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(IRaE

M2 0L, MARRIE SRR M AR A, B, Wi2E . R, HITAILMLREIR Y
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(B BT 7 U BB AE R, 2017 4R 05 12.3%, 2. KRR, M. #Opig et
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Table 2 Residential unit carbon emission expenses and intermediary variables

REvE 2 H 2002 4 2007 4 20124F 20174F
. k& /(J3 I/ tce) 0.039 0.057 0.074 0.061
i i (=}
R B W 2% e 0378 0.246 0.187 0.123
T vk /(J3 TG/ tce) 0.106 0.229 0.269 0.251
TH 2% L) 0.133 0.145 0.158 0.198
R m%/(ﬁ Jl/tce) 0.148 0.171 0.181 0.167
TH 3% He 0.034 0.058 0.089 0.096
i3] Wk /(J3 T tce) 0.168 0.146 0.129 0.124
TH 3% He il 0.358 0.450 0.460 0.474
g fr#/(J3 T/tce) 0.047 0.070 0.095 0.094
T2 0.050 0.060 0.063 0.063
FebRER Mk /(J3 TC/tce) 0.039 0.057 0.074 0.061
TH 3% He il 0.049 0.042 0.043 0.047
T B HERI R /[ 7 t COL/(fL KW+ h)] 7.825 7.435 6.339 5.676
P IBRA R /07 t CO./JT H )3 kI) 0.115 0.120 0.123 0.117
TALHEEANH/(JT I0/tee) 0.098 0.129 0.141 0.141
J B AR TERRHEC R/ t CO, 4245 7.332 9.347 12.027
J B ARHER P r 3Ty el HE R 0.398 0.507 0.526 0.531

JiE BB RRHE A B R S /(7 78/t COy) 0.042 0.058 0.064 0.068
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Table 3 CO, emission intensity ¢ and the backward relating coefficient L by sector (t CO/TT0)
A 2002 4F 2007 4 20124 20174F
c L c L c L c L

1 0.387 1.528 0.418 1.527 0.314 1.279 0.309 0.941
2 2.174 3.958 1.818 4214 1.764 3.532 1.057 2.118
3 0.731 2.296 0.506 2.137 0.269 1.518 0.183 1.072
4 0.636 2.845 0.494 2.829 0.371 2.226 0.301 1.689
5 0.325 2.692 0.323 2.951 0.26 2.337 0.139 1.534
6 1.067 3.485 0.803 3.679 0.453 2.906 0.329 1.978
7 2.872 6.153 2.589 6.073 2.392 5.314 2.319 3.998
8 1.798 4.849 1.313 4.73 1.585 4.623 1.175 3.084
9 4.833 9.767 4.534 9.951 2.64 6.561 2.414 4.926
10 0.565 4.556 0.414 5.147 0.203 3.366 0.154 2.133
11 0.666 4313 0.302 4.452 0.148 3.009 0.11 1.9

12 0.176 3.627 0.123 4.482 0.09 3.19 0.067 2.056
13 1.951 3.284 0.319 2.545 0.593 2.289 0.362 1.36
14 2.402 4.301 0.859 3.606 0.721 3.033 0.681 1.991
15 2.84 6.027 1.077 4.372 0.465 3.014 0.325 1.785
16 2.168 4.223 1.854 3.841 1.986 3.52 1.849 2.929
17 0.191 3.841 0.18 4.407 0.162 3.282 0.14 2.153
18 1.091 2.45 1.2 2.399 1.002 1.665 0.888 1.371
19 0.616 2.609 0.559 2.818 0.484 2.375 0.378 1.345

20 0.275 1.663 0.319 1.796 0.272 1.376 0.233 0.934
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Indirect rebound effect analysis of Chinese residential energy
consumption and policy recommendations for the
carbon peak and carbon neutrality goals

XU Guang-qing', ZHANG Wen-Dan', LIU Hai-bo’

(1. School of Environment and Natural Resources, Renmin University of China, Beijing 100872, China;

2. Personnel Education Bureau, China Academy of Social Sciences, Beijing 100732, China)

Abstract: The residential energy consumption indirect rebound effect has a wide impact but
limited research. This paper estimates the indirect rebound effect of China's residential energy
consumption in 2002, 2007, 2012, and 2017 using a combination of the redistribution model
and the 20 sectors' environmental Input- Output table, with CO, emission being the measure.
The results show that the indirect rebound effect of residential energy consumption is between
3.90% and 12.88%. The indirect rebound effect shows an inverse U-shape across the time
dimension. Besides, the urban indirect rebound effect is consistently higher than the rural
indirect rebound effect. This study conducts simulations focusing on three important factors
that may change under the carbon peak and carbon neutrality goals to compare their impact on
the indirect rebound effect. The analyses show that the indirect rebound effect increases the
most when the residential unit carbon emission expenses increase. The indirect rebound effect
decreases but not as much when the backward relating coefficients decrease and is affected the
least by the simulated urbanization rate. In both general policy scenario and long-term low-
carbon transition scenario, the indirect rebound effect in 2030 is greater than 13%, the general
policy scenario in 2060 is as high as 46.55%, and the long-term low-carbon transition scenario
is 11.77% . We discussed key policy recommendations for the carbon peak and carbon
neutrality goals, including pushing forward policies to transform the energy structure as well as
the whole economic system, and promote low- carbon residential consumption to offset the
increasing trend of indirect rebound effect.
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