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Table 1 Urbanization, residential consumption and carbon emissions in China (1980-2010)
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1980 3.73 9.87 19.39 1930 578 1.826 3.980 0.619
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1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

4.42
4.81
5.09
5.48
5.90
6.16
6.25
6.60
6.92
7.42
7.79
8.38
8.58
8.53
8.51
8.96
9.21
9.40
9.97
11.63
13.45
14.95
16.42
17.79
18.22
19.15
20.03

10.44
10.59
10.75
10.93
11.10
11.27
11.43
11.58
11.72
11.85
11.99
12.11
12.24
12.36
12.48
12.58
12.67
12.76
12.85
12.92
13.00
13.08
13.14
13.21
13.28
13.35
13.41

23.01
23.71
24.52
25.32
25.81
26.21
26.41
26.94
27.46
27.99
28.51
29.04
30.48
31.91
33.35
34.78
36.22
37.66
39.09
40.53
41.76
42.99
44.34
45.89
46.99
48.34
49.95

2228
2475
2641
2790
3060
3083
3344
3703
4296
4743
4953
5310
5493
5612
5941
6358
6 850
7116
7 465
7988
8542
9008
9733
10682
11502
12 474
12 796

866

980
1003
1052
1107
1088
1079
1138
1235
1288
1327
1417
1622
1673
1694
1780
1860
1944
2044
2051
2138
2298
2490
2695
2884
3090
3305

1.804
1.783
1.815
1.875
1.903
1.951
1.918
1.896
1.886
1.956
2.089
2.125
2.104
2.177
2.191
2.157
2.134
2.163
2.192
2.239
2.270
2.332
2.376
2.419
2.420
2.392
2.491

3.195
3.045
2.950
2.832
2.732
2.737
2.684
2.585
2.380
2.219
2.076
2.000
1.874
1.724
1.602
1.536
1.467
1.400
1.360
1.425
1.504
1.493
1.453
1.380
1.308
1.260
1.209

0.623
0.627
0.630
0.633
0.635
0.636
0.633
0.636
0.634
0.640
0.635
0.639
0.635
0.628
0.625
0.637
0.633
0.625
0.625
0.633
0.630
0.633
0.635
0.634
0.625
0.624
0.616
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Figure 1 LMDI Decomposition results for carbon emissions
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Figure 3 Contributions from population size and urbanization to carbon emissions

8



Z B, FRE N DS BN 9.87 28K % 13.41 12, MEIE A 35.85%; A AEM K RiKE)
NB&, M 1980 SEACHT 1.5% 45 A5 B UL AR 0.5% 7 4 o 5L [RIR, B 3 B AL BERE AN K R,
N AL M 1980 4E11) 19.39%FF 45 2010 511 49.95%; IHAE AT 1.91 /236K % 6.70
¢, MRk 2.5 5 (WE 4. HWN DIEAISFE, 1995 F MNEE MR . 1%F,
BTN VAR T 52 B KAE 8.59 14, HJEHeE: R BN 1 I A AR 46 LARRAF i 2000
FINHIE SRR i, IR AR B gt NIRRT . 1X — B SRR 5 N U A0 e HE Ak
DUBRMELAE 1996 2 J5 A KIEfe = R LAY 5 .

10 55
9 - 50
8
- 45
= ‘&EE'E-S 777777 o £
~ 8 - 40 M%
<& 6 T2
¥ % s £
-2 5 ?;é*a
# S AgAAm - 30 £
s 4 - <8
<_g. M - 25 >
o 3 y
= g AT 20
2 [ == _k —
—=— AT A0
1 PNEE 1% SRS
0 10
™

O v X o P N N o o P
D7 T P o D DD D D
FFFF S STPP

O & © & O
P& &L
K; S S

D S RSN

Ka JEIZ NO225)
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Figure 5 Contributions from urban and rural residential consumption to carbon emissions
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Figure 6 Consumption per capita of urban and rural residents

X
1 T //
6,000

7B/ N, 20004F4)

i

i

Consumption (RMB per capita, 2000 fixed)

H

NI S 2 L
Urban-rural ratio of consumption per capita

4.3 JHBRIHIER SRR

RUE B B Sz B B BHE AU R B A R BN IE RN, {HLL GDP 5 &R R 2 L
ELZRAE A9 B 4051 D) AR sl 5 B HE O R AR LRI PIE o 78RR B, Hovik(E
Y1 1EHL, 2010 FIA B KME 0.8 0 12 EmR (WL 7).

1.0

T

o — /\\ A
/*‘V A \

-0.2

BRHEBCE S (12.h5%)
Change of carbon emissions (108 t carbon)

-04

\/q?' P L H »

o
N QY
D7 o

AN

%
5N

NN N

B 7 31 B R O B HE B Tk B 1 22 5

Figure 7 Contribution from consumption suppression to carbon emissions
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Figure 8 Consumption-suppressing factor
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Figure 9 Contributions from energy intensity and emission factor to carbon emissions
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Abstract In this paper, the impacts of household consumption driven by urbanization on carbon
emissions were estimated based on time series data. By extending the Kaya Identity with vector
expression, both the demographic composition and household consumption of urban-rural
residents were incorporated into one model. With the Logarithmic Mean Divisia Index method,
carbon emissions were decomposed into 6 factors including population size, urbanization,
household consumption, consumption restraint, energy intensity, and emission coefficient.
Empirical results of decomposing carbon emissions in China during 1980 — 2010 demonstrated
that household consumption contributed far more to carbon emissions than the other 5 effects.
The impact of urbanization on carbon emission had been greater than that of population since
the middle 1980s. The decline of household consumption rate imposed stimulation rather than
restraint on carbon emissions due to the synchronous growth of shares of higher-carbon
investment and export in the economy. The decrease of energy intensity effectively reduced
carbon emissions, while the adjustment of energy mix had rather weak effect on emissions over
this period. The study implies that it is possible for developing low-carbon urbanization in China
by promoting economic restructuring to expand domestic demand, as well as improving energy
intensity and energy mix continuously.

Keywords urbanization; household consumption; carbon emission; factor decomposition
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