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Fig.2 Effects of carbon tax on products” price

R1 RBHEHBES

Table 1 Numerical analysis of the carbon tax rate ¢

3 gt

Fig.3 Sensitivity analysis

t (JTICO,) £(%) p G p, D) 7 ¢ U0t 70t w00 /P 0/9: [/,
10 4.11 9.6986  14.2970  0.3832  0.6168 -0.1111 1.7623 4.5643 0.6783 0.6212 0.3861
15 6.17 9.7469  14.3440 03831  0.6169 -0.1124  1.7610 4.5652 0.6795 0.6210 0.3857
20 8.23 9.7945 143890 03829  0.6170  -0.1142  1.7591 4.5667 0.6807 0.6206 0.3852
25 10.29 9.8414  14.4330 03826 0.6174 -0.1166  1.7568 4.5686 0.6818 0.6197 0.3845
30 12.35 9.8876  14.4750 03823  0.6177 -0.1195  1.7539 4.5710 0.6830 0.6189 0.3837
35 14.42 9.9332  14.5160 03819  0.6181 -0.1229  1.7505 4.5737 0.6843 0.6179 0.3827
40 16.49 9.9780  14.5560 03815  0.6185 -0.1269  1.7465 4.5769 0.6855 0.6168 0.3816
45 18.57  10.0220  14.5940  0.3810  0.6190 -0.1314  1.7420 4.5805 0.6867 0.6155 0.3803
50 20.65  10.0660  14.6310 03805  0.6195 -0.1365  1.7370 4.5846 0.6880 0.6142 0.3792

®2 MHBFRRES R BEDR
Table 2 Numerical analysis of consumers” low—carbon degree payment coefficient k
k(E) &%) p, L) p,O0) q ¢, UsGL) @700 @, 08  p/p, e ™/,
1 9.47 7.8421  10.4340 0.4320 0.5680  -3.0268 1.1198 1.9311 0.7516 0.7606 0.5799
1.5 10.02 8.8417  12.4330 0.3991 0.6009  -1.5867 1.4333 3.2450 0.7111 0.6642 0.4417
2 10.29 9.8414  14.4330 0.3826 0.6174  -0.1166 1.7568 4.5686 0.6819 0.6197 0.3845
2.5 10.45  10.8410  16.4330 0.3728 0.6273 1.3655 2.0842 5.8961 0.6597 0.5943 0.3545
3 10.56  11.8410  18.4750 0.3662 0.6338 2.8535 2.4135 7.2256 0.6409 0.5778 0.3340
35 10.64  12.8410  20.4320 0.3615 0.6385 4.3450 2.7441 8.5561 0.6285 0.5662 0.3207
4 10.70  13.8410  22.4320 0.3580 0.6420 5.8386 3.0753 9.8874 0.6170 0.5576 0.3110
4.5 1075  14.8410  24.4320 0.3552 0.6448 7.3336 3.4070  11.2190 0.6074 0.5509 0.3037
5 10.78  15.8410  26.4320 0.3530 0.6470 8.8296 3.7390  12.5510 0.5993 0.5456 0.2979
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Fig.5 Effects of consumer low—carbon preference on emission reduction rate
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climate change mitigation: the case for a carbon tax[J]. Public

A Game Model for Government and Enterprise Behaviour
Based on a Carbon Tax

LI Yuan', ZHAO Daozhi*, ZHU Xiaoguang®

(1. College of Management & Economics, Tianjin University, Tianjin 300072, China;
2. Environmental Protection Bureau of Hebei Province, Shijiazhuang 050051, China)

Abstract: In the process of supply chain low-carbonization, a three-stage game model is con-
structed between the government and enterprises by considering the carbon tax as one regulation
mode. This model integrates factors such as low-carbon production, consumer low- carbon
preferences and carbon rates. In the first stage, the government determines the carbon tax rate; in
the second stage, manufacturers determine optimal emission reduction rates; and in the third stage,
manufacturers determine prices of their own products. Our research shows that levying carbon tax
plays an effective role in driving enterprises to reduce carbon emissions. In the proposed
implementation phase, the government sets the carbon rate at 10 CNY/tCO, and then increases it
gradually over time to reach 50 CNY/tCO.. The rate of emission reduction will change from 4.11%
to 20.65%. Under different carbon rates the performance of enterprises is changes. The higher the
carbon tax, the faster the rate of emission reduction, but it has less impact on product pricing and
general producers. Under the rapid development of a low-carbon economy, the Chinese
government has signed the Kyoto Protocol and committed that Chinese unit GDP carbon dioxide
emissions in 2020 will be reduced by 40%~50% of 2005 levels. In order to realize this goal, the
proper carbon tax should be chosen by forecasting models. We also present an application analysis
to test the effects of variation in different factors so as to provide technical guidance and data
support for low-carbonization supply chain management.

Key words: Supply chain low-carbonization; Carbon tax; Rate of carbon emission reduction; Low
carbon degree; Game model
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