatial correlation network structure analysis
framework for the synergistic effects in the

construction industry
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Table 3  Spatial correlation network and individual network characteristics of synergistic effects of carbon reduction—construction

waste control-green expansion— economic growth in the construction industry
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Table 4 Structural hole indexes of spatial correlation network

in the construction industry
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Table 5 Spillover effects of carbon reduction—construction
waste control-green expansion—economic growth synergy

network in the construction industry
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tefl  HIEH(%) 20.69/27.5924.14/20.69 24.14/20.69 20.69/20.69
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Table 6 Density matrix and image matrix of spatial

correlation network blocks in the construction industry

i 2010 2020
Bite— B Bl = BiRPY Bibh— Bl B By
Bith— 1 0 0 0 1 0 0 0
{757 S 1 0 0 1 1 0 0
= 0 0 1 0 0 0 1 0
FHPY 0 0 0 1 0 0 1 1

ML 7 Rl UE H B — B A = T 3 i
I h ZR A A TA M X B R 2 O G M X, 45 DY
BB 22 ok 74 R g X . 2010 45, DU MR 24547 345 HY
TRk — P X a8 20 33k — s 30 R e — W i =
oK BB B ) 2RO, ] B AR B AR B = A
b1 [ AR = S AR R R SR (), 38 Tl
MR AE 2010 FEAT 2020 4 Bibh— Sk — 2 ]

(1) 2 R U L A7 AE, Ul WX PR AN BB 2 ) FR B R 5l
Fea i, T BEAF(ERELR 0 T IR A e | {5 SR B B T 52
M) 2K 222020 45, PUAN AR B [ TR AN AR B B pAy 3 1l 2
I AR A AR R B 7 MR 9 A,
FLrp AR R N AR B FE RS N T ok A S AR R
(16 ¥ i T L s A AR B 2 TR A P 8 i B2 PR 3 3,
R R = (130 T D 380 55 DU AR B AR R D 1 DY 1 DS
TR R U A AR Bz 1) (TG R B N O AR
Ml BBk~ Sk K Bl IR VA AR T
T2 B (1038 882 P e v 75 400 B (1) S B e — RSB Py
7 2010 4EXF N G E K 0, 7E 2020 4ENAE A 1.

% sk (H\ﬁliﬁim

Fs (uu\

Wi KRR 6
dess K wrde. BRI, L WA 18 Pt RS, R BEE.
it SITER [CET RN
[ T
i i N i i
i i 4" i i
% X% & % %
# % R ; ¥ 4
: : © : :
o - Y e IS
_— — - —

BT <A,<w-mm\

RHCRM: 12 A PO TS i RS
- [/ ]

J <
BB GRCED % B
BEARS (i BRI 5

Eifge L5, b, fak. VI
G BT Wi

(a) 2010 4
FmH QM U W
BB GRiaD BERE 5 / BB CUREHD

1| S NI B | AT NV A1 N
LTS AR IS

RN W NI N S TN
el

‘u’iu ",T L }i‘m “?r
i i T i i
i i &. i i
2 # FA #
Y # # #

: : N H :
o o e - o

- \\ {Q\Q_ﬂ\ —_
/ BB QR > B R S IR <*1"‘Jf%ﬁf’ﬂ>\

i KRR 18

L I N E AN TENR NN WHERS 13 PN LN N TN (N
G4 c ARSI
(b) 2020 4F
7RI BB IRk k- A DI ) 2% 2 ) A 2 A R
ESUS

Fig.7 Spatial network block correlation for the construction
industry
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Table 7 Estimation results of ERGMs parameters

G PR 1 PR 2 PR 3 I 4 R 5
-5.7866"" -2.0712"" -4.5029"" -6.8052""
Edges -1.90080""" (0.42124)
0.5173) (0.1141) (0.8176) (0.6673)
1.1849" 0.2417 0.7880"
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