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Abstract: This study aims at investigating the driving factors of Korean carbon dioxide
emissions using decomposition analysis. We constructed a dataset of 14 production sectors
and three fossil fuel energy sources. Additive log mean Divisia index (LMDI) decomposition
analysis is conducted by using both fixed and rolling base year. We extend the
decomposition equation to include seven factor effects: population, production, structure,
intensity, mix, conversion, and emission. The population, production, mix, and conversion
effects are inducing factors of Korean carbon dioxide emission. The structure, intensity, and
emission effects are mitigating factors. Each factor effect has policy implications. The mix
and conversion factor effects show that the reduction of fossil fuel, promotion of renewable
energy, and implementation of a carbon-efficient policy in the generation sector is
essential. The structure and intensity factor effects support the necessity of expanding an
energy-efficient and high value—added industry. Energy efficiency improvement and clean
energy policy must be addressed continuously.
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(Tl MtCO2)
e | A5 TE | U= | YA | SNz | EAS
21t k=) k=) =) =0t | MEal k=2l
1991 | 1.70 | 14.84 | -049 | -1.29 | 114 | -18.32 | 27.74 | 25.33
1992 | 3.69 | 24.61 -0.69 5.93 -4.54 0.38 16.96 | 46.35
1993 | 588 | 37.74 | -3.86 | 28.74 3.47 -0.20 2.68 74.46
1994 | 819 | 5456 | -532 | 27.75 | 12.79 -4.26 1.91 95.62
1995 | 10.60 | 71.66 | -8.61 | 30.78 | 16.04 -2.19 -451 | 113.76
1996 | 13.30 | 90.15 | -8.68 | 37.31 | 25.08 0.71 -14.43 | 143.45
1997 | 16.02 | 105.25 | -8.78 | 43.17 | 35.16 | 1243 | -35.80 | 167.45
1998 | 16.34 | 81.64 | -14.67 | 22.29 | 47.26 | -9.05 | -18.52 | 125.30
1999 | 1853 | 10356 | -5.88 | 1349 | 51.77 | -11.87 | -24.00 | 145.60
2000 | 21.25| 122,99 | -4.01 | 23.05 | 64.45 | 29.33 | -79.80 | 177.25
2001 | 23.60 | 13446 | -7.07 | 16.65 | 77.62 23.62 -75.87 | 193.01
2002 | 25675 | 154.49 | -8.57 6.20 83.22 64.24 | -113.39| 211.94
2003 | 27.41 | 163.23 | -8.97 | -4.83 | 89.06 6.43 -50.65 | 221.70
2004 | 2876 | 176.67 | -7.51 -6.42 | 98.09 22.07 -79.50 | 232.17
2005 | 29.49 | 187.83 | -8.11 | -26.58 | 105.15 | 4.00 | -52.91 | 238.88
2006 | 31.20 | 202.31 | -10.01 | -86.07 | 111.27 | -2.69 | -47.59 | 248.42
2007 | 33.40| 22231 | -9.01 | -38.02 | 115.60 | 822 | -65.52 | 266.98
2008 | 36.08 | 233.66 | -10.68 | -41.08 | 119.63 | -4.06 | -51.14 | 282.40
2009 | 37.83 | 23442 | 1467 | -37.85 | 122.80 | -12.6b | -38.27 | 291.72
2010 | 41.69 | 266.52 | -7.38 | -29.79 | 132.07 4.04 -63.99 | 343.16
2011 | 4521 | 282.64 | 6.61 | -30.13 | 13855 | -0.95 | -56.76 | 371.95
2012 | 46.74 | 287.60 | -4.90 | -38.25 | 141.58 9.05 -68.61 | 373.22
2013 | 4853 | 298.12 | -3.90 | -44.01 | 145.08 | -5.91 -54.72 | 383.18
2014 | 50.08 | 302.86 | -3.05 | -57.65 | 145.26 | -30.41 | -26.81 | 380.38
2015 | 51.88 | 310.36 | -3.83 | -62.47 | 14345 | -6.74 | -49.90 | 382.75
2016 | 53.19 | 318.09 | -8.68 | -56.40 | 143.04 | 26.64 | -93.11 | 382.86
2017 | 54.61 | 328.39 | -6.48 | -69.67 | 148.62 2.59 -63.14 | 394.82
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= 1, 20104 ©]F9 oyA] &l ARV 4HAS] S0z Q15|
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(2] MtCOy)
=77t 2l EE= T || 2= gA | M= | HIEA S Zu3}
=0 s | s | &n | & &1 | Matgn | &m | ©F

1990-2017 | 54.51 | 328.39 | -6.48 | -69.67 | 148.62 | 2.59 —-63.14 | 394.82
1990-1998 | 16.34 | 81.64 |-14.67| 22.29 | 47.26 | -9.06 | -18.52 | 125.30
1999-2009 | 20.53 | 145.84 |-17.46| -63.96 | 71.23 | 322.19 | -332.25 | 146.12
2010-2017 | 18.87 | 85.54 |-10.90| -50.89 | 1.43 11.61 -3.98 | 51.67
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(SHQL: MCOy)
QIFE | AS 2 | HYz | 9dA | ENoIR | HiIEAS
=Ny k=l St St k=l Metg it k=l
1991 | 1.70 | 14.84 | -0.49 | -129 | 1.14 | -18.32 27.74 | 25.33
1992 | 203 | 959 | -017 | 7.87 | -6.22 | 21.28 -13.35 | 21.02

B= ZHst

1993 | 222 | 13.10 | -3.92 | 2530 | 9.55 -0.1 -18.03 28.11
1994 | 246 | 18.20 | -0.90 | -1.57 9.09 -4.88 -1.24 21.16
1995 | 2.66 | 19.07 | -3.34 | 2.04 3.21 2.80 -8.30 18.14
1996 | 2.74 | 18.81 0.17 6.41 10.56 3.70 -12.70 29.69

1997 | 295 | 15650 | -0.24 7.06 11.51 15.76 -28.54 24.00
1998 | 2.20 | -22.38 | -8.39 | -25.23 | 20.26 | -27.27 18.66 -42.15
1999 | 210 | 2516 | 11.89 | -12.33 | 3.36 -3.59 -6.28 20.30
2000 | 2.66 | 20.67 5.62 12.63 8.86 411.59 | -430.37 | 31.65
2001 264 | 1220 | -4.72 | -9.45 | 16.05 -4.69 3.72 15.76
2002 | 2.09 | 23.43 | -3.63 | -15.88 | 5.79 80.35 -73.31 18.93
2003 | 1.95 9.86 -479 | -12.71 | 6.88 -91.46 100.03 9.76
2004 | 1.3 | 17.47 1.22 -0.07 | 10.46 25.33 -45.47 10.47
2005 | 0.84 | 1556 | -2.64 | -28.71 | 8.32 -19.92 33.26 6.71
2006 | 212 | 19.20 | -2.84 | -14.49 | 6.63 -5.72 4.65 9.54
2007 | 2.11 2273 | -1.24 0.09 2.50 13.92 -21.54 18.56
2008 | 3.30 | 11.48 | -3.68 | -3.89 2.73 -20.97 26.46 15.42
2009 | 2.30 | -2.61 | -8.66 9.64 0.34 -10.18 18.49 9.32
2010 | 2.37 | 28.31 9.74 17.98 3.47 19.70 -30.14 51.43
2011 398 | 1426 | -0.32 3.15 0.85 -10.12 17.01 28.80
2012 | 2.80 9.15 1.03 | -12.38 | 2.65 13.80 -15.77 1.27
2013 | 245 | 1416 | -3.27 | -4.07 0.51 -17.35 17.54 9.96
2014 | 340 | 1216 | -1.12 | -20.62 | -3.19 | -35.11 41.67 -2.80
2015 | 2.85 | 11.12 0.25 | -10.04 | -2.36 37.47 -36.92 2.37
2016 | 215 | 1270 | -7.20 | 10.44 0.35 50.72 -69.05 0.11
2017 1.54 | 13.63 | -1.43 | -16.73 | 1.08 -27.41 41.27 11.96
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