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The construction and evaluation of “decoupling” indexes based on the model
of factors decomposition of CO, emission: a case study of Shanxi Province

WANG Yun,ZHANG Jun-ying,ZHAO, Yong-chun,ZHENG Chu-guang

( State Key Laboratory of Coal Combustion , Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract: The expand decomposition model of decoupling elasticity and effort index of CO, emissions was constructed
by adopting Logarithmic Mean Divisia Index( LMDI) method based on the basic principle of Kaya identities and Tapio
index, which was adopted to analyze quantitatively the decoupling of CO, and low-carbon economic development in
Shanxi Province. The results indicate. that the decoupling elasticity index and the decoupling effort index indicate that
the situation of CO, “decoupling” is improved and a “weak decoupling” of low-carbon economic characteristics
emerge; reduction of energy intensity is the key factor leading to decoupling of CO, ,whose decoupling effort coefficient
increases from —0.239 2 in 2001 to 0. 542 4 in 2008 , mainly from advances in technology and energy efficiency, the
adjustment of industrial structure and energy structure and other measures do not show the effects of emission reduction
significantly. Assuming the CCS ( Carbon Dioxide Capture and Storage) technology is implemented in the same condi-
tions as above, CCS technology will become the key factors of CO, reduction and “strong decoupling”. It attempts to
combine carbon dioxide decomposition model with decoupling index, and considers the role of CCS factors in CO,re—
duction and decoupling.

Key words: CO, emissions; decoupling index; factor decomposition method; carbon capture and storage technology
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Table 1 The elastic decoupling indexes of decomposition of CO, emission factors
ARy REURBRIE ey S e, AOMBLey AT K ey KT e BERSTH o BIATIIEISHS o Jit F RS
2001 0.173 9 -0.146 5 0.126 4 0.727 0 -0.0010 0.389 9 1.269 7 Yok G4
2002 0.098 6 -0.027 8 0.095 9 0.749 0 0.017 0 0.263 8 1.196 5 Yok iRz
2003 -0.1262 0.033 2 0.074 8 0. 806 2 0.024 2 0.1829 0.995 1 Yok
2004 -0.3455 0.072 1 0.067 3 0.897 3 0.023 3 0.113 1 0.827 7 Yok iR
2005 -0.436 5 0.095 2 0.067 0 0.963 8 0.014 8 0. 060 2 0.764 4 954
2006 -0.4245 0.105 4 0. 066 0 0.975 2 0.016 5 0.049 7 0.788 3 94
2007 -0.487 6 0.114 7 0.063 0 1.022 3 0.014 4 0.050 3 0.777 1 555
2008 -0.592 4 0.101 8 0.062 7 1.092 2 0.029 2 0.044 0 0.737 4 555
2 EYMERNBAE IR
Table 2 The decoupling effort indexes of CO, emission factors
Sy fEIESRIE Dy, 7S5 D, WG IKSE Dy REURZEHY Dy NEMBE Dy %% 14545 D #5571
2001 -0.239 170 0.201 571 0.001 342 -0.536 31 -0.173 90 —0.746 470 Teish
2002 -0. 131 700 0.037 127 —-0.022 680 —0. 352.17 -0.128 04 —-0.597 470 T4
2003 0. 156 568 -0.041 170 —-0. 030 040 -0.226 79 -0.092 77 -0.234 210 Ty
2004 0. 385 027 —0. 080 390 -0. 026 020 -0. 126 08 -0.075 00 0.077 526 g5 48
2005 0. 452 863 —0.098 780 -0.015 370 —-0.062 43 -0.069 47 0.206 817 548
2006 0.435 274 —0.108 120 -0.016 920 —-0.050 98 -0.067 65 0. 191 591 555
2007 0.477 010 -0.112 230 —-0. 014 100 -0.049 25 -0.061 61 0.239 811 5540
2008 0. 542 425 -0.093 210 —-0. 026 780 —-0.040 27 -0.057 38 0.324 785 BEYK A
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Table 3 The elastic decoupling indexes under CCS in different rates of carbon capture and storage
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b5 & g% €ces AR NN R £ces AR A ffifE & £€ces TR ERIR A
2001 1.269 7 skt iy 0.2 0.378 5 55 0.3 -0.2595 o 0.4 -1.1102 i
2002 1.196 5 Yok EERE 0.3 0.316 6 55 0.4 -0.172 9 5 0.5 -0.858 1 5
2003 0.995 1 Yok EERE 0.4 0.1314 55 0.5 —-0.300 7 iR 0.6 -0.948 9 iR
2004 0.827 7 PrkgERE 0.4 0.167 1 55 0.5 -0.163 4 [ 0.6 -0.659 3 [
2005 0.764 4 g5t 44 0.4 0.191 0 55 0.5 -0.09 0 iRy 0.6 -0.5265 it
2006  0.788 3 Bl ) 0.5 0.059 7 55 0.6 -0.304 8 o 0.7 -0.9123 b
2007 0.777 1 5544 0.5 0.165 2 55 0.6 -0.1409 iR 0.7 -0.6510 i
2008 0.737 4 GEYilRaA| 0.5 0.180 9 59 0.6 -0.097 5 [ 0.7 -0.5615 i
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Table 4 The decoupling effort indexes under CCS in different rates of carbon capture and storage
wp Hﬁf@ﬁﬁﬁ . CCS; CCS, CCS;
f5ts D flifE R Degs EEPIRAS iR Degs W ER S AR Degs W AR
2001 -0.746 470  Johisy 0.2 0.5856 L5 0.3 1.2659 G 0.4 2.0514 R
2002  -0.597 470  JCHi4H 0.3 0.6823 55 0.4 1.160 7 [ 0.5 1.726 7 [
2003 -0.234210  JoHi4 0.4 0.885 8 55 0.5 1.2385 iR 0.6 1.670 2 iR
2004 0. 077 526 5544 0.4 0.869 3 55 0.5 1.116 7 il 0.6 1.419 5 i
2005 0.206 817 55 144 0.4 0. 860 2 55 0.5 1.064 2 il 0.6 1.314 0 il
2006 0. 191 591 E5)KA) 0.5 0.960 2 55 0.6 1.1815 il 0.7 1. 466 8 [l
2007 0.239 811 55 144 0.5 0.894 2 55 0.6 1.080 7 il 0.7 1.3211 il
2008 0. 324 785 55 8 4 0.5 0.8923 55 0.6 1.052 0 i 0.7 1.2579 [
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effort indexes of CO, emission factors under
CCS over 1998—2008 in Shanxi Province
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