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Time-Varying Income Elasticity of CO, emission Using
Non-Linear Cointegration

Sungro Lee* and Hyo-Sun Kim™**

ABSTRACT : This paper intends to test the non-linear relationship between CO; emissions and income
by employing cointegration model of the time-varying income elasticity. We select France, UK, Italy,
Japan, US, China, India, Mexico and Korea and use non-parametric time series analysis on each country
in order to estimate its own effect of income on CO, emission. The main results indicate that the CO,
emission-income elasticities vary over time and the income elasticities of the Annex I countries tend to be
higher in absolute terms than those of developing countries. In addition, we find that emission-income

elasticities decrease for Annex I countries over time, whereas those for developing countries increase.
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Hm#zs RS AT Alo] B ATTE X8 ofnl, ofn] of2] AT(Bertinell

and Strobl, 2005; Millimet et al., 2003; Schmalensee et al, 1998)of|A] H]E 4= 9 v}
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t}. Holtz-Eakin and Selden(1995)9] AFZ1= 20257149 CO, HjZE©o] Azt
1.8%9%] =712 Y Aolgl= AYE E3skal lt) Holtz-Eakin and Selden(1995)
S} Liao and Cao(2013)= 9IS Sejohis 72y 2Ae] Aoy 45
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. . =7 |—g1°
(Metric tons per capita) °© %)

=7 A= | 1960 | 1970 | 1980 | 1990 | 2000 | 2010 |60°-70 | 70°-80” | 80°-90” 90°-00” | 00°-10”
u|=+ 16.0 | 21.1 | 20.8 | 19.1 | 20.2 | 17.6 | 31.9 -1.6 -8.1 6.0 -13.3

kA~ | 58 | 85| 92 | 68 | 6.0 | 56 | 455 8.2 -253 | <122 | -74
A= 112 | 11.7 | 103 | 100 | 92 | 7.9 52 | -123 | -3.0 215 | -14.8
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gr 25 | 74 | 81 | 89 | 96 | 92 | 1928 | 10.1 9.2 8.5 -4.4

k) 05 | 17 | 35| 58 | 95 | 115 2324 | 1121 | 62.8 | 653 | 20.6
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(B 2) A4 o XX HIS
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olA‘IE 71:|

|¢0|I

(# 3) GDPC{H| MHRE RIIHX| HIS

AR B 81E(%) 71708 57HA%)
=Z7hHA=| 1971 1980 1990 2000 2010 71-80 | 80-90 | 90-00 | 00-10
o=t 334 324 27.4 23.1 18.8 -2.9 -15.3 -159 | -184
o=t 41.5 40.7 33.8 27.0 21.3 -1.8 -17.0 | -20.2 | -21.0
LA 347 31.8 27.1 22.9 19.1° -8.3 -149 | -154 | -169
o|eljg] 38.3 38.1 32.0 28.2 25.3 -0.6 -16.0 | -11.7 | -10.6
IR 43.0 39.0 37.5 31.1 27.5 9.3 -3.9 -17.1 -11.8
Eixn 25.0 36.6 41.6 38.1 38.8 46.0 13.7 -8.4 2.0
=t 4272 48.2 41.3 459 46.7 144 -14.3 11.1 1.7
PN 31.1 33.6 28.4 35.7 34.8 8.0 -15.5 25.7 -2.5
ol% 21.2 243 26.5 26.0 27.6 14.4 9.1 -1.9 6.0
mapal Apro] SR <shel 20009 RIS AT

2. MRy FA42%

<3 4>0] B4 (o] et FAATHE Lepiith &5 olelel 7 W 41X
A 9 Ao A] HE(olF AR HF R JeHTH GDPeIA ARglo] pA|shs
HIE(] 5 AH] HIE0R H3he Jeistlch A Fe] S5 HE Aol

HA AR ARgTFo] AT Ao|BE o|Alsleks HiZeRe ZhaslA B Aol
Eok AR ev A9 HIF2 TlegAls UEt= = A ks
HOR =7t ZA| o] Avjof| A AFYH-Zoll A AnlEhs Fo] SRR 4kefu|E

o] S7tol= Aol oliteieta wiEwre] 71 Aotk
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A=
ZEA F= oJefe] IR o=t
Hae ZA3Z | t-value | 33X | t-value | 4] | t-value | 43| | t-value | =4 3] | t-value

AgE | -5.352 | 2793 | -3.168 | -2.699 | -5.728 | -3.190 | -5.394 | -7.535 | -5.737 | -3.334
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1980 | 0.803 | 0.579 | 0.881 | 0.814 | 0.808 | 0.183 | 0.162 | 0.441 | 0.664
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