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Grey Correlation Analysis and Forecast of Influencing
Factors of Carbon Emissions in Shanghai
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Abstract: The purpose of the analysis is to provide a useful reference for reducing carbon emissions in
Shanghai and make a model for the low-carbon development in Chinese cities. The correlation between the
carbon emission in Shanghai 2000—2011 and the level of economic development., population size, industrial
structure, energy structure and energy intensity was analyzed by using the method of Grey correlation. An
exhaustive analysis of the impact of factors was also given. By using the GM(1,1) forecasting model based
on sine function to predict carbon emissions, it concludes that it is necessary for Shanghai to strengthen the
efforts of energy conservation and emission reduction. By the result,according to the situation of Shanghai,
specific countermeasures and corresponding pathes were proposed in order to reduce the carbon emissions
in Shanghai.
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Tab.1 Carbon emissions and influential factors in
Shanghai from 2000 to 2011

AE =l feIR BRI/
GDP/feot ML 45K 25t CAmifEst -

/AN /% /% FEH
2000 4 879.61x10* 4 771.17 1609 46.27 45.77 1.153

2001 5030.13x10* 5210.12 1668 46.13 45.39 1.131
2002 5229.56x10* 5741.03 1713 45.68 44.46  1.089
2003 5823.98x10* 6694.23 1766 47.94 42.14 1.015
2004 6 120.67x10* 8072.83 1835 48.21 40.79  0.917
2005 6 506.99%x10* 9247.66 1890 47.38 39.32  0.889
2006 6 487.51x10* 10572.24 1964 47.01 38.19 0.851
2007 6 644.54%x10* 12 494.01 2 064 44.59 37.78  0.805
2008 7 022.14%10* 14 069.87 2 141 43.25 37.28 0.775
2009 6 976.08x10* 15046.45 2210 39.89 36.16 0.727
2010 7 374.49%10* 17 165.98 2 302 42.05 38.46 0.712
2011 7 540.23%x10* 19 195.69 2347 41.30 39.77  0.618
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Tab.2 Dimensionless treatment
0 el GDP KDL Pkt REURASH AEIRIRE
2000 0.774 2 0.4463 0.8213 1.0288 1.1313 1.2953
2001 0.7981 0.4874 0.8514 1.0257 1.1219 1.2705
2002 0.829 7 0.5370 0.8744 1.0157 1.0989 1.2234
2003 0.924 0 0.626 2 0.9014 1.0659 1.0415 1.1402
2004 0.9711 0.7552 0.9367 1.0719 1.0082 1.0301
2005 1.0324 0.8651 0.9647 1.0535 0.9718 0.9987
2006 1.029 3 0.9890 1.0025 1.0452 0.9439 0.956 0
2007 1.054 2 1.1687 1.0536 0.9914 0.9338 0.904 3
2008 1.1141 1.316 2 1.0929 0.9616 0.9214 0.8706
2009 1.106 8 1.4075 1.1281 0.8869 0.8937 0.8167
2010 1.1699 1.6058 1.1750 0.9350 0.9506 0.799 9
2011 1.1963 1.7956 1.1980 0.9183 0.9830 0.694 3
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Tab.3 Correlation between influential factors and
carbon emissions
MMEZE  GDP AR eARE5H REIRSSH  REURRREE
KEEE  0.627 853 0.615 892 0.581 393 0.642 183 0.611 153
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Fig.1 Comparison between the actual value and

predicted value of carbon emissions in
Shanghai
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Tab.4 Relative error between the actual value and predicted value of carbon emissions
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Tab.5 Prediction of carbon emissions in Shanghai

AENS 2012 2013 2014 2015
Xo/t 7843.82 8065.65 8284.85 8501.50
0 x 10 x 10 x 10 x 10
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