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Decomposition Analysis of CO, Emissions of the Electricity Generation Sector
in Korea using a Logarithmic Mean Divisia Index Method
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ABSTRACT

Electricity generation in Korea mainly depends on thermal power and nuclear power. Especially the coal power
has led to the increase in CO, emissions. This paper intends to analyze the current status of CO, emissions from
electricity generation in Korea during the period 1990~2016, and apply the logarithmic mean Divisia index (LMDI)
technique to find the nature of the factors influencing the changes in CO, emissions. The main results as follows:
first, CO, emission from electricity generation has increased by 165.9 MtCO, during the period of analysis. Coal
products is the main fuel type for thermal power generation, which accounts about 73% CO, emissions from electricity
generation. Secondly, the increase of real GDP is the most important contributor to increase CO, emissions from
electricity generation. The carbon intensity and the electricity intensity also affected the increase in CO, emission,
but the energy intensity effect and the dependency of thermal power effect play the dominant role in decreasing

CO, emissions.
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Table 1. Data statistics of variables

Average Standard deviation Min. value" Max. value’

Coal 27.05 15.65 4.73 47.77

Fossil energy oil 2.87 0.87 1.48 413
consumption

(Mtoe) Gas 12.78 3.62 7.06 20.03

Total 42.70 16.67 15.93 70.37

Coal 105.21 60.77 18.52 185.61

CO, emissions Oil 9.22 2.79 4.75 13.26

(MtCO,) Gas 29.84 8.46 16.50 46.79

Total 144.27 62.55 48.28 240.24

- Thermal power generation 142.68 58.25 47.10 222.62

.. Coal 121.93 66.04 22.44 209.20
Electricity

generation Oil 16.89 7.40 6.84 36.81

(TWh) -

Gas 3.85 4.19 0.22 14.08

- Total electricity generation 326.11 144.01 107.39 540.22

GDP (Trillion won) 955.86 338.24 419.52 1,508.27

* .« . . .
denotes a minimum value and a maximum value respectively.
Aok . .
did not include the group energy usage

359.520607

-4 ICE —a—EQ
—a— QG

—%—M

139.9172102

.......... - HBBPA6541
~—98:96159407

100

78.95815939

1960 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2008 2004 2006 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Fig. 1. Trend of CO, emissions from electricity generation: driving factors.
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Table 2. Complete decomposition of CO, emissions change (unit: MtCO,)

Period ACE AEQ AQG AGM AM AC
1990~1991 —-1.72 —1.03 3.46 —0.22 5.02 5.51
1991 ~1992 0.12 —4.43 1.17 1.83 3.28 1.96
1992~1993 1.01 1.53 0.35 1.91 3.98 8.77
1993 ~1994 0.85 —1.85 4.35 3.26 6.23 12.84
1994~1995 1.19 —6.94 —-3.92 1.73 7.03 —0.90
1995~1996 3.11 —-57 —1.91 2.65 5.74 3.88
1996~1997 —2.58 15.00 —0.85 2.67 5.16 19.40
1997~1998 0.74 23.21 —11.85 0.83 —5.81 7.13
1998 ~1999 —0.31 5.49 —2.48 —0.59 12.20 14.30
1999~2000 0.84 —11.81 14.10 3.05 11.08 17.26
2000~2001 6.47 —30.24 6.73 3.67 5.96 -741
2001~2002 5.16 —12.66 —5.99 0.03 9.24 —4.22
2002~2003 341 —1.43 —5.21 2.73 3.71 322
2003 ~2004 —-2.17 10.93 —5.13 3.47 6.54 13.64
2004~2005 0.20 —0.10 —3.64 3.77 5.64 5.87
2005~2006 —0.56 2.46 —2.06 —0.97 7.71 6.58
2006~2007 —0.38 0.50 8.49 0.28 8.76 17.65
2007 ~2008 2.68 —2.48 1.87 341 4.99 10.46
2008~2009 4.08 —10.92 17.54 3.04 1.35 15.69
2009~2010 —4.97 22.82 —14.18 5.85 13.29 22.81
2010~2011 —0.15 6.89 —10.64 221 8.17 6.48
2011~2012 —2.80 3.45 0.30 0.01 5.27 6.23
2012~2013 —2.23 4.57 —1.25 —3.08 6.79 4.80
2013~2014 6.21 —18.02 —10.58 —4.93 7.57 —19.76
2014~2015 5.62 —16.25 2.77 —3.46 5.99 —5.33
2015~2016 0.22 -7.30 1.00 —0.88 5.99 —0.97
1990~2016 19.25 —26.31 —6.93 37.40 142.49 165.91
1990~1999 221 13.89 —5.12 15.52 46.40 72.90
2000~2009 21.80 —51.23 6.75 22.29 61.87 61.48
2010~2016 6.93 —26.72 —17.40 —9.72 38.37 —8.54

Ak W, Z19]ar 2012~2016\E2 AlQstal 2= 7]7teflA ()2

TYAS ] FUAF 1S ekl AYokE Wel  REE Uehn ek AiokE Welal] wE olilste
FINAGM) 4] 1990~1991, 1998~1999\, 2005~2006 4 H|Z Z7}2Re 37.4 WukCO,0.2 AH| CO, W& 27|k
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Fig. 2. Trend of fossil fuel carbon intensity, efficiency, and ratio of coal usage.
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2 A 4= ek Table 3. Comparison of a fossil fuel dependence in
3, n|=, 9=, =9, ARTL] MRS ujns) B electricity production (unit: %)

H, feueke] Agyofes te =7kl Hlel mie- =5 1990 2000 2010 2015

o 4= QI (Fig. 3). -Fy=he] AHR] k= (kWh/USD)+= 1990 Germany 68.7 64.4 65.3 63.4
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Fig. 3. Comparison of electricity intensity (unit: kWh/USD).

Note: The author calculated the percentage directly using IEA
(2017) data.
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Fig. 4. Results of decoupling index between CO, emi-
ssions and electricity generation.
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Note: The author draw the graph directly using IEA (2016) data.

o2 24
A1

| T SHHARARE R 2o uhE o4t}

Tha WiERF T12|a e TR, A ofof SiEa =R A
= H71=e] AR ofol] whE olileleta viETR

HARE 285 Qlok %, aQldsiavtel
F o] olibebeka: viEAYE Adkste] ot Alue|L &)
oA BPAREe] 2V SRS 9AS ff8l ouEdt 84
=°| v F &2 7= ooF slaL, ol ffsl ofut A
2] A Ao] | Fofl vk 55 A7 Hesit.

)
1o
—Orl"
5
i T
o

o] ¢l Tmeltfati SuATHlo) olste] Y=ol
Y

REFERENCES

Ang BW, Zhang FL, Choi K. 1998. Factorizing changes in
energy and environmental indicators through decomposi-
tion. Energy Policy 23:489-495.

8) o] AP IA 2= whar 203074 APl LA 8] &S 20%7H7] e A, o]l whE F8 Aol
2152E AR ol Ut A8 A 84 BAle APAUA A4 L 1A Sl B FA(el, o1 A AR A, 87}
S EAY. Fel2dELS st fade Z2FM (prosumer) Al =29 =, AWl Fo]d AR Aol R AT ] &4
g, QAR Bl vl AAA A9 ozt F28. olsh Bstel AL FE P)ASR AL Fom W
ZBatol AL viEstE A% & 71 tiokel. BHste] @A) BE 1 e VSR 259] 3.7%)S AVIAYE T

B@sx)d At e 2 (H 7.5%)% LHd =

Journal of Climate Change Research 2017, Vol. 8, No. 4

ol o
DAY .



FHaiAlelol

(b

Ang BW, Liu FL. 2001. A new energy decomposition me-
thod: perfect in decomposition and consistent in aggre-
gation. Energy Policy 26:537-548.

Ang BW. 2005. The LMDI approach to decomposition ana-
lysis: A practical guide. Energy Policy 33:867-871.
Boyd GA, Hanson DA, Stemer T. 1988. Decomposition of
change in energy intensity: A comparison of Divisia In-
dex and other methods. Energy Economics 10:309-312.

Chung HS, Lee K. 2001. Decomposition of energy induced
CO, emissions in Korea using log mean Divisia Index
approach. Environmental and Resource Economics Re-
view 10(4):569-589.

International Energy Agency. 2016. CO, Emissions from Fuel
Combustion.

International Energy Agency. 2017. Electricity Information.

IPCC. 1996. IPCC Guideline for National Greenhouse Gas
Inventories.

Kim HY. 2013. Decomposition analysis of the greenhouse
gas emissions in OECD’s electricity sector. Master thesis,
Seoul National University.

Kim S, Kim SK. 2016. Decomposition analysis of the green-
house gas emissions in Korea’s electricity generation sec-
tor. Carbon Management 7(5&6):249-260.

Kim K, Kim K, Kim Y. 2010. Decomposition analysis of
carbon emission in Korea electricity industry: Utilizing

the logarithmic mean Divisia Index method to the demand

27 HIER

ol 24 5 Z= ot g7 367

Ha

an the supply side. Environmental and Resource Econo-
mics Review 19(2):243-282.

Korea Energy Economics Institute. Yearbook of Regional
Energy Statistics, Annuls.

Korea Energy Economics Institute. National Greenhouse Gas
Inventories, Annuls.

Ministry of Trade, Industry and Energy. 2017. The 8th basic
plan of long-term electricity supply and demand. Seoul,
Korea.

Tapio P. 2005. Towards a theory of decoupling: Degrees of
decoupling in the EU and the case of road traffic in Fin-
land between 1970 and 2001. Transport Policy 12:137-151.

UNEP. 2011. Decoupling Natural Resource Use and Envi-
ronmental Impacts from Economic Growth.

Wang H. 2011. Decoupling measure between economic growth
and energy consumption of China. Energy Procedia 5:
2363-2367.

Wang W, Kuang Y, Huang N, Zhao D. 2014. Empirical re-
search on decoupling relationship between energy-related
carbon emission and economic growth in Guangdong
province based on extended Kaya identity. The Scientific
World Journal 2014:1-11.

Zhang M, Liu X, Wang W, Zhou M. 2013. Decomposition
analysis of CO, emissions from electricity generation in
China. Energy Policy 52:159-165.

htto: //www.ekscc.re.kr



	전력산업의 온실가스 배출요인 분석 및 감축 방안 연구
	ABSTRACT
	1. 서론
	2. 연구방법 및 분석모형
	3. 분석 자료
	4. 분석 결과
	5. 결론 및 정책적 시사점
	REFERENCES


