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Study on Influencing Factors of Construction Workers Unsafe
Behavior Based on Multi Level Hierarchical Structure Model

YE Gui', YANG Lijuan' , WANG Hongxia’ ,FU Yuan', TANG Xiaoyu'
(1. School o f Construction Management and Real Estate ,Chongqing University ,Chongging 400045, China;
2. School o f Management , Southwest University of Political Science and Law ,Chongqing 401120, China)

Abstract: By referring to the theory of four elements of the accident system, this paper systematically ex-
tracts the influencing factors of unsafe behavior from four aspects of human, material,management and en-
vironment based on the literature review. Then, combining the advantages of integrated DEMATEL-ISM
with the expert consultation method, the paper determines the hierarchical relationship among influencing
factors and the degree of their influence on unsafe behavior,and constructs a multi-level hierarchical struc-
ture model of influencing factors of unsafe behavior. The paper divides the influencing factors of unsafe be-
havior into five levels. The results show that leaders attention to safety is the deep-seated factor in the in-
fluencing factor system,and social norm is the root influencing factor. The research results will help to im-
prove the theoretical research of unsafe behavior.and clarify key factors for the enterprises to carry out tar-
geted management,and thus improve safety management performance.
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1 X
Table 1 Direct influence matrix X
Si S; Ss S, Ss S Sy Ss Sy S1o Sn Sz Sis Sis Sis Sis Sz
S 0 0 2 2 3 3 0 2 2 1 0 0 2 0 0 0
S, 0 0 0 0 1 2 0 0 0 0 0 0 1 0 0 0 0
S; 0 0 0 0 2 2 2 0 2 2 0 0 0 0 1 0 0
S, 1 0 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Ss 2 0 2 0 0 3 2 0 2 2 3 0 2 0 0 3 0
Ss 0 0 0 0 2 0 2 0 2 1 1 0 0 0 0 0 0
S 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0
Ss 0 0 0 0 0 0 1 0 2 0 1 0 0 0 2 0
Sy 1 0 0 0 2 0 1 0 0 0 0 1 1 1 0 0
Sio 2 0 3 0 2 2 3 0 1 0 2 2 2 2 0 3 0
Sn 1 0 1 0 2 3 0 0 0 2 0 0 1 0 0 2 0
Si2 0 0 3 0 1 3 3 3 3 3 3 0 3 3 3 3 3
Sis 0 0 3 0 2 0 3 0 3 2 0 0 0 1 0 3 0
Su 0 0 2 0 2 2 3 3 3 2 1 1 3 0 3 3 0
Sis 0 2 0 0 2 3 0 0 0 0 0 3 1 0 0 2 0
Sis 3 0 3 0 3 3 3 3 2 3 3 3 3 3 3 0 3
Sz 3 0 2 0 2 2 2 2 2 2 3 3 3 3 3 3 0
2 1 , o
1 X 2.3 N
) A T
A= L x 2 i
max 2 Sij (e;) s
A (y)» ().
4 s 3,
T( 2) .
T=AU—A" (3)
2 T
Table 2 Comprehensive influence matrix T
S S; Ss Sy Ss S Sy Ss Sy Sio Si Sz Sis Sis Sis Sis Siz
Si 0.01 0.00 0.06 0.00 0.06 0.08 0.09 0.01 0.06 0.06 0.03 0.05 0.0l 0.05 0.0l 0.02 0.00
S; 0.00 0.00 0.00 0.00 0.02 0.04 0.01 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00
S; 0.01 0.00 0.01 0.00 0.05 0.05 0.05 0.00 0.05 0.05 0.01 0.00 0.01 0.00 0.02 0.01 0.00
S, 0.02 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ss 0.06 0.00 0.06 0.00 0.03 0.09 0.07 0.01 0.06 0.06 0.08 0.01 0.06 0.01 0.01 0.08 0.01
Ss 0.01 0.00 0.01 0.00 0.05 0.01 0.05 0.00 0.05 0.03 0.03 0.00 0.01 0.00 0.00 0.01 0.00
S7 0.02 0.00 0.02 0.00 0.01 0.03 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00
Ss 0.00 0.00 0.00 0.00 0.01 0.01 0.03 0.00 0.05 0.0l 0.02 0.01 0.01 0.00 0.05 0.03 0.00
Sy 0.03 0.00 0.01 0.00 0.05 0.01 0.03 0.00 0.01 0.03 0.01 0.01 0.03 0.03 0.02 0.01 0.00
Sio 0.06 0.00 0.09 0.00 0,07 0.07 0.10 0.01 0.05 0.03 0.06 0.05 0.06 0.06 0.02 0.09 0.01
S 0.03 0.00 0.04 0.00 0.06 0.08 0.02 0.00 0.02 0.06 0.01 0.01 0.03 0.01 0.01 0.05 0.00
S 0.02 0.00 0.10 0.00 0.06 0.10 0.11 0.08 0.10 0.10 0.09 0.02 0.09 0.08 0.09 0.10 0.07
Sis 0.01 0.00 0.08 0.00 0.06 0.02 0.08 0.01 0.08 0.06 0.01 0.01 0.01 0.03 0.01 0.08 0.01
S 0.02 0.00 0.07 0.00 0.07 0.07 0.09 0.07 0.09 0.07 0.04 0.04 0.08 0.02 0.08 0.09 0.01
Sis 0.01 0.04 0.02 0.00 0.06 0.08 0.02 0.01 0.02 0.02 0.01 0.07 0.03 0.01 0.0l 0.06 0.01
Sis 0.08 0.00 0.10 0.00 0.11 0.11 0.11 0.08 0.09 0.10 0.09 0.08 0.09 0.09 0.09 0.05 0.07
Sz 0.08 0.00 0.08 0.00 0.08 0.09 0.09 0.06 0.08 0.08 0.09 0.08 0.09 0.09 0.09 0.10 0.01
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3 DEMATEL 2.4 DEMATEL-ISM
Table 3 Analysis results of DEMATEL method
fi ¢; Vi 2 fi ¢ i 2 , ,
S 0.61 0.47 0.14 1.08 Sio 0.82  0.74 0.07 1.56 C
S, 0.12  0.06 0.06 0.18 Sn 0.42  0.60 —0.18 1.01 o
Sy 0.3 0.78 —0.45 1L11| Sp 12 045 0.77 1.66 C=I1+T
Sy 0,12 0.00 0.12 0.12 Siz 0,57 0.65 —0.08 1.21 A
Ss 0.68 0.84 —0.17 1.52 Sis 0.89 0.48 0.41 1.38 . .
C Si=A(i=1usn;j=1,1n)
Se 020 0.9 —0.71 119 S5 0.47 0.50 —0.04 0,97 = P 7
S 014 0.9 —0.8 L09| S 135 078 057 214 Sy=1;  Sy<<ai=1,=yn5j=1,n)
S 0.2 035 —0.13 0.5 | Sy L19 0.20 099 1.39 S, =0, , A=0. 08,
S 0.27 0.82 —0.55 1.09 K X A,
4 K
Table 4 Reachability matrix K
S S; Ss Sy Ss Se Sz Sg So Sto S Siz Si3 Su Sis Sis Si
S 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
S, 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S, 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Ss 0 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0
Ss 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Sz 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Sg 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
So 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Sio 0 0 1 0 0 0 1 0 0 1 0 0 0 0 0 1 0
Su 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0
Siz 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 0
Sis 0 0 1 0 0 0 1 0 1 0 0 0 1 0 0 1 0
Sis 0 0 0 0 0 0 1 0 1 0 0 0 1 1 1 1 0
Sis 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0
Sis 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
Si7 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1
2.5 DEMATEL-ISM ,
K s R(S)
A(SH, , R({SH 2
K 1 , A
(S) K 1 R 3
R(S;)=R(S;,)NA(S) (5) 3, (y;)
(5) . S[ o ) O
’ K 7 ) H 8 .
’ °© ’ N ~ N
’ Y Y N ’
s 5
1 :{52’53751956987’Ssv59}§ ; . 9
2 :{51’5107511751;;»515}; s R
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Fig. 2 Multilevel hierarchical structural model for influencing factors of the unsafe behavior of construction workers
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