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y o A
y °
2.1
o 2006 ~2008
Moran’s I 0. 194
N N 0.03
( Clustering)
Moran’ s I N LM—Error
LM-Lag o
. R? 2.2
( Log likelihood)
( Akaike information criterion AIC) °
( Schwartz criterion SC) o SLM SEM
AIC SC . SLM SEM
SLM
2 SEM (2. 3).
2
Table 2 Results of SLM
° !
( variance inflation factor VIF) p -0.0267 0.1286  -0.2077  0.8355
VIF 1.25.1. 68 1.88 c -1.1634 1.4023 —-0.8296 0.4068
LnP 0.7211 0.0657 10.9794  0.0000
10 ( 1) © LnA 0.4804  0.09%4 4.8322  0.0000
LnSI 1.1082  0.2740 4.0448  0.0001
1 OLS R? 0.8721
Table 1  Results of OLS estimation Log likelihood - 1. 6803
; AIC 13. 3605
SC 20. 3665
c -1.3339  1.1336 -1.1767  0.2500
LnP 0.7188  0.0673 10.6785  0.0000
LnA 0.4728  0.0971 4.8672  0.0000 2 OLS
LnSI 1.0951  0.2939 3.7257  0.0010 SLM
Adj B 0. 8707 AlC SC oLs .
Log likelihood - 1. 8444
AlC 11.3952 1%
SC 17 Wy p
SLM SEM
1 1% ( 3),
3 OLS SLM SEM
0. 87 0. 898 SEM
> AIC  SC
0.72 0.47 1.10. AIC  SC
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3
Table 3 Results of SEM

t

c -0.4800 0.9751 -0.4923  0.6225
LnP 0.7886  0.0589 13.3948  0.0000
LnA 0.5331 0. 1055 5.0521 0. 0000
LnS! 0.7145  0.2419  2.9541  0.0031
A 0.5534 0.1713 3.2311  0.0012
R? 0.8979
Log likelihood 0. 4007
AlC 7. 1987
SC 12.8035
o SEM
Anselin Florax
(1996) " ;
LM-ag LM-¥rror
Robust LM-.ag Robust LM¥r-
ror
: LM-Error LM-Lag
Robust LM—Error Robust LM-Lag
4
LM-dLag.LM-Error ~ Robust LM-lag
10% Robust LM-
Error 7%
VAIC SC SEM
OLS SLM o
OLS
OLS . SEM
4
Table 4  Diagnostics for spatial dependence
TEST MI/DF VALUE PROB
Moran” s I ( error) 0.2013 2.3763 0.0175
LM - Lag 1 0.0278 0.8677
Robust LM ( lag) 1 1.1946 0.2744
LM - Error 1 2.3027 0.1292
Robust LM ( error) 1 3.4696 0.0625
3 SEM SEM

A 1%

1%

STIRPAT
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China’s Energy Stress Based on the STIRPAT Model:
A Spatial Econometric Perspective

JIANG Lei JI Min-He

( The Key Lab of Geographic Information Science Chinese Ministry of Education
East China Normal University Shanghai 200062 China)

Abstract: China is now claimed to be the largest energy consumer among all countries in the world as it more
than ever needs energy to sustain its consecutive two-digit annual GDP growth. The huge demand for energy has
had a stronger impact on energy production and supply in the country. The distribution of energy consumption a—
mong provinces and cities may conceal significant spatial effects that each location has exerted onto its neighbors.

When taken it into account in the analysis these spatial effects may be used to rectify the estimation bias inher—
ent in the traditional energy consumption model. This paper employed the total energy consumption as an index of
environmental impacts to evaluate the spatial effect of energy consumption in China based on the STIRPAT mod-
el. The energy consumption data of all regions in China was first examined via the Morans I index for the exist—
ence of spatial dependence. For calculating the index a contiguity rule was employed to establish the spatial
weight matrix for the regions. The exploratory analysis results in a value of 0. 194 for Morans I at the significant
level of 0.05 which indicates a tendency of spatial clustering of similar consumption values. This warranted fur—
ther analyses on a confirmatory nature. Two spatial econometric regression models based on spatial lag ( SLM)

and spatial error ( SEM) respectively were then established to analyze the impact of several relevant factors on
energy consumption. Results from these two models were compared on the basis of several statistical tests and
the SEM was selected to fit the data. The goodness of fit of the SEM reached 0. 898 a 3% improvement over 0.

871 of the adjusted R-squared resulting from the traditional OLS model. The results indicated that the average
energy consumption between the years of 2006 and 2008 did present spatial interdependence to some degree a—
mong Chinese provinces and the energy consumption behavior was collectively influenced by the internal factors
of the province under investigation and its neighbors. There was a significant positive correlation between energy
consumption and population social affluence and secondary industry. That is the elastic coefficient of energy
consumption increased gradually as these influential factors increased. A set of governmental countermeasures are
necessary. moderate efforts should be made to revise birth control targets civic investment should be increased to
advocate a low — carbon lifestyle in China and new and energy — saving technologies should be rapidly adopted
in the Chinese industrial system. Above all the strategic planning and policy making for the long — term reduc—
tion of energy consumption should consider the spatial interaction mechanism of energy consumption among differ—

ent jurisdictions in the country.

Key words: energy consumption; STIRPAT model; spatial econometric model



