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Fig. 1 Layer structure of energy technology in the energy sector
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Fig. 2 Model diagram of the optimization of energy mix
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Fig. 3 Carbon emission pathway in China under the cost effective and balance growth condition
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1
Table 1 Fossil energy mix trend without constraint of emission budget ( Mtoe)
2010 1 046.9 86.1 217.5 856.6 18.7 9.0 2234.9
46.84%  3.85% 9.73% 38.33%  0.84%  0.40%
2020 1 656.9 95.2 232.0 1355.6 27.1 13.0 3379.8
49.02% 2.82% 6.86% 40.11% 0.80% 0.39%
2030 2029.2 95.3 228.6 1 660.2 40.8 19.1 4073.2
49.82% 2.34% 5.61% 40.76% 1.00% 0.47%
2040 1892.5 71.3 173.7 1548.4 49.9 22.9 3758.8
50.35% 1.90% 4.62%  41.20% 1.33% 0.61%
2050 1360.5 46.2 115.9 1113.1 39.4 18.0 2693.0
50.52% 1.71%  4.30% 41.33% 1.46% 0.67%
( )
. 2010
46. 84%
38.33%. 2010 2.93cUSD/KWh( / )
U 2050 2. 49cUSD/KWh.
2032 2 039. 7TMtoe
2032 2010 N N
1 668. 8Mtoe. N 1.3cUSD/kWh 2. 5c¢USD/kWh 5. 8cUSD/kWh
2025 2050 5 4.4 4.5
240. 3Mtoe~99. 9Mtoe.
2
2
Table 2 Electricity energy mix trend without constraint of emission budget ( )
2010 28 506.1 786.2 167.4 796.2 446.3 5296.3 8.7 36 007.21
79.17% 2.18% 0.46% 2.21% 1.24% 14.71% 0.02%
2020 50 139.6 1488.5 405.1 1305.5 585.5 6177.8 16.8 60 118.8
83.40% 2.48%  0.67% 2.17%  0.97% 10.28% 0.03%
2030  61407.1 2236.5 593.7 2229.4 1009.1 10581.0 28.9 78 085.64
78.64% 2.86% 0.76% 2.86% 1.29% 13.55% 0.04%
2040 57271.7 2735.4 711.7 4010.0 1840.5 19 099.4 52.6 85 721.37
66.81% 3.19% 0.83%  4.68% 2.15% 22.28% 0.06%
2050 41 169.7 2158.3 560.7 6656.6 4540.0 30159.4 79.5 85 324.32
48.25% 2.53% 0.66% 7.80% 5.32% 35.35% 0.09%
2032 61 724.0
2045
2050
2020 83% 41 169.7
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Fig. 4 Price trend of fossil energy without constraint of emission budget
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Fig. 5 Carbon emission pathway in China with the constraint of emission budgets
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Table 3 Fossil energy mix trend with the constraint of emission budgets

( Mtoe)

10% 942.0 104.5 254.4 770.7 14.3 5.4 2091.3
2010 45.04% 5.00% 12.17%  36.85% 0.69%  0.26%
0% 942.0 109.4 250.9 770.7 14.3 5.4 2092.7
45.01% 5.23%  11.99%  36.83% 0.69%  0.26%
0% 1485.1 118.3 276.7 1215.1 32.5 15.3 3142.9
200 47.25% 3.76% 8.80% 38.66% 1.03%  0.49%
20% 1201.0 185.8 410.8 982.6 39.1 18.0 2837.3
42.33% 6.55% 14.48%  34.63% 1.38%  0.64%
10% 1755.7 142.1 322.6 1436.5 48.2 22.2 3727.3
2030 47.10% 3.81% 8.66% 38.54% 1.29%  0.60%
0% 1404.7 241.2 522.4 1149.3 53.5 24.2 3395.3
41.37% 7.10%  15.39%  33.85% 1.58%  0.71%
10% 1 560.3 143.9 326.3 1276.6 53.9 24.4 3385.3
46.09% 4.25% 9.64% 37.71% 1.59%  0.72%
2040 20% 1221.2 260. 1 576.4 999.2 52.8 23.8 3133.5
38.97% 8.30%  18.40%  31.89% 1.69%  0.76%
10% 1 .006.1 131.6 314.9 823.2 39.5 18.0 2333.4
2050 43.12% 5.64%  13.50%  35.28% 1.69%  0.77%
0% 775.3 219.0 535.9 634.4 36.6 16.6 2217.9
34.96% 9.88%  24.16%  28.60% 1.65% 0.75%
4
Table 4 Electricity energy mix trend with the constraint of emission budgets (
10% 28 506. 1 786.2 167.4 796.2 446.3 5296.3 8.7 36 007.2
79.17% 2.18% 0.46% 2.21% 1.24% 14.71% 0.02%
2010 20% 28 506. 1 786.2 167.4 796.2 446.3 5296.3 8.7 36 007.
79.17% 2.18% 0.46% 2.21% 1.24% 14.71% 0.02%
10% 44 940.8 1780.0 476.1 1 660.7 744.4 7 889.9 21.3 57 513
2020 78.14% 3.09% 0.83% 2.89% 1.29% 13.72% 0.04%
0% 36 343.0 2142.8 560.4 2229.7 1 000.7 10 631.9 28.7 52 937.
68.65% 4.05% 1.06% 4.21% 1.89% 20.08% 0.05%
10% 53 130.5 2641.3 689.9 2877.7 1302.0 13 716.2 37.3 74 394.9
5030 71.42% 3.55% 0.93% 3.87% 1.75% 18.44% 0.05%
20% 42 508.8 2933.9 753.2 3834.5 1736.1 18 352.5 49.6 70 168. 6
60.58% 4.18% 1.07% 5.46% 2.47% 26.15% 0.07%
10% 47 218.1 2953.3 758.7 4993.1 2292.0 23 861.1 65.5 82 141.7
57.48% 3.60% 0.92% 6.08% 2.79% 29.05% 0.08%
2040 20% 36 956.9 2 896.3 739.1 6377.3 2936.1 30 560. 1 69.71 80 535.4
45.88% 3.60% 0.92% 7.92% 3.65% 37.94% 0.10%
10% 30 447.8 2168.3 558.3 8016.7 5577.0 36 274.9 79.5 83 122.6
2050 36.63% 2.61% 0.67% 9.64% 6.71% 43.64% 0.10%
0% 23 463.3 2 008.0 517.2 9 700.2 8244.6 41 989.6 92.75 86 015.7
27.28% 2.33% 0.60% 11.28% 9.59% 48.82% 0.09%
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Fig. 6 Price trend of fossil energy with the constraint of emission budgets
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The cost-effective path of energy mix evolution for China under the emissions
budgets

SHI Ying' > ZHU Yong-bin' WANG Zheng' >

1. Institute of Policy and Management Chinese Academy of Sciences Beijing 100190 China;

2. Graduate University of Chinese Academy of Sciences Beijing 100049 China;

3. Key Laboratory of Geographical Information Science Ministry of State Education of China East China
Normal University Shanghai 200062 China

Abstract: This paper introduces the indices of herding behavior and market volatility based on multifractal
spectrum. Employing the nonlinear Granger causality test proposed by Diks and Panchenko and the cross-cor—
relation coefficient proposed by Zebende we investigate the dynamic linkages between herding behavior and
market volatility. The empirical results indicate that the relationship between herding behavior and market vol-
atility in the Shenzhen stock market is nonlinear rather than the simple linear linkage. The correlations and
causality relationships between herding behavior and market volatility are largely different between before and
after the recent financial crisis. Specifically before the reform of the shareholders in 2005 herding behavior
and market volatility could not affect each other. During the period of 2005 —2007 herding behavior had posi—
tive effects on market volatility. However after 2008 herding behavior had negative effects on market volatili—
ty meanwhile market volatility also had negative effects on herding behavior. This new finding indicates that
herding behavior does not always result in “positive feedback ” effects as claimed in conventional studies and
“negative feedback” effects are present sometimes.

Key words: energy model; energy structure; carbon emission; clinate policy; optimal control



