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Abstract; In order to study the carbon emissions during the operation phase of buildings, this article
establishes a carbon emission calculation model for building operations based on the energy balance ta-
ble splitting method on the basis of the carbon emission factor method, and analyzes the characteristics
of carbon emission changes through the carbon emission data of building operation in Hebei Province
from 2005 to 2020. Secondly, the STIRPAT model is introduced to empirically analyze the factors af-
fecting carbon emissions from building operations. The results show that during the research period,
carbon emissions during the operation phase of buildings in Hebei Province increases by 1. 24 times,
with indirect carbon emissions dominating the operation phase. Residents accounts for the largest pro-
portion of carbon emissions in the construction operation industry structure, and the number of perma-
nent residents is the main driving factor for carbon emissions during construction operations in Hebei
Province.
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Fig. 1 Scope of energy consumption splitting calculation

for building operation
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Tab. 2 Indirect carbon emission factors

s A T B HEAE T s s HERR T AR T
7 (keCO, - (KW - h)™) (1€O, - GJ™) - (kgCO, « (kW - h)™") (1€O, - GI™")

2005 0.814 3 0.136 0 2013 0.710 4 0.116 9

2006 0. 809 8 0.129 9 2014 0.6522 0.115 1

2007 0.761 4 0.134 8 2015 0.618 6 0.113 4

2008 0.747 3 0.144 9 2016 0. 600 9 0.114 3

2009 0.763 4 0.153 5 2017 0.599 0 0.112 4

2010 0.719 4 0.137 8 2018 0.5950 0.1117

2011 0.734 8 0.1233 2019 0.5855 0.110 8

2012 0.727 4 0.114 5 2020 0.576 9 0.112 1
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Fig. 2 National electricity carbon emission factor
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Fig. 3 Thermal carbon emission factor of Hebei Province
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Tab.3 Carbon emissions of building operations in Hebei Province from 2005 to 2020 (unit; /7 t)

FAy 2006 2008 2010 2012 2014 2016 2018 2020
H AR HER 2904.68 3746.35 4415.25 4473.44 4983.38 5787.98 5759.87 5612.34
B3 mm HE ik 4704.62 5489.98  6267.42 6965.94 7649.15 8377.41 9854.23 10 184.74
g A
N 371. 10 585.13 746. 26 925.76 1376.94 1558.03 1794.35 1637.88
FE15 PR
HiAthy 961. 70 1391.62 1695.53 1809.16 1905.18 2236.94 2290.03 2602.18
Pax:
I%‘fgﬂk 2491.49 2853.72 2986.16 2954.24 2752.61 2880.71 3131.63 1727.36
JE RA 3785.01 4405.86 5254.72 5750.23 6597.79  7489.72 8398.08 9 829.66
TRHE R S 7609.30 9236.33 10682.67 11439.38 12632.52 14165.39 15614.10 15 797.08
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Fig. 4 Total carbon emissions from building operations

in Hebei Province
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Fig. 6 Ridge trace map
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Tab. 4 Least squares regression analysis and multicollinearity test

. etriife 2% PRtk R 4L Sig LS
B PRt 22 Beta w2 VIF
(H ) 38.369 31.629 1.213 0.253
InP -4.290 3.907 -4.70 -1.098 0. 298 0.013 79.760
InU 0. 894 1.383 0. 498 0. 646 0.533 0. 004 257. 692
InG 0.435 0.491 0.674 0. 885 0.397 0. 004 251.921
InT 0. 008 0. 881 0. 004 0. 009 0.993 0.015 64. 853
InB 0.334 0.212 0. 296 1.575 0. 146 0. 065 15.331
x5 BEAHEER
Tab. 5 Calculation results of ridge regression of the model
HRECRE AR . PR .
B IRGAES Beta
B -9.0525 2. 825 0. 000 -3.204 0.000™
InP 1.495 4 0.333 0.164 4. 486 0.001™
InU/ 0.396 8 0.053 0.221 7.428 0.000™" F(5,10)=
0.966 0.949 56. 33
InG 0.147 9 0.022 0.230 6.733 0.000™ »=0.000
InT 0.3354 0.124 0. 147 2.712 0.022"
InB 0.2335 0. 057 0.207 4. 105 0.002™
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