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Effects of Urban Characteristics on CO2 Emission by Region
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Abstract

This study aims to examine how CO, Emissions are affected by the regional urban
characteristics by utilizing the geographically weighted regression model(GWR) and linear
regression model(OLS). Besides, it compared and analyzed the results between GWR and
OLS. As a result, GWR's result has improved upon OLS's one, because it considers the spatial
autocorrelation of the residual.

The result of GWR displays that the total population, the per head local taxes and the
regional manufacturing ratio proves to increase CO, Emissions in the region. This is same as
the result of OLS, though the effects of regional manufacturing ratio are obviously displayed
the spatial heterogeneities because the sizes of locally influence are different. In comparison
with the result of OLS, aged population ratio and primary industry ratio also show different
influence direction in some regions of our country.

In this context, the central and local governments have to consider regional characteristics,
when executing the plans and policy in connection with the reductions of CO; Emissions.
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Table 1. The Indicator of Urban Characteristics
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Tra s ?—,}&EEH | = % Valuable Correla.tlon ndent
portatio Highway ratio coefficient valuable
L 121e RS /ol CO; Emissions 1.000
— Number of cars per head Total population 408"
'72—_0 1015 MEHH 7|2 Hj=2 Population density .088
Environ- E/d - .
" Waste emissions per head Daytime population index | -.021
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Number of household 072
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- Primary industry ratio -.243**
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T Zdb E29 Zo| 12719 EAEAREE] Tertiary industry ratio -134*
ey " {012 RIHA & Urbanization levels .324** Except
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Table 2. Correlations of CO, Emissions and
Independent Valuable.(Continued)
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Apartment housing ratio | .399* Except Table 3. The result of OLS analysis
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- — Classification
Commercial building 011 B Beta
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; : — : 30.7345
industrial building permit (Constant)
i 124 Zoi
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Street ratio .158* Total population
Highway ratio -.239** NHERHIE
Number of cars per head 120 Aged population | -5.3300 -0.1635 | 3.065
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. A70[ 001 £F0Af ROl 101 XMl
Statistically Significant at 0.1 alpha level per head local 0.0001** 01781 | 1.092
¥ 0| 005 ~FUM fFolg taxes
Statistically Significant at 0.1 alpha level TAARY HIS
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3. AT} COMIET 7t HB5EN ZoRo a2
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1) gl 2d 24Aa0 ZHiE=R BE
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Fig. 1 Moran's I Index of OLS's Residual
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Fig. 2 Moran's I Index of GWR's Residual
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Table 4. Comparison between OLS's result and GWR's one

XE7r5 8728 GWR
=l QIHIS | =1
Classification OLS : standard
Mean Max. Min. e
deviation
=S
ST 30.7345 -54.4936 77.0174 -262.3763 134.1789
Constant
S0l
: 0.0004*** 0.0005 0.0008 0.0003 0.0002
Total population
20| H|g
a8eT HlE -5.3300 -2.1140 26904 -4.8002 2.7202
Aged population ratio
O|CH K| MlFE=OH
121 X|GAl g2 0.0001** 0.0001 0.0003 0.0001 0.0001
per head local taxes
AFO g|=
. LA ey IS : 22.4540 183730 29,6265 -11.3844 8.2799
Primary industry ratio
Iox|A HIE
e = l._‘ 2 . 8.6591*+* 8.5363 17.2961 3.2462 4,9306
Mienufacturing zone ratio
TEM 2
dH=2 2 1.0507 06964 18862 -0.0200 05753
Highway ratio
Local R-squared 0.3950 0.5552 0.2584 0.0579
R-squared 0.309 0.409
Adjusted R-Squared 0.291 0.355
AIC 3032.54 3020.12
Moran's I Index of Residual | 0.0402* 0.0315
Koenker statistics 16.75*% Neighbors 191
Jarque-Bera statistic 19475.66*** Bandwidth methods AlCc
Kerner type Adaptive
[10.285443 - 0.337549
[£10.337550 - 0.383171
4, TAIEMHI|AH EMA 0383172 - 0423271
I 0.423272 - 0.482240
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