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Decoupling Possibility of CO2 Emission and Economic Development
— A Case Study of the G20 Economies —
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Table 2 Coefficient Estimated on Stationary and Non-stationary data

(a) CO2 percapita : GDP percapita

(b) CO2 / GDP : GDP percapita

Significance Significance
Change Change
Count  Non- . Count  Non- .
. Stationary of coeff. . Stationary of coeff.
ry stationary . ry stationary .
data sign data sign
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ARG O O 1 ARG O X 3
AUS O O 1 AUS O X 4
BRA O O 1 BRA X X 1
CAN X O 1 CAN @) X 4
CHN O O 1 CHN O O 4
FRA O X 3 FRA O X 4
DEU O X 3 DEU O X 4
IND O X 2 IND O O 4
IDN O O 1 IDN @) X 1
ITA O O 1 ITA X O 3
JPN O O 1 JPN O X 3
KOR O O 1 KOR O O 3
MEX O O 1 MEX O O 4
RUS O O 1 RUS O O 4
SAU O O 1 SAU O X 1
ZAF O X 1 ZAF O O 4
TUR O O 1 TUR O @) 4
GBR O O 3 GBR O X 4
USA O O 3 USA O X 3
No. 18/19 15/19 - No. 17/19 8/19 -
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Table 3 Result of Path Analysis

Route Name Sub-route ARG AUS BRA CAN CHN
I | Direct Route 1 GDP—CO2 -0.031 -0.047 0.026 0.110 0.386
II  Energy Use Route 2 ' GDP—Energy—CO2 0.000 0.000 0.000 -0.022 0.000
. 3 ' GDP—Fossil->CO2 0.523 0420 0.644 0.575 0.031
IIT Fossil Fuel Route )
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5 'GDP—CRW—CO2 -0.002 -0.021 -0.031 0.008 -0.040
. 6 GDP—CRW—Energy —CO2 0.000 0.000 0.000 -0.028 0.000
IV |Biomass Route )
7 ' GDP—CRW—Fossil—>CO2 0.008 0.069 -0.072 -0.052 0.003
8 | GDP—CRW—Fossil—Energy —CO2 0.000 0.000 0.000 0.009 0.000
9 GDP—Relect—CO2 -0.018 0.002 0.001 -0.036 0.023
v Renewable Electlicity 10 |GDP—Relect—Energy —CO2 0.000 0.000 0.000 0.003 0.000
Route 11 |GDP—Relect—Fossil—CO2 0.022 -0.022 -0.010 0.093 0.000
12  GDP—Relect—Fossil—Energy —CO2 0.000 0.000 0.000 -0.016 0.000
Total 0.502 0400 0.558 0.548 0.403
FRA ITA JPN KOR MEX RUS SAU ZAF TUR GBR USA
1| -0.077 0.271 0.111 0.040 0.305 0.052 0.314 0.079 0.103 0.025 -0.054
2 | -0.008 -0.001  0.010 0.000 0.000 0.841 0.000 0.000 0.000 0.000 0.000
3 0.403 0.595 0.563 0.566 0.252 0.000 0.039 0.075 0.667 0.418 0.819
4 1 -0.031 -0.015 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
5 0.012 -0.001 -0.013 0.002 0.018 -0.001 -0.018 -0.074 0.009 0.001 0.003
6 0.003 0.002 -0.003 0.000 0.000 -0.001 0.000 0.000 0.000 0.000 0.000
7 | -0.235 -0.040 0.084 -0.006 0.004 0.000 0.012 -0.050 -0.046 -0.006 -0.001
8 0.018 0.001 0.001 0.000 0.000 0.008 0.000 0.000 0.000 0.000 0.000
9 0.008 -0.027  0.009 -0.024 0.005 0.003 0.000 0.000 -0.001 -0.012 0.000
10 | 0.000 0.004 0.008 0.000 0.000 -0.011 0.000 0.000 0.000 0.000 0.000
11 0.016 0.067 -0.046 0.024 -0.001 0.000 0.000 0.000 -0.018 0.045 0.002
12 | -0.001 -0.002 -0.001 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000
0.107 0.854 0.732 0.602 0.583 0.893 0348 0.029 0.713 0.471 0.768
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Fig. 5 Direct and indirect effect of GDP
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Appendix 2 Code of the G20
Economies

Country Code

Argentina ARG
Australia AUS
Brazil BRA
Canada CAN
China CHN
France FRA
Germany DEU
India IND
Indonesia IDN
Italy ITA
Japan JPN
Korea KOR
Mexico MEX
Russia RUS
Saudi Arabia SAU
South Africa ZAF
Turkey TUR
UK GBR
United States USA
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Abstract: In this paper, influence of GDP to CO2 emission in G20 economies is investigated by regression analysis
and path analysis. First, stationarity of all the data obtained were checked, then non-stationary data were
stationalized, finally the data were utilized in analysis. As a result of regression analysis, it was revealed that (1)
only France, Germany, India, and South Africa are in decoupling state, (2) Turkey and Korea are according to EKC
theory. Path analysis showed that the G20 was able to be divided into 5 groups (see Fig. 5 below). Feature of each
group is summarized as below,

Group A: (1) relation between CO2 emission and GDP is extremely strong, (2) energy effect is dominant.

Group B: (1) the relation is extremely strong, (2) a fossil fuel effect is dominant, but a direct effect is also effective.

Group C: (1) the relation is intermediate, weaker than Group B, (2) a fossil fuel effect is dominant.

Group D: (1) the relation is relatively weak, smaller than Group C, (2) a direct effect is dominant.

Group E: (1) the relation is very weak, (2) plus and minus effects are significant, and make total effect negligible.
Members of Group E are entitled to receive a decoupling state. A direct effect in China, fossil fuel effect in USA,
and both of these effects in Japan are main paths. According to implications of this study, some policy issues in

these 3 countries were discussed.
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Fig. 5 Direct and indirect effect of GDP
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