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Tab.1 Calculation methods of CO, emissions due to residential energy consumption of the urban households
Co,
Ttem Formula Directions
CM VE ;
CM, =E, xy, ! ! n
cM E, E; E N ; CV
CMy = Ey X CV, Xy, + E3 x CVy Xy, 2 2 !
cv, cv, . Y Vs Ve 8
+E, xCV; xy, X ;
. CM, VH VN T Ys
CMy =Hx N xys :
2. 46kg /kg
CM = CM, +CM, +CM, cm
2002 3 In( ELE;) =a,In(Inc;) +a,Age; + a,Hsize; +p (2)
o ij i J o ELE
( ) Inc Age
Hsize a, a, a, 7 o
( 2
) Tab.2 The statistics and definitions of main variables
(
) Std.
Variables Definition Units  Mean Deviation
ELE kW «h 1083 768
° . 1=
2.2 LPG 0= 1 0.39 0.49
2 LPGQ kg 148.34 242.47
1=
€ Do Coalgas 0= 1 0.47 0.49
« » CoalgasQ m®  167.53 235.43
1=
. “« ” Coal 0= 1 0.098 0.297
12 700 N¢ 48 CoalQ kg 32.01 123.36
o Hsize 2.99 0.86
Age a 48.01 11.18
Inc 12 689.4 9 071.9
Uarea m? 51.98 25.26
Cinc 10 593.3 6 320.9
Cpop 1 000 1339 1467
1000 /
Den ) 13.1 8.1
km
56
Temjan 0.33 7.51
Temjuly C 23.58 4.26
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3,
38% °
62% o
0.199
probit
Prob( ) =f( a,In( Inc) + a,Age + a,Hsize) (3) “ 7
In ( | >0) = .
a,In( Inc) +e (4)
4
4.1
(2)
( ) 3 .
( 2) . (1)
56 ( pooled (2) 56
regressions ) 2 o 484
3
Tab.3 Energy consumption regressions using 2002 micro data
In( ele) In( uarea) LPG LPGQ Coalgas CoalgasQ Coal CoalQ
Dependent . ) I, o i,
i OLS OLS¢ Probit” a Probit” a Probit” a
Variable
Ininc 0.199 7 0.153 7% -0.203 ™ -0.035** 0.223 7% -0.06" —0.429 % 0. 144
(13.35) (15.43) ( -10.11) ( =6.60) (8.70) ( =1.79) ( =12.97) (3.84)
age 0.006 0.004 -0.011™ 0.009 ** 0.006
(7.50) (8.77) ( =7.06) (6.02) (2.79)
Hsize 0.1127* 0.066 0.1217* -0.001 0.103 7
(10.04) (10.47) (6.12) ( -0.06) (3.94)
5.705 7 3.5367 -0.123 -.503™ -1.9127
(62.54) (75.46) ( -1.27) ( =5.26) ( -14.62)
5 858 5 858 5 858 5 858 5 858 5 858 5 858 5 858
R%:0.28 R?:0.282 tho: —0.183 tho: —0.321 tho: —0.308
sigma: 252. 118 sigma: 0. 906 sigma: 0. 887
lambda: —46.08 lambda: —0.331 lambda: -0.587
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In( €) =6.3 +0. 185Ln( INC) +0. 153Fsize +0. 013Age

+i

/Kw * h)
1.592 t

(5)
R> 0.161.
1 603Kw *
(0.992 8 kg
( (3) (4)
152 kg
(n
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Tab.4  Overall 2002 resident carbon emissions city ranking

Rank City  Electricity LPG  Coalgas Coal .
Heating  Total
1 0.811 0.082 0.893
2 0.889 0.011 0.002 0.900
3 0.867 0.005 0.049 0.005 0.925
4 0.980 0.011 0.991
5 0.937 0.011 0.055 1.003
6 0.995 0.011 1.006
7 0.979 0.031 1.010
8 0.603 0.093 0.013 0.078 0.258 1.044
9 1.005 0.061 0.001 1.068
10 1.019 0.017 0.032 1.068
11 0.963 0.041 0.019 0.064 1.087
12 1.030 0.005 0.029 0.028 1.091
13 1.085 0.020 0.010 1.115
14 1.013 0.021 0.088 1.123
15 1.101 0.001 0.021 1.123
16 1.107 0.026 1.133
17 1.157 0.014 1.170
18 1.156 0.012 0.005 0.004 1.178
19 1.202 0.010 1.202
20 0.671 0.348 0.188 1.207
21 1.218 0.023 1.241
22 1.280 0.000 1.280
23 1.183 0.070 0.004 0.026 1.283
24 0.590 0.196 0.068 0.432 1.286
25 1.090 0.005 0.214 1.309
26 1.307 0.012 1.318
27 1.261 0.089 0.009 1.358
28 0.707 0.077 0.642 1.426
29 1.450 0.001 1.452
30 1.376  0.046 0.027 0.022 1.471
31 1.262 0.120 0.090 0.010 1.483
32 0.903 0.019 0.021 0.022 0.523 1.488
33 1.207 0. 060 0.232  1.498
34 1.445 0.037 0.020 1.502
35 1.480 0.040 0.022 1.542
36 1.495 0.039 0.021 0.001 1.556
37 1.287 0.028 0.016 0.272  1.604
38 1.362 0.011 0.054 0.217 1.644
39 0.814 0.165 0.010 0.030 0.672 1.692
40 1.043 0.015 0.100 0.010 0.543 1.711
41 1.689 0.008 0.041 0.003 1.741
42 1.782 0.055 0.013 1.850
43 0.954 0.027 0.876 1.857
44 1.549 0.123 0.212 0.005 1.884
45 1.142 0.156 0.043 0.030 0.693 2.064
46 1.431 0.011 0.050 0.052 0.580 2.124
47 1.775 0.317 0.028 0.016 2.136
48 2.050 0.147 0.004 0.040 2.241
49 0.911 0.035 0.064 0.060 1.186 2.257
50 1.173 0.023 0.050 0.006 1.138 2.390
51 1.477 0.169 0.046 1.074 2.767
52 0.639 0.028 0.425 1.725 2.817
53 0.491 0.016 0.013 2.414 2.933
54 1.592 0.016 0.035 1.315 2.957
55 1.857 0.013 0.053 0.009 1.210 3.141
56 1.275 0.011 0.011 0.001 2.463 3.761
1.196 0.060 0.038 0.066 0.897 1.613
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3 Tab.5 Explaining cross — city variation in the
35 » standardized household’s carbon production
Electricity Heating Total
101.5 35x(3.8-0.9 839 . N
( ) InCinc 0.4387 1.289 0.424 ™
( 2002 ) (3.84) (2.10) (3.56)
6.6% - InCpop 0.086" 0.292* 0.095*
(1.75) (2.26) (2.26)
Temjan -0.157* -0.022*
( -4.68) ( -7.28)
Temjul 0.034™*
4.3 (2.21)
5 \ Den ~0.317"
N o (-1.78)
-0.913* 1.631 —4.044 %
( =2.30) (1.10) ( =3.10)
56 20 56
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The cross—city relationship between winter temperature and household carbon emissions



")

NG 4

1 2002

1 (7.51 C)

o 1

0.15t

2002

( References)

1 Zheng S Wang R Glaeser E L. Kahn M E. The Greenness of

China: Household Carbon Dioxide Emissions and Urban Development

0.17 t

1<

“«

J . Journal of Economic Geography 2010 (5): 761 -792.

2 Kahn M E. Urban Growth and Climate Change J . Annual Review

of Resource Economics 2009

(1): 333 -350.

10

11

12

15

16

Glaeser E L Kahn M E. The Greenness of Cities: Carbon Dioxide
Emissions and Urban Development J . Journal of Urban Economics
2010 (3): 404 -418.
Weber C Perrels A. Modelling Lifestyle Effects on Energy Demand
and Related Emissions J . Energy Policy 2000 (8): 549 —566.
Lenzen M Wier M Cohen C et al. A Comparative Multivariate
Analysis of Household Energy Requirements in Australia Brazil
Denmark India and Japan J . Energy 2006 (2 -3): 181 -207.
Kerkhof A C Benders R M'J Moll H C. Determinants of Variation
in Household CO, Emissions between and within Countries ]
Energy Policy 2009 (4): 1509 -1517.
LuHT GuoJE Qian D Xi Y M. Comprehensive Evaluation of
Household Indirect Energy Consumption and Impacts of Alternative
Energy Policies in China by Input-eutput Analysis J . Energy
Policy 2009 (8): 3194 —3204.
Kahn M. The Environmental Impact of Suburbanization J . Journal
of Policy Analysis and Management 2000 (4): 569 —586.
Pfaff A S P Chaudhuri S Nye H L. M. Household Production and
Environmental Kuznets Curves-examining the Desirability and
Feasibility of Substitution J . Environmental and Resource
Economics 2004 (2): 187 —200.
Auffhammer M Carson R T. Forecasting the Path of Chinas CO,
Emissions Using Provincedevel Information J . Journal of
Environmental Economics and Management 2008 (3): 229 -
247.
Reid Ewing Rong F. The Impact of Urban Form on U. S.
Residential Energy Use J . Housing Policy Debate 2008 (1) :
1 -30.
Mansur E T Mendelsohn R Morrison W. Climate Change
Adaptation: A study of Fuel Choice and Consumption in the U S
Energy Sector J . Journal of Environmental Economics and
Management 2007 (2): 175 -193.
Almond D Chen Y Greenstone M Li H. Winter Heating or Clean
Air? Unintended Impacts of Chinas Huai River Policy J . The
American Economic Review 2009 99(2): 184 —190.
J.

2011 (11): 40 - 51. Zhao Xiaoli Li Na. Analysis of

Structure Change in Chinese Civilian Energy Consumption J .

China Soft Science 2012 (11): 40 -51.

J. 2011 (9):65-75. Zhang
Xin Niu Shuwen Zhao Chunsheng et al. The Study on Household
Energy Consumption and Carbon Emissions in China’s Urbanization

J . China Soft Science 2011 (9):65-75.

I 2012 (2): 345 -356. Zhang

Yan Qing Yaochen Yan Weiyang et al. Urban Types and Impact

Factors on Carbon Emissions from Direct Energy Consumption of

Residents in China J . Geographical Research 2012 (2):
e 03 »



RSEZN
15 #,

‘&"3@‘3‘ . 2013 10
345 -356. Emission Analysis under Individual Consumer Behavior J . China
17 . J . Population  Resource and Environment 2010 20 (5) @ 35 -40.
. 2007 17 (3): 149 - 153. Guo Qi Fan 20 . CO, J.
Liming. A Conjoint Analysis in City Household Preferences for 2011 (2): 346 —352. Zeng Xiangang. China
Choosing Energy Conservation Measure J . China Population Urban Resident’s Willingness to Pay for Carbon Dioxide Emission
Resource and Environment 2007 17(3) : 149 - 153. Reductions J . China Environmental Science 2011 (2): 346 -
18 . 352.
I 2008 (12): 29 -33 Chen Lishun Sun Yan 21 . M .
Dai Dashuang et al. Study on Evaluation Method of Urban Resident 2009. Cai Bofeng Liu Chunlan Chen Caocao.
Energy Consumption Behavior J . Soft Science 2008 (12):29 — Research on Greenhouse Gas Emissons Inventory M . Beijing:
33. Chemical Industry Press 2009.
19 . 22 Metcalf G E. Designing A Carbon Tax to Reduce US Greenhouse
] . 2010 20 (5): 35-40. Yang Gas Emissions J . Review of Environmental Economics and Policy
Xuanmei Ge Yousong Zeng Hongying. The Household Carbon 2009 (1): 63 -83.

Impact Factors Estimation and Research on the Differences Across Cities of

Residential CO, Emissions in Chinese Major Cities

LI Zhi'* LI Pei’ GUO Ju-e' ZENG Xianfeng'
(1. School of Management Xi‘an Jiaotong University Xi‘an Shaanxi 710049 China;
2. School of Management Xi‘an University of Architecture and Technology Xi‘an Shaanxi 710055 China;
3. Department of Real Estate National of University Singapore Singapore 100655;

4. School of Economics and Finance Xi‘an International Studies University Xi‘an Shaanxi 710128 China)

Abstract China urbanization increases both urban capital income and greenhouse gas emissions. This paper uses micro data builds a
behavior model to measure carbon emissions from standardized household with fixed income family size and the age of the household
head and also interprets cross—eity differences. The paper ranks 56 major Chinese cities with respect to their household carbon
footprints and finds that low-emissions cities based on this criterion are Dongchuan and Bengbu while the high-emissions cities are
Xinxiang and Zhengzhou. Many low-emission cities are located on the south side of the Qinling-Huai River. Emissions from large cities
are higher than small and medium-sized cities. With income elasticity estimates we found that richer cities will increase the use of
clean energy. We find that moving the average household from the greenest city to the brownest would cause the environmental costs
which is roughly 6. 6% of average years income. While low-density urban development patterns and the city with cold climate will
increase residential carbon emissions. These findings can help urban planning and city managers formulate polices about “low-carbon
city” or “low-carbon lifestyle”.

Key words residential carbon emissions; standardized household; elasticity of income; environmental costs
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