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Abstract

As energy-saving and environmental protection projects become an important part of the con-
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struction industry, the complexity of bidding for such projects introduces diverse risk factors. In the
context of uncertain information, bid risk identification and classification remain critical scientific
issues that need to be addressed. Therefore, establishing a scientific risk identification system is
crucial. This study applies a system analysis framework and various risk identification methods to
explore the main risk factors in the bidding process for energy-saving and environmental protec-
tion projects. First, a systematic summary of these risk factors is conducted through literature re-
search. The WBS-RBS method is then used to decompose the bidding process, identifying potential
risks. Additionally, an analysis of failed bidding cases in energy-saving and environmental protec-
tion projects further validates the reliability and comprehensiveness of the risk identification pro-
cess. Ultimately, this research provides a systematic risk identification framework for construc-
tion enterprises in the bidding process, offering scientific decision support for bid risk manage-
ment.
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Table 1. Identification of energy-saving and environmental protection project bidding risk factors using the literature review

method
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1.3. #F WBS-RBS EHREE EIRS
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Table 2. Work Breakdown Structure (WBS) for Energy-saving and environmental protection project bidding
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Table 3. Risk Breakdown Structure (RBS) for bidding risks
= 3. AT RBS S1E%R

Hiw/z i 1 IR 2
itV ECR KUK R11

TR ORI E bR XU R g R R1 Tl 2 S AU R12
Tip4 T W R13

DOI: 10.12677/mo0s.2025.141098 1076 jé

m

5


https://doi.org/10.12677/mos.2025.141098

e &

& FEH R R21
FEFR TR o A XU R22
WA W SHER SO AR R AR TC VAR bR R23
Bobs g 18 F o m A R24
BRI A R25
W& 5 BHMIL R XU R26
FARAD AR R31
FORAFHEA A R32
R THARZIAE R33
[F] 2t T 4564 /& R34
FARIIGEE R AR R35
i TS T BAEEE R36
TR A AR R4L
7 45 B 1F XU R42
BB £ b AU R43
LR R44

RS R2

HA R R3

13 RS R4

1.4. ¥3E& WBS-RBS {847 EM&

AW FE IV % ZO0 B MRS AR S AT FIT, SR 7S5 BT%,  10% SATATR 1 4
fi SRS E R MG, R A AR EAT, DURIEEA MR X . 4 N A
T2, EAEAB R B BRSO XS 5, Ak IR PR 3R 34 23R o SO O 1T Edp
DRI H AR BRI IR AR B AT AT 00 o B SRIE VR AR (O~21) VAl A KU R R AR OG 1, b 1 380K
“HRERCMITH BIRUS” . 0 R RIS FER N B AR o S AR R BRI T ML,
B BARAGERIARS, R AT BARIR bR, LR TR SR S AT RN, X 24 U ]
A BB HEAT AT 00 o I WG IS SR, A T KURS VAL KRR RS, X 2% JRURSE AT 3R 2 TR 9%
BRPEREAT 7B, AT LAEE— 25 70 W AS [ DR BR300 T H 3505 G2 (T PR SN o o o DU PR 3R A
JATIRE, TAHMESE SRR, X mAER DR RS R E . BT AR DA,
IFHECT “0” M C17 SRbRId. B MEASEIAAAE R BRI H R, ERRiey ‘17 s Rz, A
A PAURS: B0 RURSE S MR /I B AR U bR D 07 o BLAR AN 4 Frow

MFERE AT AT, B0hr XU B8 2 A Eehs TARR BUR & MR, BObs XS R AR T %R
M LAE, XS BRI MR A B E e, @i WBS-RBS FEGAERE, RS IE I AR H &N B Bost
AL ESE - AN E S AN A R E A 3T B

2. REERERE
2.1. EF AHP ZEHINRINERE

AW T L ZO0F R RS (4 %% A P A ARG B PR BEAT 7AW, JF HoasEd 1) 26 b i 45 Rk AT T
AHP L [AVAIMTHE B PR o 1 SR PR 5 XU A B B3R PRUSE « 5 PR A 9 — G A 4 A K WBS-
RBS i 126 9 XU Fi A 3R A DA — A s 1300 % S VA7 45 SR AA) S 1A W R R AT — S 56, it
WU RTAR S T AR B AT AL B, IR G SRR AT 4 R AT R 15 LIS T IR A LK 5.

m

DOI: 10.12677/mos.2025.141098 1077 e RSE TR


https://doi.org/10.12677/mos.2025.141098

e &

Table 4. WBS-RBS coupling matrix analysis results
< 4. WBS-RBS &M 745 R

TR #Ar WBS-RBS
W11 W12 W21 W22 W31 W32 W33 W41 W42 W43 W4l W42 W43 W44 W51 W52 W53

R 1 0 0 O O O O O O 0 O 0 0 1 0 0 0
R2 0 0 0 O O 1 0 0 O 0 0 0 0 0 0 0 O
RI3 0 0 0 O O 1 0 0O O 0 0 0 0 0 0 0 O
RRL O 0 0 O O O 1 0 O 1 0 1 1 0 0 0 O
R2 1. 0 0 0 O O O O 1 0 0 0 0 1 0 0 O
R3 1 1. 0 0 0O O O O O O O O 0 1 1 0 0
R4 0 1 0 0 0O 0O 0 1 0 0 0 0 0 0 1 0 o0
R 0 1 0 0O O O O 1 1 0 0 0 0 0 1 0 O
R6 0 0 1 0 0 1 0 1 0 0 0O O 0O 0 0 1 0
THEAR Rt 0 0 0 0o 1 0 0 0 0O 0 O 0 O 0 0 0 0
T H b
R R R2 0 0 0 0O 1 0O 0 O O O O 0O 0 0 0 0 O
R3 0 0 0 O 1 0 1 0 O O O O 0 0 0 0 O
R 0 0 0O O 1 0 1 0 0O O 0O O 0 0 0 0 O
R 0 0 0O O 1 0O 1 0 0 0 O O 0 0 0 0 O
R 0 0 0O O 1 0 1 0 0O O O O 0 0 0 0 O
R4 O 0 0 O O 1 0 0 O 0 O 0O 0 0 0 0 O
R&2 1. 0 0 0 O O O 1 0 0 0 0 1 1 0 0 O
R 0 0 1 0 0 1 0 0 1 0 1 0 0 0 0 1 0
R4 0 0 0O O O O O O O O 1 0 1 0 0 0 O
RS 1 0 0 O O O O O O O O O 0 1 0 0 O
Table 5. Judgment matrix for second-level indicators
= 5. ZRIEFRAVFIRTEERE
PRI A R BAR K 13 F R
PRI R 1 1/5 17 1/4
=052 5 1 1/3 1/2
FEA R 7 3 1 4
13 F R 4 2 1/4 1
F Excel 08 EIEAN FEAR L FE -
(1) HHEARFRAIWTRE FEREAT TR IR n IOTHRW,
Vvi =] Llaij (2-1)
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Table 6. Correspondence table of ordinal numbers and Random Index (RI) values

6. MBS RIEMRTR

4 1 2 3 4 5 6 7 8 9 10
RI 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49
Cl= Anax — (2-4)
n-1
Cl
CR=— 2-5
= (2-5)

THEfS: C1=0.0173, 4 n=4 Wi, @5 RI=0.90, CR=0.0192.
(5) — ki

CR=0.0576 < 0.1, Frilidid—# .
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Table 7. Weights of second-level indicators and consistency check results
7. ZRIERINER —BUMERESER

PRI A R B A 15 FH AU BUE
g5 1 1/3 1/2 1/3 0.0684
LR 3 1 1/2 1/2 0.1639
AR RS 2 2 1 112 0.5523
15 R 3 2 2 1 0.2154
— AR Jmax = 4.0519, C1=0.0173, CR=0.0192 < 0.1 @i —EiAa L6

(6) #ZM U ERZRAMTIED IR, X GARAR TR A =GR O BCE AT U, IR AT
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Table 8. Weights of third-level environmental risk indicators and consistency check results
8. IMEN G = RIBFFINER —H R ER

Ei=t R11 R12 R13 B
R11 1 3 112 0.3325
R12 1/3 1 1/3 0.1396
R13 2 3 1 0.5278
— AR Jmax = 3.0536, Cl=0.0268, CR=0.0462 < 0.1 @i — A5

Table 9. Weights of third-level management risk indicators and consistency check results
9. BEENKE=RIEFNER —H R ER

E{=tan R21 R22 R23 R24 R25 R26 BE

R21 1 3 4 5 6 3 0.4174
R22 1/3 1 2 3 4 2 0.2068
R23 1/4 112 1 2 3 1 0.1242
R24 1/5 1/3 1/2 1 2 112 0.0739
R25 1/6 1/4 1/3 112 1 1/3 0.0474
R26 1/3 112 1 2 3 1 0.1303

—EER e Jmax = 6.2331, Cl=0.0466, CR=0.0376 <0.1 i@t —HE#16

Table 10. Weights of technical risk indicators and consistency check results
7 10. ARG ZEFNER—HERIGER

fabz R31 R32 R33 R34 R35 WE

R31 1 2 4 5 6 0.0539

R32 1/2 1 3 4 6 0.0816

R33 1/4 1/3 1 3 5 0.2307

R34 1/5 1/4 1/3 1 2 0.2033

R35 1/6 1/6 1/5 112 1 0.3393
— B Amax =5.201, Cl=0.050, CR =0.045 < 0.1 ifiid —F M4 5%

Table 11. Weights of third-level credit risk indicators and consistency check results

# 11 ERNKEZREFNER—BMHREER

fabr R11 R12 R13 R14 &N

R41 1 1/3 1/2 12 0.1350

R42 3 1 1/2 2 0.2808

R43 2 2 1 2 0.3894

R44 2 1/2 1/2 1 0.1947
— AR Jmax = 4.1556, CI=0.0519, CR=0.0576 < 0.1 il it —F ki

K IR T AT$8 bn ) 5 EAE A R W] DAAG H 50 B0 H KUR B I AL A A, AR SR A EL A
FATRT LR Xt T A k55 REPA PRI H BEbRILAE 1 32 B R SR BEATIR A 0BT e IXLEBEE S i 1A Hﬂ
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Table 12. Summary information table of failed bids for Energy-saving and environmental protection projects

12, PREMRIBRIFGAML2EER

) Ko i E
PR R1 48 9.62%
AR R2 197 39.48%
BAR K R3 221 38.28%
5 X R4 66 12.63%
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B B IR 5 REIA ORI H $5bn RIGHE IR 4 > B K 7 REE R, el T[] — 9 e R
Br R AR 2R B P UL EDR Bm faAn AT 1 — (A B2 J5 A RETH AR B W . AR
THEL R R = R bR P ) B SR RS 2 8OR 2R RS0 B DA B SN B — Zabm (ke B M . it
P IRE E R Mg A B BFE AR, DL SRR R AR 0SS BT 2R 2 R, I s 45
BRI A ER AR,

23 BMEHNERREREXNLERESHR
TR R gt e R ARG A EMBE, 7RI RER RIS 1 — A3 22 2 WAL,
FFH BN S M5 BB T DL R 45 & MR AR MR, JF BT IR RIS E MR, Ermmic

rmnF=fQMAm)+fQMAm)=§yw{m€%}+§Man§%}

j=1 j

n
StYW, =1LW, >0,i=12,,n

i=1

XA AE A

M fige H 2R 5 R SR A 24 3K
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Table 13. Comprehensive probability of risk events for failed bids in energy-saving and environmental protection projects
= 13, TEEIMAII IR R MM E EHE GBI E

— sk =gtk o e M@’”“Wj o
2B R KRS R11 0.3325 0.0227 0.3333 0.3335
PR RL B 2 SO AR R12 0.1396 0.0095 0.1042 0.1208
&5 K R13 0.5278 0.0361 0.5625 0.5458
& [F B R R21 0.4174 0.0684 0.2081 0.3599
Febr g 12 FH R AR R22 0.2068 0.0339 0.0761 0.1532
PARIAN 4 KU R23 0.1242 0.0204 0.2335 0.2079
EHEAR R2

B SRR XU R24 0.0739 0.0121 0.1929 0.1458
W 45 9% & XU R25 0.0474 0.0078 0.1980 0.1183
PEFR B A A R26 0.1303 0.0214 0.0914 0.1332
FORA A A AR R31 0.4337 0.2395 0.2723 0.3601
T TH AL A R33 0.2967 0.1639 0.2356 0.2771
HAR R R3 2 T2 2 R34 0.1515 0.0837 0.1361 0.1505
HARMVEZ R A R35 0.0734 0.0405 0.1675 0.1162
Jiti TAR LR 7 RA G2 R36 0.0447 0.0247 0.1885 0.0962
WS N R4L 0.135 0.0291 0.0317 0.0671
T 556 1B XU R42 0.2808 0.0605 0.2381 0.2650

E R R4 o
FEl B 55 b XUE: R43 0.3894 0.0839 0.4444 0.4263
LR R44 0.1947 0.0419 0.2857 0.2417
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25 JZ R P B2 AR 73 e, RIFZ AR TS IR 3, B 7t b i 4 R 1 1 s
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Figure 1. The fault tree model diagram of tender risk factors

E 1 BIRKEE RRER R EE

3.2. FmgERiIEM

(1) Bbr RSB R AR e i

TEMBEN T (FTA)H, EI4E 248 SR HF R AR EMAA . Rk, R —AEERATa
R A, WITRHHEAF LR . SR, FEHISE R Al Be S — Lo b E R A, X LA T T
PR R AR BT . I R BB AR L RS, BAVE B BDNEIE. E—DNR/ADEIES, &
N HAEE B OCE B, RIMEA AN F A 1 R AR 2 B TR 0 A A o J8 s SR A B v 1 BT
we/NEIER, AT LA E TR R AR I A AR R AT .

FEEME S Mrrh, o NFIE MBS oA O¢; BBl SRR E 2. X CE IR i
NI AR R R 2 U TR ELTE Ry B e /N B S A S AR B O OB . o3 BT i R Rt 1) e /D BB A B TR )
REMFEFIAT, MRS R & RN ZatEaimT . — /DB RFEM 2R 7 {R11}.
{R12}. {R13}. {R21}. {R22}. {R23}. {R24}. {R25}. {R31}. {R32}. {R33}. {R34}. {R35}. {R36}.
{R41}. {R42}. {R43}. {R44}.
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(2) by ARG L3 A MR R 5 By i

M B R S RN TR AR R AEME AR R, IR A (R o M R R I i
BB, PR R A R AT A R B AR T A A R o AR MR 4 i R S A A R A R 1Y
RS AR 3 5 L A A AR OR R IR A S (O 2R, % B B MR FH U A 8 5 %2
SR U A LA R R A A bR e . e TH 5, KR O R R IR PR HE R, R
XA R R AR, 4R 14 PR

Table 14. Probability importance of tender risk factors
=14, iR E R EEEE

RS PR 3 W B e e o B HEMEH 4
Bt 2 SO AR R11 0.0035 0.0105 5
bR R R12 0.0010 0.0079 14
WiH 45 W R13 0.0085 0.0154 1
A FREENK R21 0.0040 0.0109 4
FoAr g 12 F R A R22 0.0013 0.0082 10
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