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3 1997~2010 «C t
Tab. 3 Residential Indirect Carbon Emission in Shanghai During 1997—2010

18.767 146. 68 165. 45 3.120 364.31 367.42

0. 545 0.90 1.45 0.020 0. 15 0.16

51.797 277.76 329. 56 14. 270 365.07 379. 34

15.919 73.57 89.49 5.550 165. 17 170.72

8.992 75.81 84. 80 3.470 48. 83 52.30

1. 991 4.58 6.57 3.590 12.28 15. 87

17.079 61.73 78.81 0. 730 143.92 144. 65
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Tab.4 Direct Carbon Emissions of Shanghai Residents from 1997 to 2010
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2005 72.777 0 90. 443 7 15.872 9 4.706 6 255.582 8 439.382 9 365.532 7 73.850 3
2007 86.284 3 125.376 0 25.744 8 0.489 2 300. 453 4 538.347 7 453.975 8 84.371 9
2010 51.816 0 185. 090 2 41.216 2 0.184 6 476.194 7 754.501 7 649.375 8 105.125 9
63%, 618 Wilcoxon ,
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Tab.5 Total Carbon Emissions of Shanghai Residents from 1997 to 2010
%) %) ) 0
1997 1982.511 1 1615.893 0 81.51 366.618 1 18. 49 285.761 1 14. 41 1 696. 75 85.59
2000 1659.298 5 1 390. 857 4 83. 82 268. 4412 16. 18 263.788 5 15.90 1395.51 84. 10
2002 2 218.783 5 1 906. 583 2 85.93 312.200 4 14.07 310.513 5 13.99 1 908. 27 86. 01
2005 4242.592 9 3 806.212 7 89.71 436.380 3 10. 29 439.382 9 10. 36 3 803. 21 89. 64
2007 5 651,247 7 5 305.388 3 93. 88 345.859 4 6.12 538.347 7 9.53 5 112.90 90. 47
2010 5 888.701 7 5 552.815 3 94. 30 335. 886 4 5.70 754.501 7 12. 81 5 134. 20 87.19
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EMPIRICAL ANALYSIS ON CARBON EMISSIONS OF RESIDENTS
CONSUMPTION IN SHANGHAI

WU Karya',GUO Xu’, WANG Wen-xiu*,ZHANG Hao'

(1. National Innovative Institute for Public Management and Public Policy, Fudan University, Shanghai 200433, China; 2. School of Resources and
Environmental Engineering, Hefei University of Technology . Hefei 230009, China; 3. Guangzhou Institute of Geochemistry, Chinese Academy of
Sciences, Guangzhou 510640, China; 4. Department of Environmental Science and Engineering, Fudan University, Shanghai 200433, China)

Abstract ; In the context of global warming,climate change related adverse environmental crises,and govern-
mental implementation of Kyoto Protocol, industrial energy consumption and associated carbon emission
have been paid much attention. However,as witnessed with European and Northern American case studies,
carbon emission from residential or household section has remarkably surpassed that of the industrial sec-
tion since the past two decades in the developed countries. Recently,in newly emerging industrialized coun-
tries such as China,India, Brazil,etc. , huge requirement for energy consumption may result in more pro-
nounced impacts on global carbon emission and global climate due to their huge population and strong de-
mand for economic development in the world. On the other hand, previous studies on residential indirect
carbon emission were very scarce. Considering in the coming decades over 60% of global population will
live in the cities,residential carbon emissions associated with energy consumption should not be neglected
due to out-dated ideas for environmental sustainability. Thus, accounting residential energy consumption
and associated carbon emission have been two key issues in the researching fields of curtailing greenhouse
gas (GHG) emissions and governmental policies for adaptation to climate change worldwide. In this paper,
Shanghai city,the largest city and financial center in China,was selected as an example. Based on literature
review,an enhanced input-output model and carbon emission factors method were used to calculate the indi-
rect and direct carbon emissions associated with residential energy consumption on local scale during 1997
and 2010. Furthermore, trends in carbon emissions associated with residential consumption, carbon emis-
sion gap between urban and rural residents,and the contribution of the six major sectors in local economy
(containing fourteen key industries) to indirect energy consumption carbon emissions, were analyzed. The
results showed as follows. (1) Accompanied by substantial population growth due to inter-province rural
urban migration,local rural-urban transition,and industrial transition,total residential carbon emissions in
Shanghai exhibited an increasing trend from 1997 to 2010, of which indirect carbon emission associated with
energy consumption was a major source in residential total carbon emissions,and accounted for dominant
proportion. (2) There was an increasing trend in both direct and indirect carbon emissions associated with
urban residential consumption in Shanghai over the study period. In contrast,carbon emissions associated
with rural residential consumption showed an overall downward trend due to the ongoing trend in decline of
rural residents under rapid urbanization, which caused remarkable rural-urban transition and changed life-
style of former rural residents. It is noted that there is a significant difference in carbon emissions between
the rural and urban residents, given the fact that urban residents enjoy high-level life-style and lead to high-
er carbon emission due to their much higher disposable personal income (DPID) than the rural residents. (3)
Six major sectors played the different roles in residential indirect energy consumption and associated carbon
emissions,of which the culture, education, sanitation, commerce, and service sector (CESCS), transporta-
tion, storage,and information service (TSIS) sector, food produce and tobacco fabrication (FPTF) sector
had the biggest contribution to the total carbon emissions of the urban and rural residents. (4) From the
viewpoint of consumer,to enhance energy efficiency and reduce carbon emissions at the micro scale of per
unit output of six major sectors,and guide residents change their presence for luxury life-style and to con-
sume low carbon products are effective and sustainable way for carbon reduction. In summary, the results
presented in this paper may provide sound support to the further assess to residential survival carbon emis-
sions in Shanghai and provide theoretical guidance for government departments to make policies toward
cutting carbon emissions and to guide people for a low-carbon life.

Key words: greenhouse gas (GHG) ; residential consumption; carbon emissions; energy consumption asso-

ciated carbon emissions; Shanghai



