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Fig.1 Model to be testified

2 MBRTAFHEANSSH

2.1 BRRVIRERNENL

ST 2010 4F 5 A % 9 A BT RItRAHGE A 2011 4R 9 A% 11 AT 2ka A MAaiiT T
PERBAT TZMNAE IS, XFaaB s B o RS EZ TR 5150, P8R0 B B3R E sk a3
i T e e R PR 2

AR b B R AL T AR M R SR EA Y. IR SORE 2 BT, iSO BRI A\ R
FIRE 56 Ml N B30 8 T BRI S B e LI N AT IE , DA IR MBS 1 R N RS, BB Rk
AT 9 ANMEAEAS B 56 T AR R . K 155 1 5IRI5E 2 50500 7 5 AMEAEAR &R 47 MR A &, Hep
“UUSRITBE” ff A1-A10 3% 10 MU EAS R,  “WH BB A4 B1-B7 3L 7 M EA R, “HETHE”
4 C1-Cl6 3t 16 MU EAE, “KRBf7HE” 448 DI-D9 3k o MIlEERERM “BESHPHE” 25
F1-F5 3t 5 MR R, BAMREEIHKRE “Ga s B lIk-r: b=tk g, Hhsp
His (%5 Sc) A& L1-L3. HBEHA (5 En) A4 L4-Lo Fiik& HAR (65 So) A4 L7-L9 %3k 9
A EAS . SRR PR G O H I H T B AR E RIS B, A2 S SR i R AL
SEREAT BACALBE, B | A RAIX 4 AN BALA PR AR AR BT R O AN RS B AR ERAE
MBI R s LR, N BHAE” B WHTE” AT 1~T 5.

1 NERERRNTRELEEMYEIT

Tab.1 Variables in the questionnaires and their analysis of reliability and validity

Cronbach's

BAEAE B DA BRI N A 1 67 o o K P RS Ei=F 7
Al bR Ao E 5 A S0 BRI = 55T H e A B 0.645
A2: M BEXFOAEFN TS TRBN KR, P THnEREaLs 0730
A3z O FE G X S0 BB AR B R AN T 0.674
Ad: bR SR B B AL T A e 0.784 CMOZ0.70]
— AS: M FEX R SRA AT AR, WA RS T R 0.543 0.783 Bartlett - J5
A6: SR SR HARZORX I H 0% EA 0.524 2326130
AT: A ST SR 2R T Y ) 0.698
A8: GREEGIM L TR R A A 0.687
A9: U B RAE XUFD 2 % i B L RE 7 0.665

A10: FE2 Te 8% AR S BUM O St 3l AR 52 R IR 0.676
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k1
Bl: i IS S g S 12 5
B2: AU F iAE R AR, SERHBA K ) 0.922
i B SR BLETR R 0.729 0.792  KMO=0.767
BOVEE 5. Saeit g o 1% 0.721 Bartlett
B6: it 7 1k MR AT R A BT 0.781 fi=351.202
B7: I S A B 0 B A A 2 0.703
Cl: B A G FIR H 2 575 2 W 5K 8 W AE S 0.614
C2: BN HIRZ A ROERALRINE TR 0.743
C3: BT AR AR A R 0.741
C4: FRALRGRTHRERH AR/ B4 1 5 F B 1 T 255 0.705
Cs: ARAR/URNEGRFANAL, SEREAATRGMEN 0737
C6: WHHBLS W B A AR ) %2 0.704
C7: GOBFIEM TR SOR I Bk 0.584 CMO0.853
C8: i TR r o 2R B B A 2 0.609 '
TR BE . . 0.884 Bartlett 77
CO: A T S FRBEAP R T 3 R 0.846 {=057390
C10: i TME i B FF B B 2 4 UK 0.637
ClL: 4530 7 S IR WML R ARG (bR 5 75 0.749
C12: FRALRGAT 60 T S KT R AR SR 2 SR A 0.538
Cl13: 4RER GG BRI T 55 H 2 8 KUK 0.607
Cld: 430055 TR RUAE BRI 4% I RERE R R 0.635
C15: A B At A R E T 14 % 0.549
Cl6: P4 TR A6 5 | A o SR L o 2 0 0.740
D1: = HL5 YA 0.612
D2: %% 577 B A 4F S5 G TR AR A R AR 0.771
D3: GHAH H AR TERA 524 SRR 0.737
gy DY SEINERERA RIS R SR 25 0.588 e XMoo
gge DS TUFBUSTTAL AT RGO B AR 0.739 : Bartlett - Jf
D6: I H 45 ok 1 BT 5% 6 B 0.667 {=423.086
D7: A4t B ST IAE SR H A i B0 0.781
D8: A IATE MY PO 28 B b R 77 TR b 0.739
D9: G BRI A FRIEH L RINATOKF SRR R e 0722
Fl: S AARIPLA T, HRaEFETAA 0.853
o 2 AL AE L ROR 0.773 KMO=0.667
’ﬂ;ﬁ;& F3: S E I KNSR R 0.729 0.661  Bartlett 75
! Fd: A4t H 0T 06 B0 AR O SR T 7= A 1 2 4 4 0.717 {=135.804
FS: SEMRRME IO RS, A ELAT G (R L N S 0.877
2.2 HEDH

AR A £ E TRER Rk — @S RaERMNLE K EJ RIS 357 4y, Jpam 164 4, [
WEHy 45.9%, HPFLNE 151 4y, AAEEA 92.1%. T AR IITHEAE S LR 7 5 VA0 G L4k
BRI, BTN 15T ARARIER & SEM R Bk,

AR BRI 12, BALS A0 T Sk A BT & i R B BRI R, RS
5 (21.19%) ~ BEFRALL (24.50%) « Wi T PAAL (15.89%) ~ BHHFRALL (15.89%) FREHIBLL (11.26%)
2, TARAERR 5 DL ERIER NS 41.06%, BASGGEFMLLRNER 5 BFEELRN 73.5%, 25
SR H 2 1 MIEFIEE] 69.5%, B UL AT WL JRBRE A G 60 8 50 10 7 ARRE B 6 A A TR 5 I K
2.3 MERERERENEE. AEREEEAFIH

R PR IE [R] 26 B4 A 0k, T X T8 5T B 1 AT SRtk A T8 B S U dr . s ERPEE RA
Cronbach's Alpha ZR¥HATIE BEA S, FIWTARHEN]A Cronbach's Alpha fH A 0.7 3 0.98 ], IR HIE A&
15 BEAE, FART 035 EPLAEL . fEtaRlmised, —BYB R o MR T 0.6 Bt 2. 2u¥
30 DA PR 5350 B RN S5 AU BE WA T TS T . AE N T 1T, A )48 PO ) 8 R0 01 A .50 2 i 7 K )
GBI, B RS L R HZIEIT 7B, HEA RIFMNERE. E85M0% T, A
SRR EFE T4 (EFA) Rk T 8RN EAB0E . M4m0, 7 KMO {1 Bartlett A%
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B R S E RT3 #r

DR RAE R SBUER AR 1. AR 158 4 5UR] ) A )35 $0HH %4 {8 £ 8 2 Y Cronbach's Alpha
fE341E 0.60 L L, EEKA Cronbach’s Alpha {EiAF] 0.948, FLHIMEBRHARGFIEE. WK 1S5
AR ISAEAE B KMO {E4 R FH IR AR A 0.5, AR RSN KMO {5 0.854 3 KT 0.5, %
WACHE S B A T R . AR 158 3 ST SRR R AN R T 0.5, Bl
DR BABIRAAFRERE S, A BB R B RIFRZMRUE, BT I T R S5 my .

3 MERBERBRSHH

3.1 MIREERE

i F AMOS AR R SRR i S BB TR R, JE XL A BEEA TV SERIE . 7% Amos Hr]
A C.RAA (Critical Ratio, IHEL) SRR GV EER p RAFBER 1 A2 R Bl R T B
FRGE . XPRIARERL Mo BORBH TR S R, Sediafa Ay “WIME” M “Ratr
MrBe” W “oR@st i R H” EARRRE p B 551 0.936 F110.067, #KT0.05, MRS 0%
ABEZER, BEIHIAEITE Mo PR — WIS, 52PN TIE IR . XIRARET Mo 34T
RS, FEIMEBIARAMENE 2 5 217, WTRAARES, PR Mo bR T 4Ar PGFL 32 2R,
FBHRARERAAT G A br i

] 2 MRERE M, ESURRE M, HEHENTH AR

Tab.2 Fitting index calculation results of initial model M, and revised model M;

N YA B WEMEE WA E

N,

Lk Pa / df GFI RMSEA NFI IFI CFI PNFI PGFI
FEM b <3 >0.8 <0.08 >0.9 >0.9 >0.9 >0.5 >0.5

WIHARH M, 2.349 0.563 0. 095 0.422 0.559 0.552 0.403 0.517

BT M, 1.774 0.916 0. 062 0.891 0. 907 0.933 0. 667 0. 698

T WIGABIE Mo: Chi-Square=2 478.167, df=1170; 2%l Ms: Chi-Square= 903.105, df=509

3.2 MERIEBENBES S

BASLEE = RBIE. FRERBIE (M) , BOEGORI B i LH B &Rt i B x4k 4
ST F I B EAERAAE T, SO SR Bl B B BE LB B R s A T B R I R
“ER A H I B I B I I R B R I R Sk (S S H s < B B
Wi IRIBAT B B B 1878 HES Y BE R IR S e A B HUT H s “IAB AT M B i E T YR R Bk
I S S 0 L H R

B RBAMEIE (M) MER R BAMENT 0.50 PRI, BhIBAL b KU IR AR 47 AR 31
A LI e R A A B R R . JURE B 6 4, BB S A, HETRTE 11 A,
RIBITH B 6 4>, BEYE B 3 A BRI OREAY 31 AN KUK DRI 36 B A S A KUK =R

FEERBAEIE (M) W TR R a2 B G IS . 58 = RBIE S R M; ) SEM R ¥
AN 3 Frm (TR PR 7 2245 25 Rtk %) - sk 3 WAER H, B MRS P E4/N T 0.05,
RUIFEAER R 2 SR ECIIR 2| B30KF, MR ER 2 WNRERMEFANN 0. X5 =kE
R PR My AT AR S (PEILAE 2 56 3 17) , AT RAAA S8 =ik 8 0a OB A (A 0L 5 S0 R AT
BRI My (R 2 i) - I HEE 4 B R BT, FEACKEEE Bk 7 B B A i B 1 i
e 5.

4 REBRBENGRIH

4.1 EEHR. EHEAANE B

SEA 7 PR o T TR AR A B R IR A R R I R R YA R 2 ) B e R ORI AE
BEGWERR > WKLHRR, KRR MBS R W DB 2 RN BN & B2
SEAARBL . ELHZBOUN A i J5 PR AR R 3 45 U B B RO, R D DR R ) 4 SR R bR AR A R HOR
M. )RS i RS B 1o R — A A v TR B X RS R B T R, SEDOA TR A B
ZIRIBAAREALEAE R BT . B4 i PR B A5 R B S A, e BRIV TR 3 ]
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Tab.3 SEM coefficient results of final revised model M;
% 12 S.E. TIH BEMAL P FRUEIL IR R

BB BE — VeI B 0.245 4.891 ok 0.864

it T I B — YR B 0.306 1375 0.046 0.358

it B Bt — W B 0.217 1.783 0.035 0.458

RIsf 7B — it TR B 0.152 2.345 0.019 0.377

RIBITH B — YR BE 0.194 2.607 0.009 0.455

JBEYE B — RIBTI B 0.161 2.884 0.004 0.4

BB YR B — e LA Bt 0.16 3.028 0.002 0.438

BAERT A I < BE Y B 0.159 4.617 ok 0.585

RORFBA KT BB Br 0.129 2.453 0.014 0.27

A2 - YR B 0.514

A3 — Yk B 0.225 4359 ok 0.471

A4 — YR B 0.226 4815 ok 0.546

A6 — YR B 0.235 5.188 ok 0.617

A9 — VeI B 0.256 4.683 ok 0.521

A10 — YR 0.253 4.837 ok 0.548

B1 — W BB 0.63

B3 — BB 0.144 7.209 ok 0.754

B4 — BB B 0.141 5.887 ok 0.579

B5 — W BB 0.15 6.023 ok 0.595

B7 — BB B 0.144 6.196 ok 0.613

Cl — it TR Bt 0.551

C2 — e LB Bt 0.159 5.679 ok 0.601

C3 — T B 0.161 5.179 ok 0.528

C4 — e TR Bt 0.181 6.25 ok 0.704

C5 — e LR BE 0.173 6.289 ok 0.711

C6 — it T Bt 0.157 5.951 Ak 0.645

C7 — LB 0.17 5.42 ok 0.561

C8 — e TR Bt 0.179 5.874 ok 0.635

Cl12 — it T B 0.171 6.186 Ak 0.689

Cl13 — T B 0.169 5.412 ok 0.56

Cl4 — e TR Bt 0.167 5.058 ok 0.506

DI — Rasf 7B 0.576

D2 — RIS 1T B 0.189 6.56 ok 0.734

D3 — RIBITH B 0.172 6.487 ok 0.72

D4 — IB1TR B 0.178 5.758 ok 0.602

D5 — RIBITHBE 0.188 6.155 Aok 0.664

D6 — RIBITH B 0.17 5.182 ok 0.526

F1 — BB YR B 0.659

F2 — BE Y B 0.145 7.332 Rk 0.765

F3 — SEE B 0.152 5.762 ok 0.552

Ec — A H R 0.835

En —  SEHESEIH R 0.082 12.728 ok 0.865

So —  SHaEYE I 0.087 13.242 ok 0.893

TE e R B E5K S p<0.001.
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Fig.2 Final revised model M3 of risk measurement and assessment

B PR M v 0 B 2 () R BN (RIS 4 i, S M R (B R )
HEMBAAR (BERR) ZHISBMINE S Fix.

®4 HHRAPEBRETREANER. EHENDHN

Tab.4 Direct, indirect and total effect of each variable in structural equation model

BAEERE (BB BB YRR B W B MLTHE  WsfE B E4EPE

(CEL3EZY) 0.864 0 0 0 0
W B (IR 0 0 0 0 0
§=%d3) 0.864 0 0 0 0
CHIERY) 0.358 0.458 0 0 0
it T B (l5E2 va) 0.396 0 0 0 0
0=%d3) 0.754 0.458 0 0 0
(CEL3EZY) 0.455 0 0.377 0 0
WIzf T B (IR 0.284 0.173 0 0 0
(ZPT) 0.739 0.173 0.377 0 0
(ELHERURL) 0 0 0.438 0.4 0
BE YR BE (l5E2 A 0.625 0.269 0.151 0 0
(EZPT) 0.625 0.269 0.589 0.4 0

(CEL3EZY) 0 0.27 0 0 0.585
SR RS H ) (RT3 ) 0.599 0.158 0.344 0.234 0

(IE) 0.599 0.428 0.344 0.234 0.585

®5 GHRENENBTREEETRZ ANGAREAN

Tab.5 Path coefficients between measured variables and latent variables in structural equation model

WEER XK FR) PRI B BB TR B iz 1T B BE G B
A2 0.514 0 0 0 0
A3 0.471 0 0 0 0
A4 0.546 0 0 0 0
A6 0.617 0 0 0 0
A9 0.521 0 0 0 0
A10 0.548 0 0 0 0
Bl 0.545 0.63 0 0 0
B3 0.651 0.754 0 0 0
B4 0.5 0.579 0 0 0
B5 0.514 0.595 0 0 0
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HES5

B7 0.53 0.613 0 0 0
Cl1 0.416 0.253 0.551 0 0
C2 0.453 0.275 0.601 0 0
C3 0.398 0.242 0.528 0 0
C4 0.531 0.322 0.704 0 0
C5 0.536 0.326 0.711 0 0
C6 0.486 0.296 0.645 0 0
Cc7 0.423 0.257 0.561 0 0
C8 0.479 0.291 0.635 0 0
Cl12 0.519 0.315 0.689 0 0
C13 0.422 0.256 0.56 0 0
Cl4 0.382 0.232 0.506 0 0
D1 0.426 0.099 0.217 0.576 0
D2 0.542 0.127 0.276 0.734 0
D3 0.532 0.124 0.271 0.72 0
D4 0.444 0.104 0.227 0.602 0
D5 0.49 0.114 0.25 0.664 0
D6 0.388 0.091 0.198 0.526 0
F1 0.412 0.177 0.387 0.264 0.659
F2 0.479 0.206 0.45 0.306 0.765
F3 0.345 0.149 0.325 0.221 0.552

VE: R A RIS 15K
4.2 HBBIGRGH
MK 4 TG, SREER A A T Bod S e S5 H B b e BE R AN TR B, R

WRRBOINA (R4 HE)E 11T)

: 0.599. 0.428+ 0.344. 0.234 5 0.585. #i#t Cohen!'® (1988) #iH

bR YE, PRUEfLERIE R EELIR 030 DAE, 0.30~0.20 J% 0.20~0.10 \J 3 g R Hiv A=AREH. AT
Bebr AL IS R EUE 0.30 DL LFIWO HAA B, £ 0.20 5 0.3 ZMPAWOA BABON BEMEM, £

0.20 AN oA BATB/NE . MR 2k (8 S A A Jo ST A F B - € i S50 H e i)

BT TAB B A EAREH, K6 (R A XREABERE) Fim.

®6 ANTHMEHEMFR
Tab.6 Risk impact level of five stages for green building life cycle

S oEp
JE'\ )7

Wi A A

W — BT
VERHEE (1 —0.599)
TR (270383 WIBFHEE (1=0.234) K

WiHBE (4=0.428)
LB (4=0.344)

J&

EALETE S

JB TR B — R

JB TSR N — K

MR 2 iy SEM SMieAe. 3% 4 AR BB EHE. MM R 5 8RR R 5EE
A2 MBS E AR R L, AT DAV A XURS: DR 30 kSR H AR B0 B 40 A2 X s il S
HBh i 5, AR S W A2 X YURM B IS A AR R EON 0.514, 3% 4 Hre R B X s G 5
H OB BB A 0.599, M4 SEM BBRAEsE R, BImrfaih A2 Xbax gt simi H sl fsn & 808

0.514x0.599=0.308. [RJEH, Wy RAVHEH BRI Hr 31 A0 UK DR 00 0 B S5 000 H 1Y
(1988) BRI WTbwe, HRH L3 6 SN 2R OGS RS R R A T S5 R 43, SRR 7.

Tab.7 Risk Impact index of each stage for green building life cycle

®R7 2EOARENEARERNEZAERAY

B
?/%ﬁ )7

i 2% . fAE3E Cohen

IR 22 e PSS ES BME Hy
F2 XoF B B2 A SRk B s B A MR R 0.448 1
F1 T ALERYLATR], HROHEFIBITARRN 0.386 2
- A6 GBS B ARESRG TR B 50 A 2 0.370 3
% A0 AT B SRS R R 0.328 4
% A4 b R G0 JE S A B R A T A o 0.327 5
% F3 SOABFNKLZI TR TR 0.323 6
B3 X Gt B S LA AR 1A S BN 0.323 7
A9 BT B AR A R B R i T LR S 0.312 8
A2 b TR A6 S R T A TR T 2%, BT A B A B 0.308 9
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wk7
A3 ol = Gk 20 e SR I B A A A 0.282 10
B1 Bt BN Z S R B I 2 5 0.270 11
B7 B J5 2 kg B 2 A M 2 5 0.262 12
. BS BB 4 AT e Tk 22 0.255 13
& B4 SRAL TV I XU 0.248 14
R Cs ARAR/ S ERNFAESINAAE, FHPRAESH T REBHEYR 0.245 15
% C4 FRALTG R IRE A AR 5% W N B 2258 0.242 16
Cl2  ARAEBRXSEaEFNEREASENE SRR A HE 0.237 17
Co WP M s BRAE ) 22 0.222 18
C8 it T3 R K 2R AR T 9 R A 32 0.219 19
C2 T 2 A G R A R T\ B 0.207 20
C7 SRR TR SORN ORI 0.193 21
C13 SRz a e SR 7 Tt 5 il XU 0.193 22
Cl Ak FHZ XA ERFINH 2507 Z W EK-E A RE T 0.190 23
. C3 BT Bz A SRR M By 0.182 24
g} Cl4 Szl F H EAO RS R R 0.174 25
R D2 K25 Ji B Z A VE B RE I 1A AR IR B T 0.172 26
% D3 skt R H R IR T I AR 5848 S BUR AE XU 0.168 27
D5 I B2 17 W 45 TR R 2 T R Y E kR sk 0.155 28
D4 SATAIETATRI 43 AE 5 Rk £ SR AR 2 4 0.141 29
DI RIZIT I B o R SRS 2 A 2 30 iy Pl 45 PR 0.135 30
D6 T PR 25 AR B B B ke B 2% 0.123 31

5 MRERSITR

W 151 HREEALIR I, G ZREBEAUETT, BRI R RS IR 47 AN 31 4. BFoEss
RBoRaR ARSI H AR A S B BO e GRS H WA BEEH, ARSI R, e
B 31 AR5 R R Z A 2k R ST H ISR R R B (AR B AL ) .
AR T BRI TR EI DL T 458 -

(1) “YLSRBBE” Akt s H 34 2 M IE T 30, 7R SRR aa B v B ARIRGSE H ARJd i A
B, fH “DURHB A ek H MR EE “Bt BB R . DR B X SRR
HiH i SRR RO 0.599, BTN

YL By XURS: [ 28 00 4k (a8 S50 H B SE R 80 BUHEAESE 3+ 4% 5y 8+ 9 10 i, AbAE 31 AR
FRI L 13 FX (A A3 BT ZHRGHER) , bl WS Be i UG R 2 2 52 i 2k 6 1 SR A% O
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Research on hypotheses model of assessing and measuring risk factors
on green buildings’ projects
QIN Xuan, MO Yiyi, WANG Jinghui

(College of Civil Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: According to its characteristics green building life cycle is divided into five stages, namely, feasibility study and planning
stage, design stage, construction stage, trial operation stage, and operation and maintenance stage. By combining economic,
environmental and social goals as one target system for the evaluation of green buildings’ success, this study aims to establish a risk
measurement and evaluation hypothesis model based on the structural equation model in China. A total of 151 valid questionnaires
were collected through a survey, and then verified model by using structural equation modeling. In addition, impact factors and paths
including the direct effect, indirect effect and total effect of 31 key risk factors and five stages of life cycle on the green buildings
were analyzed. The results reveal that there is significant difference among risk impact level and path of five stages to green building
life cycle, feasibility study and planning stage and operation and maintenance stage are the most critical stage affecting green
building; and the 31 key risks impact were classified into three grades: grade one, grade two and grade three. The results provide a
theoretical foundation for green building participants to effectively manage the risk and the stage based on its impact level, and thus
contribute to the implementation of green building in our country.

Key words: green building; life cycle; risk measurement and assessment; impact factor; impact paths; structural equation

modeling(SEM)
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