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Abstract

This paper investigates the cost risk management of prefabricated construction projects based on
the DEMATEL-ISM model. With the acceleration of urbanization, prefabricated construction, as an
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efficient and environmentally friendly new construction method, has gradually attracted attention.
However, its high cost has become a major obstacle to market promotion. The article first analyzes
the composition and main risk factors of prefabricated construction costs, including design, pro-
duction, transportation, construction, and operation and maintenance phases. Using the Wuli-Shili-
Renli (WSR) system methodology, a cost risk factor indicator system for prefabricated construction
is identified and constructed. Subsequently, the DEMATEL-ISM model is employed to establish a di-
rect impact matrix, assessing the mutual influence relationships among various factors. Experts are
invited to score the factors to determine the key influencing factors. The research results show that
this method can effectively identify the critical links in prefabricated construction cost risks,
providing decision support for project managers to reduce project cost risks.
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Table 1. Cost risk factor indicator system
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Table 2. Direct impact matrix A
2. EEFWER A

Wi S1 S2 R1 R2 W2 W3 W4 S3 S4 S5 S6 S7 R3 W5 S8 R4
w1 0 2 0 0 2 2 0 0 0 0 0 0 1 0 1 0 0
S1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
S2 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0
R1 0 1 2 0 0 0 0 0 0 2 0 0 0 0 2 1 0
R2 0 1 1 0 0 1 0 0 0 0 0 0 2 0 0 0 0
W2 0 0 0 0 2 0 0 3 0 0 0 0 0 0 2 1 0
W3 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0
w4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0
S3 0 0 1 0 0 2 1 2 0 2 0 0 0 1 1 1 0
S4 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
S5 0 0 0 0 0 0 2 0 0 0 0 0 1 0 0 0 0
S6 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 1 0
S7 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0
R3 0 0 0 0 0 0 0 0 1 2 1 3 1 0 1 1 0
W5 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
S8 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
R4 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0
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Table 3. Analysis of risk factors using DEMATEL
%2 3. M E%E DEMATEL Z£R 54

B s B 50 22l 3 Jir D B B Hey [ 2 J@ 1t
w1 1.153 0 1.153 1.153 0.054 9 JRIRR 2=
S1 0.267 0.553 0.82 -0.286 0.038 14 SRNE
S2 0.27 0.732 1.002 -0.462 0.047 11 SRNE
R1 0.939 0 0.939 0.939 0.044 12 JRIRH 2=
R2 0.67 2.087 2.757 -1.417 0.129 1 SR E
W2 1.061 0.719 1.78 0.342 0.083 3 SRR R &=
w3 0.252 0.351 0.603 -0.099 0.028 15 R
W4 0.474 0.999 1.473 —-0.525 0.069 7 R
S3 1.563 0.413 1.976 1.15 0.092 2 JRIRR 2=
S4 0.304 0.801 1.105 -0.497 0.052 10 SRNE
S5 0.353 0.221 0.574 0.132 0.027 16 JRIRR 2=
S6 0.593 0.308 0.901 0.285 0.042 13 JRIRR 2=
S7 0.385 1.111 1.496 -0.726 0.07 6 RN
R3 1.39 0.128 1.518 1.262 0.071 5 SRR R =
W5 0.304 1.299 1.603 -0.995 0.075 4 RHE
S8 0.304 0.961 1.265 —0.657 0.059 8 RHE
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Figure 1. Causality scatter plot of risk factors

E 1 REERZERESE

DOI: 10.12677/mo0s.2024.135467

5172

RS


https://doi.org/10.12677/mos.2024.135467

FET I

3.4. BIVAIERE
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Table 4. Reachability matrix F
= 4. FIAERF
W1l S1 S2 R1 R2 W2 W3 W4 S3 S4 S5 S6 S7 R3 W5 S8 R4
w1 1 1 0 0 1 1 0 0 0 0 0 0 1 0 1 0 0
S1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
S2 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
R1 0 0 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0
R2 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0
W2 0 0 0 0 1 1 0 1 0 0 0 0 0 0 1 1 0
W3 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0
w4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 0
S3 0 0 1 0 1 1 0 1 1 1 0 0 0 0 1 1 0
S4 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0
S5 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0
S6 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0
S7 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0
R3 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 0
W5 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0
S8 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0
R4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1

3.5. MERX Y BEREN

Bk R EbR S, a MWL, a, ASl, a, NS2, a, NRLl, a, AR2, a, A W2, a, AW3, a,
W4, a, N S3, a, NS4, a, NS5 a,NS6, a,NS7, a,NR3, a; AW5, a,NS8, a, R4

PO ETIASE . AT AR 4R .

ﬂii%Riz{fJF”:} FATHEN 1 PR N R, RIZBER R LLRAR A R R EA .

HITPEE S, :{fi|Fji = } BHITEN 1 AT NAIR R, R LLREZE R E R RES.

RIETHHZER NS, -

BHEABR g WL R(a)=R(a)nS(a) I, KW a NimZHIHR. WERFTIAMER F BLEEK 5
XERLEIAT MG, EOET TR AR ATRARAISEAE, BRI 2, ERrAR R e, B
A RIR R 2 EHR A R .

Table 5. Division of the first-level elements

*=5 B—REREXS

a ik R(a) HIHEE S (a,) R NS,
1 1,2,5,6,13,15 1 1
2 2,5 1,2 2
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gk
3 3,5 3,459 3,5
4 3,4,5,10,15 4 4
5 3,513 1,2,3,4,5,6,9,10,13,14,15,16 3,513
6 5,6,8,15,16 1,6,9 6
7 7,13 7,11 7
8 8,15,16 6,8,9,17 8
9 3,5,6,8,9,10,15,16 9,14 9
10 5,10 4,9,10,14 10
11 7,11,13 11,14 11
12 12,15,16 12,14 12
13 5,13 15,7,11,13,14 5,13
14 5,9,10,11,12,13,14,15,16 14 14
15 5,15 1,4,6,8,9,12,14,15 15
16 5,16 6,8,9,12,14,16 16
17 8,17 17 17

Wi 5 R —EEER, L1=[3. 5. 13]. ¥a,. a -~ a, IERATMBIRMZ R L, RIEEL
HOK gy, #EmARE —mER. EEL PG S| RN 25, L2=[2. 7. 10, 15, 16], L3=[4.
8. 11, 12], L4=[6. 17], L5=[1. 9], L6 =[14]. BZ&HARFHELNSNANEH L={LL, L2, L3,
L4. L5. L6}.
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Figure 2. Multi-level hierarchical structure model
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