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An Empirical Discussion on Factorial

Decomposition of Carbon Emission from
Chinese Residential Buildings During Operation

HU Wenfa, GUO Shuting

(College of Economics and Management, Tongji University, Shanghai
200092, China)

Abstract: In order to analyze patterns of carbon dioxide
emission from houses, an empirical model is proposed for
decomposition of factors which influences carbon emissions
from post-occupancy of houses based on the optimization and
expandetion of Kaya equation, and the modification of
logarithmic mean divisia index. The factors of consumption
level, energy structure, energy consumption intensity,
household size and population density are discussed from
Chinese statistic data of building energy consumption from
1995 to 2008. The factors of accelerating the growth of
carbon emissions, and restraining the carbon emissions, are
presented as well as carbon emission tendency. Several
feasible proposals to control carbon emission from houses are

also discussed in the end.
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Tab.1 Conversion factors from physical unit to coal

an

equivalent and coefficient of carbon emissions
RER MR B BibAWmR RRK KK BAHED
7 0.7143 1.4714 1.7143 1.3300 0.5714 0.4040
Ai 0.7559 0.5714 0.5042 0.4483 0.354 8
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Tab.2 Data for decomposition of carbon emissions from residential buildings during operation
A HELAR/ R/ B/ WAL/ KRR/ BR/ wmh/ FEEPE AB/ }‘990 flﬂiﬂx'ﬁélz‘?ﬁ RN

107t 107t 107t 107t 107t 107t 107t 107 p» 107 N §E#HZH /107 o mAR/107m?2
1990 14.73 11. 93 0.15 0. 27 0. 25 0.18 1. 94 28. 83 114. 33 94 509 1911. 33
1995 15. 34 9. 66 0.09 0.92 0. 25 0. 35 4. 06 31. 66 121.12 154 704 2378. 22
1996 16. 72 10. 29 0. 10 1.21 0. 27 0. 29 4. 58 32.17 122. 39 170 975 2480. 51
1997 15. 82 8. 74 0.09 1.27 0. 28 0. 37 5. 06 32. 66 123. 63 180 844 2596. 17
1998 13. 88 6. 35 0.09 1.32 0. 32 0. 45 5.35 33.21 124.76 193 697 2715. 53
1999 14, 44 6. 01 0. 10 1.51 0.35 0. 50 5.98 33.77 125.79 209 923 2834. 03
2000 15. 17 5. 65 0.11 1. 69 0.43 0.55 6. 75 34. 55 126. 74 228 710 2936. 65
2001 16. 17 5.59 0.11 1.72 0.59 0.73 7.43 35.11 127. 63 244 858 3044, 50
2002 17. 05 5. 43 0.09 2. 00 0. 68 0.77 8. 08 35.72 128. 45 264 911 3218. 22
2003 18. 74 5. 84 0.08 2.22 0.76 0. 80 9. 04 37.09 129. 23 284 432 3331. 66
2004 19. 89 5. 84 0. 04 2.31 0. 89 0. 85 9. 96 37. 04 129. 99 309 696 3469. 24
2005 21.91 6. 24 0. 04 2. 28 1. 05 0. 89 11. 41 37.92 130. 76 338 897 3681. 09
2006 25.63 7.17 0.03 2.50 1. 37 1.02 13. 54 37.41 131. 45 377 322 3827. 71
2007 29. 27 6. 97 0.03 2.81 1. 90 1. 14 16. 41 37. 34 132.13 419 268 3943. 70
2008 30. 20 6.53 0.02 2. 50 2. 26 1.13 17.76 37. 14 132. 80 457 960 4054, 05
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Tab.3 Decompositions of carbon emissions per set of residential building for China,1995—2008
0 A2 BT TH 2K REIRSEH F SR REURIE PR UN=F; s
AUR Vr AURrG Vre AURs Vrs AURk Vrk AUgy Vi AURD Vro
1995 0. 023 1. 053 0.192 1. 545 0. 045 1. 107 0. 055 1.133 —0. 200 0. 636 —0.071 0. 851
1996 0. 063 1. 147 0.242 1. 690 0. 052 1. 118 0. 070 1. 163 —0. 215 0. 628 —0. 089 0. 825
1997 0. 046 1. 106 0. 259 1. 770 0. 065 1. 155 0. 082 1. 199 —0. 262 0. 561 —0.103 0. 796
1998 —0. 002 0. 996 0.271 1. 878 0.076 1. 194 0. 090 1. 233 —0. 334 0. 460 —0.113 0. 768
1999 0. 023 1. 053 0. 311 2.019 0. 089 1. 222 0. 104 1. 266 —0. 361 0. 441 —0.132 0.742
2000 0. 043 1. 099 0. 353 2.183 0. 099 1. 245 0.112 1. 282 —0. 386 0. 426 —0. 147 0.721
2001 0. 060 1. 139 0. 387 2. 321 0.102 1. 248 0.124 1. 308 —0. 395 0. 424 —0. 164 0. 701
2002 0. 086 1. 200 0. 432 2. 495 0.111 1. 265 0. 145 1. 359 —0.418 0.413 —0. 191 0. 667
2003 0.128 1. 298 0. 482 2. 663 0.124 1. 287 0. 149 1. 355 —0. 424 0.423 —0. 213 0. 648
2004 0. 165 1. 384 0. 539 2. 882 0. 137 1. 308 0.176 1. 413 —0. 451 0.412 —0.238 0. 626
2005 0. 224 1.521 0.611 3.135 0. 158 1. 343 0. 204 1. 464 —0.471 0. 415 —0. 279 0. 594
2006 0. 356 1. 827 0. 736 3.473 0. 190 1. 380 0. 257 1. 544 —0. 491 0. 436 —0. 328 0.574
2007 0. 491 2.141 0. 868 3. 839 0. 236 1. 441 0. 301 1. 593 —0.518 0. 448 —0. 374 0. 560
2008 0.522 2.213 0. 939 4,172 0. 253 1. 469 0. 328 1. 647 —0. 566 0.423 —0. 396 0. 548
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Fig.1 Decomposition of carbon emissions per
household difference for China,1995—2008
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Fig.2 Decomposition of carbon emissions per
household ratio for China,1995—2008
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