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Quantitative analysis on the embodied environmental
impact of buildings based on WTP
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Abstract: The embodied environmental impact of buildings, and environmental impacts caused by a large
amount of resources, energy and toxic substance during this process was analyzed. The connotation of the
embodied environmental impact of buildings was defined. According to the international Society for
Environmental Toxicology and Chemistry, twelve factors of environmental impact were determined. The
building environmental impact list in the full life cycle was calculated from the BEES (Building for
Environment and Economic Sustainability). The value of environmental factors in Jiangsu province was
obtained by the Willingness-To-Pay in Environmental Economics. Finally, combined with a residential
building in Jiangsu province, society WTP for the environmental impact was figured out.
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impact of acidification
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Table 2 Summary of the society WTP for Embodied environmental impact of building in Jiangsu Province
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B Ak . , )
- A2/ k) B/ VIR BRSO MIEM MR/ TSR/ ME/ P/ WR/ R/
W] 22 21 T e kg

(G- kg™ 1) GEeke™") Gi-th) Giekgh) BUE/T Oiem®) Oiekg ) OGiokg) Oiokg™") Gi-ke™') Gi-ke™)
M 0.28 1.71 1.71 5.73 11. 64 1. 39 0. 69 8.75 13.25  16.24  11.42
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Table 3 The amount of main materials used in a
residential building in Jiangsu Province
R R FH i
9 1177 TR i 1= C25 80. 56 m?
i TR B 13 C30 17.63 m?
AR EE AR C30 469. 58 m?
4 1177 TR e 1= 3% C30 68.00 m?
A P5 TR E  AE C25 130.11 m?
IK VRS % 1287.973 t
REWIH 13 928. 04 kg
AR HE 600 mm X 240 mm X 150 mm 20 375. 241
[F5] J 1 779. 246 m?
B 20 3 B A 228. 806 m?
R N Y 3 290. 867 m?
AL 726.975 kg
IK YRI5 3B 4 5 BT KR 1 678.545 kg
AR 3.837 5t
Ak 6 192.001 3 kg
FWB 2K Z 15 5 ¥ H 25.032 8 m?
XPS K 0 B B 88.512 6 m?3
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BEES 8Tt 19 & i B g 55 b bOREHE JEA R
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IR B, MR TR Y AR A N R A DA
AHOE TR, I B8 AR E F i B R 300 km, DA
TR EE 32 R B, 15 e 1E BEES 544 b ik £ % B 3%
JEE S DL A S IR B MR AT RS G C30 1Y
ik 7K U A7 TR 9 - R R A 2 A rh SKST %
FE 7K U B9 TR G B S 1R IS BE L B B S0 s —
FLAE Y 300 km, fieJ5 BT A 02 0. 028 3 m? [ 3F
B mTE . n R TR R, 2 E A IR TR
oA 7 TR S - R 1Y) 5 A i SR BT Y B ) BB S e T
ML IR A TR

AR AE AN AT R 2 rp AR 7 K 5 B B
Xof FREE 5 0 0, AHIX IR UK B BT A I bR
EIX 6 [y BV P58 B 5200 L I LA B — ROk R 7 2
1£ BEES $ 4 v 43 51 56 BUA B 5 i s (E 110 AR5
P A PR B 5 e 228 1 8 Tl S ot 5 A )
TAZ TR A 5 S AR AH I 1 B T Ok 3R b ik A 2 7 op
JT 3 B PR R L L3R 5.5 3 5009 605. 45
JC. B Ja R O T X MR AR A S T R A
1 143.96 JC/m® K R #h e (1 Wy 4k PR 85 521
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Table 4 The environmental impact list of reinforced concrete beam in the full life cycle

j78: 5 BHREIR L34 HERL  AKRH S Wﬁ%% KR jﬂ_tz HEM R EHNE L I35
Y CO2 /g (H")/mg (N)/g THHEMD TR HHE/L ik %(NOx)/g (2,4—D)/g B (C7Hg) /g
(VOO /g (T&E) (micro DALY) (CFG—11) /¢
Raw Materials 38 619 267,858 7 10 452 053,731 5 95552072 22172.597 8  0.000 0 0.0000 546158131 10921.7403 183 522.786 0 283 228.788 7  284.4574 7886 980 559.977 7
Manufacturing 0.000 0 0.000 0 0.000 0 0,0000  0,0000 0.0000 0,000 0 0.0000 0.0000 0,000 0 0,000 0
Transportation 5 421 471,402 0 1799 841,080 3 1 828.776 4 9384.2483  0.0000 0,000 0 0.000 0 2534515 49 246,396 0 7050.560 1 0.000 0 1793 386,173 9
Use 0.000 0 0.000 0 0.000 0 0,0000  0,0000 0.0000 0,000 0 0.0000 0.0000 0,000 0 0.000 0
End of Life 0.000 0 0.000 0 0.000 0 0,0000  0,0000 0.0000 0,000 0 0.000 0 0.0000 0,000 0 0,000 0
5 BFSENBEZWERETERT
Table S Monetary value of all kinds of environmental impact factors
B R 25 R B 558 52 0 B e mE B E R
EERAL W 841 681 154. 863 4 (g COz) 0.28 J6./kg 235 670. 722
21k 296 371 027.963 4 (mg HT) 1.71 56 /kg 7.917 3
wERL 5233 749. 245 1(g N) 1.71 5t /kg 8 949.712 5
A R #E 853 569. 777 2(MJ) 5.73 96/t 166 892.610 3
BENER FE 15 101. 305 9(g VOO) 11. 64 7T /kg 175. 764
SIAE ) A A7 Hh ks 0.000 0(T&-E) 0.0 7% 0.0
KGRI K 2 780 985.538 2(L) 1.39 Jt/m? 3 865.576 1
b zs K5 G 235 315.890 9 (micro DALY) 0.69 JG/kg 162.370 8
Ak A= 55 4 718 590. 550 3(g NOx) 8.75 it /kg 41 287.662 5
s 9 468 108. 247 2(g 2,4-D) 13. 25 J0/kg 125 452,457 5
REEJZWIR 923.109 2(g CFG-11) 16. 24 JG/kg 14. 940 8
N fe 120 053 230 396.123 0 (g C;Hg) 11.42 56 /kg 4427 125,715
&t 5009 605. 45
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