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Spatial Pattern Evolution of Carbon Emission Intensity from Energy

Consumption in China

ZHAO Yunai' HUANG Xian<in' > ZHONG Tai—yang'> PENG Jia-wen'

(1. School of Geographic and Oceanographic Sciences Nanjing University Nanjing 210093 China; 2. Jiangsu Engineering Research
Center of Land Consolidation and Rehabilitation Nanjing 210093 China)

Abstract: Using Theil index and spatial autocorrelation analysis methods the characteristics regional disparity and spatial pattern
evolution of carbon emission intensity from energy consumption were analyzed on national regional and provincial level from 1999 to
2007 in China. The results indicate that: (D total energy carbon emission in China has increased from 0. 91Gt in 1999 to 1. 83Gt in
2007 while carbon emission intensity has decreased from 0. 83 t+( 10" yuan) ~' t0 0.79 t+( 10* yuan) ~'; (2 carbon emission intensity
of eight major economic blocks showed the trend of three-evel differentiation with that of northeast regions the middle reaches of
Yellow River regions and northwest regions above 1.0 t+( 10* yuan) ~'; northern coastal regions the middle reaches of Yangtze River
regions and southwest regions 0. 7-1. 0 t+( 10 yuan) ~'; eastern and northern regions 0.32-0.51 t+( 10* yuan) ~'; @ Theil index
analysis indicates that the withintegion carbon emission intensities were similar and the expanding total disparity of carbon emission
intensity was primarily due to between—region inequalities. (4) spatial autocorrelation analysis shows that Global Morans [ has
increased from 0. 19 to 0. 25 indicating that there were positive spatial correlations among provincial regions in China and regions of
similar carbon emission intensity agglomerated in space. The “cold spot” areas of carbon emission intensity were relatively stable
while the “hot spot” areas has gradually shifted from northwest regions to the middle reaches of Yellow River regions and northeast
regions. (5 spatial disparity of carbon emission intensity is closely related to factors such as regional resources endowment economic
development industrial structure and energy utilization efficiency. The study of regional disparity and spatial autocorrelation provides
insight into spatial heterogeneity and spatial pattern evolution of carbon emission intensity in China and also provides references for the
development of differential regional objectives of carbon emission reduction and related regulation policies.

Key words: energy carbon emission; carbon emission intensity; Theil index; spatial autocorrelation; spatial pattern evolution
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Table 1  Regional disparity and decomposition of energy carbon emission intensity in China (1999 2001 2003 2005 2007)
1999 2001 2003 2005 2007
1% 1% 1% 1% 1%
Theil 0.21 100. 00 0.29 100. 00 0.30 100. 00 0.36 100. 00 0.34 100. 00
Twr 0.02 9.55 0.03 11. 40 0.04 12.22 0.05 12.92 0.04 12.56
Tyr 0.19 90. 45 0.26 88. 60 0.26 87.78 0.31 87.08 0.29 87. 44
0.01 3.44 0.03 10. 12 0.03 11.88 0.04 13.37 0. 06 20. 19
0.01 2.72 0. 00 1.29 0.01 1.75 0.02 7. 66 0.02 5.95
0.05 16. 69 0. 06 21.53 0.07 23.88 0. 06 21.67 0. 06 21.65
0.05 17.34 0. 06 19.03 0. 06 18. 82 0.05 17. 49 0.05 17.25
0.03 9.06 0. 06 19. 21 0. 06 19.22 0.07 23. 67 0.05 17.19
0.01 3.57 0. 00 1.26 0. 00 1. 49 0.01 3.78 0.02 5.75
0.01 4.65 0.02 6.92 0.02 5.81 0.03 8.83 0.02 5.57
0.02 8.23 0.03 9.08 0.02 6. 86 0.03 8.91 0.02 6. 46
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Table 2 Global Morans [ of energy carbon emission intensity and test values in China from 1999 to 2007
1999 2000 2001 2002 2003 2004 2005 2006 2007
Moran’s 1 0.19 0.26 0.25 0.23 0.22 0.25 0.27 0.26 0.25
z(n" 2.06 2.75 2.88 2.46 2.62 2.58 2.93 2.68 2.59
1) Z(1) >1.96 5% Z(I) >2.58 1%
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