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Fig. 1 A conceptual model of construction CO, footprint

accounting based on PB-LCA
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2 HIFIA 2004—2016 A HER HER B BE AR I (T5 1)

Table 2 CO, footprint of building materials preparation stage in Hunan province in 2004—2016 year (10 thousand tons)

G20 i) At v B3 Gt
2004 276.43 -677.44 4907.98 26.50 9.18 4542.64
2005 212.47 -315.77 2689.02 14.07 8.24 2608.03
2006 276.52 -405.85 3379.24 16.29 10.04 3276.23
2007 328.59 -448.10 3605.39 16.07 13.19 3515.14
2008 328.59 -436.53 4027.36 18.76 13.60 3951.77
2009 416.35 -507.54 4834.55 18.32 13.30 4774.98
2010 542.46 -590.33 5180.86 24.10 13.36 5170.45
2011 608.73 -854.58 4884.69 43.49 21.72 4704.05
2012 662.60 -929.23 5691.60 37.63 38.71 5501.30
2013 701.00 -813.22 5969.98 35.89 48.11 5941.76
2014 731.85 -739.21 6215.34 36.68 57.49 6302.14
2015 1024.15 -935.06 6165.47 92.20 50.28 6397.04
2016 1263.00 -2048.95 6608.94 129.83 46.91 5999.72
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Fig. 2 CO, footprint of construction stage and unit construction area in Hunan province from 2004 to 2016
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Fig. 3 CO: footprint of construction operation stage and its four parts in Hunan province from 2004 to 2016
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Fig. 4 CO; footprint of construction demolition stage in Hunan province in 2004-2016 year
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Fig. 5 CO, footprint of construction based on PB-LCA in Hunan province in 2004-2016 year
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Table 3 The result of the correlation test between the independent variables

Y Xi Xa X; Xy Xs Xs
Y 1.000
X 0.840" 1.000
X, 0.274 0.110 1.000
Xs 0.971" 0.895" 0.134 1.000
Xy -0.168 -0.328 0.135 -0.308 1.000
Xs 0.967" 0.918" 0.175 0.990" -0.310 1.000
Xs -0.150 -0.202 0.372 -0.275 0.639" -0.182 1.000

T2 0.01 AP CBUI) 25 A%, 7 0.05 K25 CBUIID AR
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Table 4  Geographical detector analysis results of
influencing factors about CO, footprint of

construction based on PB=LCA in Hunan province
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Accounting of construction CO, footprint and its mechanism analysis

based on PB-LCA in Hunan province

ZHANG Wang"?

1. College of Urban and Environmental Sciences, Hunan University of Technology Zhuzhou 412007, China

2. Research Base for Green Industry and Low Carbon Development of City in Hunan Province, Zhuzhou 412007, China

Abstract Based on PB-LCA method, taking typical hot summer and cold winter areas of Hunan province as an example, this

paper sets up a macro— construction CO, footprint model at the provincial level, quantitatively measures and compares CO,
footprints and their changes in each stage of the construction during 2004-2016, and uses geographical detector technology to
analyze the influence mechanism of construction CO; footprint. Main conclusion is as follows. The construction CO, footprint was
the trend of the overall fluctuating growth; building materials preparation and construction operations were the two major stages
of the construction CO; footprint, while the CO, footprint of construction and construction demolition stage was relatively small;
the CO, footprint of building materials preparation stage mainly came from steel and cement, and the CO, footprint of public
buildings was on the rise. But the CO, footprint of residential buildings had a tendency of fluctuating drop. The construction
development degree, energy structure and tertiary industry proportion were the three main influencing factors of construction CO,
footprint. Thus, reducing consumption of building materials, especially steel and cement, reducing the proportion of coal
consumption during construction and construction operation, and implementing limits of energy consumption and CO, emission on
public buildings are the main technical directions of energy—saving and CO, reduction in construction.

Keywords PB-LCA method; construction CO; footprint; geographical detector technology; Hunan province
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