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Multilevel LMDI decomposition of changes in aggregate
coal consumption in China
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Abstract Analysis of the influencing factors on China’s coal consumption is important for making
the energy-saving and emission-reduction policies. The influence factors are decomposed into
economic effect, structural effect, and intensity effect by using LMDI at the micro, meso, and macro
levels, respectively. The robustness of the three effects is tested. Results show that the economic
growth increased the coal consumption but the energy intensity decreased the consumption. The
results of multiplicative decomposition show good robustness at different regional levels.
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Table 2 Multiplicative decomposition of changes in
aggregate coal consumption at level IIT
from 1995 to 2012

A D3, D3, D3, 3,

1995 1.00000  1.00000  1.000 00 1. 000 00
1996 1.11655  1.00025  0.92705 1.035 36
1997 1.10987  0.99832  0.90272 1.000 22
1998 1.09744  0.99834  0.905 53 0.992 12
1999 1.09073  0.99645  0.898 16 0.976 17
2000 1.09802  0.99737  0.938381 1.028 12
2001 1.09643  0.99887  0.95519 1.046 11
2002 1.10875  0.99919  0.984 76 1.090 97
2003 1.12298  0.99987  1.03292 1.159 80
2004 1.13658  1.00051  1.017 09 1. 156 60
2005 1.13100  1.00219  1.04128 1.180 27
2006 1.13727  0.99963  0.99105 1.126 67
2007 1.14373  1.00070  0.93807 1.073 64
2008 1.11718  1.00152  0.93183 1. 042 60
2009 1.11642  1.00001  0.939 52 1.048 91
2010 1.13105  1.00207  0.95827 1. 086 08
2011 1.11747  1.00562  1.000 90 1.124 76
2012 1.10230  1.00433  0.91898 1.017 38
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Fig.1 Cumulative effects of multiplicative decomposition
of changes in aggregate coal consumption in the 30

provinces from 1995 to 2012
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Table 3 Multiplicative decomposition of changes in

aggregate coal consumption at level II from 1995 to 2012

SEA D2, D2, D2, D2,

1995 1..000 00 1..000 00 1..000 00 1..000 00
1996 1.116 58 0.999 90 0.927 36 1.035 36
1997 1.109 95 0.998 24 0.902 73 1. 000 22
1998 1.097 46 0.998 61 0.905 28 0.992 12
1999 1.090 76 0.997 21 0.897 44 0.976 17
2000 1.098 06 0.997 65 0.938 52 1.028 12
2001 1. 096 49 0.998 67 0.955 33 1.046 11
2002 1.108 78 0.998 55 0.985 37 1.090 97
2003 1. 123 06 0.999 01 1.03375 1. 159 80
2004 1.136 62 0.999 32 1.018 27 1. 156 60
2005 1. 13111 1.000 16 1.043 29 1. 180 27
2006 1.137 37 0.998 04 0.992 53 1.126 67
2007 1.143 79 0.999 24 0.939 39 1.073 64
2008 1.117 21 1. 000 29 0.93295 1. 042 60
2009 1. 116 44 0.998 35 0.941 07 1.048 91
2010 1.13108 1.000 95 0.959 31 1. 086 08
2011 1.117 50 1. 004 39 1.002 10 1.124 76
2012 1.102 33 1.003 33 0.919 87 1.017 38
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Table 4 Multiplicative decomposition of changes in

aggregate coal consumption at level I from 1995 to 2012

ARy D1, D1, D1, D1,

1995 1..000 00 1..000 00 1..000 00 1..000 00
1996 1.116 58 0.999 11 0.928 09 1.035 36
1997 1.109 95 0.998 20 0.902 77 1.000 22
1998 1.097 46 0.998 54 0.905 34 0.992 12
1999 1.090 77 0.997 52 0.897 16 0.976 17
2000 1.098 06 0.997 82 0.938 36 1.028 12
2001 1.096 49 0.998 79 0.955 21 1.046 11
2002 1.108 78 0.998 85 0.985 07 1.090 97
2003 1.123 06 0.998 81 1.03395 1. 159 80
2004 1. 136 63 0.999 18 1.018 41 1.156 60
2005 1.131 12 0.999 58 1.043 89 1.180 27
2006 1. 137 38 0.998 03 0.992 53 1.126 67
2007 1.143 80 0.999 11 0.939 50 1.073 64
2008 1.117 21 0.999 95 0.933 27 1. 042 60
2009 1.116 44 0.998 14 0.941 26 1.048 91
2010 1.13108 1.001 02 0.959 23 1. 086 08
2011 1. 117 51 1.004 01 1.002 47 1.124 76
2012 1.102 34 1.002 82 0.920 33 1.017 38
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Fig. 2 Cumulative economic effects in China’s coal
consumption changes at three disaggregation

levels from 1995 to 2012
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Fig. 3 Cumulative structural effects in China’s coal

consumption changes at three disaggregation

levels from 1995 to 2012
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levels from 1995 to 2012
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