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Tab.3 Baseline situation simulation of urban and rural residents’ income consumption and carbon emission in 2012 —2030
/10" /10" /10" /110%t

2012 27.725 7.172 15.926 4.677 0.574 0.103 4.056 0.825
2013 29.114 7.532 16.725 4.922 0. 606 0.110 4.285 0.885
2014 30.573 7.909 17.565 5.179 0.640 0.118 4.526 0.947
2015 32.104 8.306 18.446 5.447 0.675 0.126 4.773 1.008
2016 33.711 8.722 19.372 5.727 0.710 0.133 5.027 1.067
2017 35.398 9.159 20.344 6.023 0.749 0.141 5.299 1.134
2018 37.171 9.617 21.360 6.374 0.799 0.160 5.668 1.283
2019 39.029 10.098 22.436 6.662 0.831 0.159 5.881 1.273
2020 40.981 10. 604 23.561 7.008 0.875 0.168 6.194 1.350
2021 43.031 11.134 24.742 7.374 0.921 0.178 6.525 1.432
2022 45.183 11.692 25.983 7.761 0.971 0.190 6.876 1.522
2023 47.443 12.277 27.285 8.171 1.023 0.202 7.251 1.623
2024 49.815 12.891 28.653 8. 606 1.079 0.216 7.647 1.731
2025 52.306 13.536 30.089 9.070 1.139 0.232 8.077 1.858
2026 54.922 14.213 31.600 9.549 .199 0.246 8.500 1.965
2027 57.668 14.925 33.185 10. 064 1.265 0.263 8.967 2.099
2028 60. 545 15.671 34.854 10. 559 .320 0.268 9.353 2.142
2029 63.574 16.456 36.612 11.105 1.385 0.280 9.804 2.230
2030 66.749 17.280 38.450 11.659 1.448 0.288 10.247 2.295
1% 5.002 5.006 5.019 5.206 5.276 5.916 5.286 5.883
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Tab.4 Changes in rural residents’ income consumption and carbon emission under carbon intensity restriction  / %

2012 0.000 0.000 0.000 0.000 -0.003 -0.011 -0.004 -0.011
2013 0.000 0.001 -0.003 0.011 0.349 0.873 -1.348 -1.592
2014 0.001 0.003 -0.007 -0.066 —-1.668 -9.270 -7.634 —-18.137
2015 0.001 0.004 -0.024 -0.160 -2.389 —-12.405 -10.852 —-25.057
2016 0.002 0.005 -0.030 -0.062 -1.905 -10.327 —11.443 -24.920
2017 0.001 0.005 -0.019 -0.057 -1.772 -8.481 -11.954 -23.632
2018 -0.002 0.002 0.022 -0.692 -2.633 -13.119 -13.359 —-28.056
2019 0.000 0.005 —-0.045 -0.048 -1.823 -7.091 -13.695 —-24.896
2020 0.000 0.006 0.016 -0.058 -1.587 -9.404 -14.423 -29.556
2021 -0.001 0.006 —-0.045 -0.094 -2.446 -10.514 -16.816 -32.795
2022 0.000 0.008 -0.040 0.196 -3.431 -1.918 -18.744 -22.157
2023 0.000 0.009 0.005 0.116 -3.871 -13.381 -20.186 —-37.952
2024 0.000 0.019 0.031 -0.330 -4.777 —-18.447 -22.152 —43.947
2025 —-0.005 0.005 0.115 1.680 -6.727 -3.754 —-24.873 -33.316
2026 0.000 0.013 0.039 0.096 -6.734 -18.188 -26.279 -47.167
2027 0.000 0.016 -0.011 0.083 -7.599 -18.656 —-28.436 -50.037
2028 0.009 0.030 0.060 0.049 -9.275 -17.890 -31.094 -51.382
2029 0.001 0.024 0.047 -0.264 —-10.681 - 18.406 -33.717 —-54.644
2030 -0.001 0.025 —-0.001 -0.146 -12.026 -16.613 -36.433 -56.173
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The impact of carbon intensity restriction on welfare of urban and rural residents:
an analysis based on CGE Model

DONG Mei' *° XU Zhang<yong'®> LI Cunfang’
(' 1.School of Economics & Management Northwest University Xi’ an Shaanxi 710127 China;
2. Center for Studies of China Western Economic Development Northwest University Xi’ an Shaanxi 710127 China;

3. Business School Jiangsu Normal University Xuzhou Jiangsu 221116 China)

Abstract Chinese government pledged to cut its CO, emissions per unit of GDP by 60% to 65% from 2005 levels by 2030.
Administrative emission reduction measures based on carbon intensity restriction are one of China’ s major means of coping with climate
change. Analyzing the impact of carbon intensity restriction on urban and rural residents’ welfare is a significant content of the carbon
emission reduction mechanism design. This paper builds a dynamic CGE model of economy-energy-carbon emission based on 31 sectors
to simulate changes in urban and rural residents’ welfare and consumption structure as well as CO, emission under the context of carbon
intensity restriction and increased share of non-fossil energy from 2012 to 2030. Results are listed as follows: () There’ s no obvious
change in urban and rural residents’ income and the general living consumption slightly drops. The decrease of rural residents’ living
consumption is greater than that of urban residents. (2) Residents’ energy consumption and CO, emission experience a dramatic fall
with greater decrease on the part of rural residents. (3) A sharp decline is shown in the consumption of coal refined oil and natural gas;
an obvious increase can be witnessed in electric power consumption and the consumption of some capital-intensive sectors goes through
a minor increase. The coal consumption of urban and rural residents are significantly increased. The decline in consumption of refined
oil and natural gas of rural residents far exceeds that of urban residents. Besides their increase in consumption of electric power

special purpose machinery general purpose machinery and metal products surpasses that of urban residents. @ Carbon intensity
restriction brings about a slight drop in urban and rural residents’ welfare but it’ s a small range. The fall in the Hicks’ equivalent
variation is greater than that of urban residents. The following conclusions are reached according to the empirical results: first carbon
intensity restriction plays a positive role in household carbon emission reduction; second the policy makes urban and rural residents’
welfare decline but it won’ t have strong impact on residents’ life; third rural residents receive greater adverse influences on energy
consumption than urban residents do. Generally speaking the government should properly increase the transfer payment for rural
residents on the basis of carbon intensity restriction and increase the income of rural residents to narrow the income gap between urban
and rural residents. Besides the government should provide more clean energy for the rural area and increase subsidies for rural
residents using clean energy thus reducing negative influences of the climate change policy over rural residents.

Key words carbon intensity constraint; urban and rural residents; consumption structure; welfare of residents; dynamic CGE model
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