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Risks of Energy-saving Reconstruction Projects of Existing Public

Buildings under PPP Mode
LI Qiang—nian XU Hong—yi NIU Chang-in

( School of Civil Engineering Lanzhou University of Technology Lanzhou 730000 China)

Abstract: Facing the conflict between high energy consumption and sustainable development
requirements of the construction indusiry the state vigorously promotes the energy-saving reirofiiting of
existing buildings. At present the projects for energy-saving retrofiiting of existing public buildings are
mainly governmeni-ed and the government undertake various risks and major funding pressures in energy—
saving retrofit  which can be effectively solved by adopting the PPP model by combing the literature. The
risk index system is built for energy-saving retrofit of existing public buildings under the PPP mode
collecting data through questionnaire surveys. Applying a Structural Equation Model( SEM) based risk
research and analysis of existing public building’ s energy-saving retrofitting projects 17 major risk factors
are obtained the risk factors are quantified and ranked and the key risk factors with larger risk weights
are obtained. The countermeasures for the key risk factors are formulated to provide scientific and
reasonable reference for decision makers.
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Table 2 Model fitness index and acceptable range
P
P P>0.05
X df 1~3( ) 3~5( )
GF1 >0.90
AGFI >0.90
CFI >0.90
RMSEA <0.08( )
<0.05( )
0.05
0. 05~0. 08
; 0.9
0.8 o
M. I M. I
M. 1 M. I
3.2
1
20
N N N N 5
SEM 0
3.2.1
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6 1( a)
o chi-square /df ( / ) .
RMSEA
o M.I OFE4.0E6
1(h)
o 4
PMS5.,
OE2 o

chi-square=32.984 df=9
chi-square/df=3.665 p=0.000
GFI=0.946 AGFI=0.875

CFI=0.962 RMSEA=0.116
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Fig. 1 Objective environmental risk measurement model
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Table 3 Convergence validity analysis

Std SMC CR AVE
Unstd S. E. t-value P
OE1 1. 000 0.748 0. 560 0.929 0.724
OF OE2 0.792 0. 064 12. 451 * ok ok 0. 884 0.781
OE3 0.519 0. 044 11.770 * %k 0.833 0. 694
OES 0. 645 0. 054 11. 881 * ok %k 0. 841 0.707
HT1 1. 000 0. 638 0. 407 0.672 0.415
HT  HT2 0.712 0.035 20.210 * % %k 0.725 0.526
HT3 0.752 0.036 20. 781 * Kk 0.711 0. 506
PF1 1. 000 0.799 0.638 0.893 0.736
PF PF2 1. 046 0.077 13. 665 * Kk 0. 898 0. 806
PF3 1. 401 0. 104 13. 471 * ok ok 0.873 0.762
PM1 1. 000 0.619 0.383 0. 820 0.537
M PM2 1.197 0. 140 8.551 * ok ok 0. 838 0.702
PM3 1.717 0.202 8. 494 * ok ok 0.817 0. 667
PM4 1. 063 0. 148 7.170 * Kk k 0. 629 0. 396
MEI1 1. 000 0. 569 0.324 0.772 0.538
ME ME2 1. 113 0. 157 7.088 * ok %k 0. 740 0.548
ME3 1.765 0.265 6. 662 * Kk 0. 861 0.741
4 chi-square=265.531 df=109
Table 4 Discriminant validity analysis chi-square/df=2.436 p=0.000
GFI=0.870 AGFI=0.818
AVE A F G C B CFI1=0.906 RMSEA=0.085
A 0.724  0.851
F 0.537 0.401 0.733
G 0.538 0.306 0.431 0.733
C 0.736  0.451 0.399 0.466 0.858
B 0.415 0.630 0.422 0.514 0.407 0.644
; GFI  0.870 0.8 ; AGFI
0. 818 ; CFI ~ 0.906 0.9
 RMSEM 0. 085 0. 08
0.40
2, o
OE HT
OE PM
° 2 PpP
° Fig. 2 First-order model of risk of existing public building’ s energy-saving
3.3 reconstruction projects under PPP mode
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CFA o s ppp
Chl_square/df( / ) 2.468 1~3 Table 5 Weighting of main risk factors of existing public building” s
; P 0.05 ; energy-saving reconstruction projects under the PPP mode
GFL  0.866 0.8 ; AGFI
0. 820 ; CFI  0.899 0.8 Ol 0-04611 14
0.9 ; RMSEM 0. 086 0.08 OE on2 00933 ’
: ! : : OE3 0.049 1 13
° OES 0.049 1 13
3. HT1 0.107 4 1
HT HT2 0. 060 8 7
chi-square=281.390 df=114 HT3 0.067 9 4
chi-square/df=2.468 p=0.000
GFI=0.866 AGFI=0.820 PF1 0.058 4 8
CFI=0.899 RMSEA=0.086
PF PF2 0.070 1 3
PF3 0.063 6 5
ME1 0.049 7 12
ME ME2 0.063 0
ME3 0.079 0
PM1 0.038 4 16
M PM2 0.051 6 11
PM3 0.0529 10
PM4 0.039 7 15
0.7
3 PPP
Fig. 3 Second-order risk model of existing public building” s energy-saving
reconstruction projects under PPP mode 4
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