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Assessment of Korea’s GHG Reduction Targets through Comparative Analysis of
OECD Countries’ Nationally Determined Contributions (NDCs)
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ABSTRACT

Korea has introduced Korea Emissions In 2015, the United Nations Conference on Climate Change (COP21) was held
in Paris. The Paris Agreement indicates that all nations are in charge of mitigating climate change. Prior to COP21,
197 Parties submitted the Nationally Determined Contributions (NDCs), which are greenhouse gas reduction targets.
On June 30, 2015, Korea also submitted an NDC target of 37% reduction compared to BAU in 2030. However, Korea’s
NDC was evaluated as “Inadequate” by the Climate Action Tracker (CAT). In addition, the domestic environmental
group expressed a negative opinion as well. In view of this situation, it is necessary to conduct an objective assessment
of quantitative analysis of NDC goals in Korea. The goal of this study is to evaluate NDC of Korea by comparing
with those of OECD member countries. For comparative analysis, data such as population, GDP, primary energy
supply affecting GHG emissions were obtained from the OECD homepage. The results indicate that emission reduction
goal of 37% of Korea was 4™ highest goal among OECD member countries. If Korea achieves the emission reduction
goal, the greenhouse gas emissions per capita in 2030 are 10" among OECD member countries. The greenhouse gas
emissions per GDP are 13", and emissions per TOE are 9" among OECD member countries. The results show that
greenhouse gas intensity of Korea is relatively high among OECD member countries. Therefore, it is needed to
continuously endeavor to reduce greenhouse gas emissions to mitigate the global climate change. This study can
be further used as a fundamental document to establish the future greenhouse reduction policy in Korea.

Key words: Climate Change, Business As Usual (BAU), Conference of Parties (COP), Organization for Economic Co-operation
and Development (OECD), Greenhouse Gas Emissions
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Table 1. 2020 national greenhouse gas reduction roadmap (ME, 2014)

Emissions [MtCOx-eq] 2014 2015 2016 2017 2018 2019 2020

BAU 694.5 709.0 720.8 733.4 747.1 761.4 776.1

Goal 659.1 637.8 6212 6143 604.4 585.4 543.0
S

Reduction [%] 5.1 10.0 13.8 162 19.1 23.1 30.0

{(BAU)—(Goal)} / (BAU)
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Table 2. 2030 nationally determined contributions of
greenhouse gas emissions (ME, 2015a)

Emissions [MtCO»-eq] 2020" 2025 2030
BAU 782.5 809.7 850.6
5359
Goal - (632.0)°
Reduction [%] = 37.0
{(BAU)—(Goal)} / (BAU) ( 2577

D BAU emissions in 2020 in Table 2 was recalculated in June
2015. The recalculated 2020 BAU emissions is 16.4 MtCO,-eq
higher than the 2020 BAU emissions in Table 1.

? The number in ( ), 25.7%, is the percentage of domestic
reduction out of total reduction, 37%.
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9k = Tﬂﬁoﬂ/ﬂ 2AVIAE AT 2E WAISKL Qi &
929] AL 20307k 1990 vETF ] 50%S =3t
th= INDCE Al&E3FtHClimate Action Tracker, 2016). 1
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5] EHH] ;H;z].z%_oi ,Q_Al7]./\_4] uﬂiako] 71—/\0}1— "/\ﬂi I
wrEt f2jueke] 20149 wE=R2 OECD =7} & viE
9] °F 426%2 OECD=7}e] wl&eF = 5912 7|23t &
oJgt 2 20103} vl sl Euf, -2uhete] viEE 653.1
MtCOxeq= OECD =7} & 69]0| aljdall o, 20140 5
= Stk ol vhdol WA|Ze] 7L, 2010 i
ko] 701.4 MtCOx»-eq= 625901}, 2014 0] = Hli&eke 635.2
MtCOreqE ZAAA £971 69]E WolHtHTable 3).
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7} vE=Fo] 0.197 CO-eq/GDP(in US dollars)Z 20307}
2] 30% Z;]‘éil 0.138 COx-eq/GDP(in US dollars)S ¥ =
sit}. o] 72, aF5 GDPS] =712 welshd 203012] NDC
HiEE 1772 MtCOreq= o[t Z1eut 2o
A 2A7ES wiEE o5 S u, 20309 o= vl
S 152.7 MtCOreqo]l £ 2102 g, o]2f3h
gof|A] & uf, A|e] NDC= A MAAR] 753} o3-S 9
Rk ApEHAo] 1L =A%l el o® FIEER] oal Qlrk U
& =7PEE AlEE NDCE B7ishe 7|9-8552|(Climate
Action Tracker; CAT)= Zd|2] NDCE A MAAQl 7|5
3} &S 913 Wote 2 Inadequate(F-2ghslchal B7lska)

(

Jl'ﬂ

htto: //www.ekscc.re.kr



318

olats] - 84

2]

Table 3. Greenhouse gas emissions of OECD member countries (2010~2014) (OECD, 2015)

2010 2011 2012 2013 2014
Emissions Emissions
[MtCOx-eq] Emissions Emissions Percente.\ge. out of Ranking (2010~2014)
total emissions (%)
Australia 5339 534.1 5374 526.9 5224 3.20 7 2,654.7
Canada 706.4 709.8 718.3 731.4 7324 4.49 4 3,598.4
Chile" 91.6 93.5 95.4 97.4 99.5 0.61 9 4774
EU 5,057.0 49066 4,882.1  42802.5 4,641.3 28.45 2 24,289.4
Iceland 4.7 45 4.6 4.5 4.6 0.03 14 22.9
Israel” 76.9 78.2 84.2 78.4 79.1 0.49 11 396.7
Japan 1,3049  1,3546  1,390.3  1,407.9 1,363.9 8.36 3 6,821.6
Mexico® 701.4 678.5 655.7 632.9 635.2 3.89 6 3,303.7
New Zealand 78.9 78.9 80.9 80.3 81.1 0.50 10 400.2
Norway 553 543 53.8 53.6 53.2 0.33 12 270.1
Republic of Korea 653.1 680.6 684.3 694.5 7124 4.37 5 3,425.0
Switzerland 54.4 50.3 51.6 52.5 48.6 0.30 13 257.4
Turkey 3953 415.9 447.5 438.8 467.6 2.87 8 2,165.0
United States of America 6,985.5 68654  6,643.0 6,800.0 6,870.5 42.12 1 34,164.3
Total 16,699.1 16,505.1 16,329.2 16,401.6  16,311.7 100.00 NA 82,246.7
Y Emissions in Chile in 2011~2013 are calculated based on emissions in 2010 and those in 2014.
? Emissions in Israel in 2014 are calculated based on emissions in 2005~2013.
) Emissions in Mexico in 2011~2012are calculated based on emissions in 2010 and those in 2013.
Table 4. 2030 BAU emissions and NDC of OECD member countries (OECD, 2016)
Emissions BAU in 2030 Goal in 2030 Reduction rate [%] Ranking
[MtCO,-eq] (forecasted) (NDC) {(BAU)—(Goal)} / (BAU) (Reduction rate)
Australia 477.8 427.0 —10.6 10
Canada 749.6 523.6 —30.1 5
Chile 152.7 177.2 16.0 14
EU 3,288.0 3,174.8 —34 12
Iceland 18.0 9.1 —49.6 2
Israel 92.5 84.9 —8.2 11
Japan 1,315.6 993.7 —245 6
Mexico 663.4 517.0 —22.1 7
New Zealand 65.2 32.8 —49.7 1
Norway 25.1 24.9 -0.8 13
Republic of Korea 850.6 535.9 —37.0 4
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Table 4. Continued
Emissions BAU in 2030 Goal in 2030 Reduction Rate [%)] Ranking
[MtCO,-eq] (forecasted) (NDC) {(BAU)—(Goal)} / (BAU)  (Reduction Rate)
Switzerland 422 26.2 -379 3
Turkey 765.9 605.1 —21.0 8
United States of America 5,279.9 4,425.7 —16.2 9

QItKClimate Action Tracker, 2016).
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Fig. 1. Total greenhouse gas emissions of OECD mem-
ber countries from 1990 to 2014 in MtCO»-eq
(OECD, 2016).
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Table 5. Total greenhouse gas emissions of OECD member countries from 2015 to 2030 (OECD, 2016)

Total emissions from 2015 to 2030

Reduction

Emissions Reduction rate [%] Ranking
[MtCO»-eq] BAU NDC (BAU)—(NDC) {(BAU)—(NDC)} / (BAU) (Reduction rate)
Australia 7,993.1 7,567.4 —425.8 -53 11
Canada 12,398.2 10,482.0 —1,916.3 —155 6
Chile 1,164.7 1,893.7 728.9 62.6 14
EU 59,858.7 59,258.7 —599.9 -1.0 12
Iceland 276.4 200.7 =757 —274 2
Israel 1,375.2 1,608.8 233.6 17.0 5
Japan 20,950.4 18,214.4 —2,736.0 —13.1 7
Mexico 10,631.7 9,390.5 —1,2412 —11.7 8
New Zealand 977.9 704.3 —273.5 —28.0 1
Norway 421.0 419.2 -1.8 -04 13
Republic of Korea 13,646.9 10,583.7 —3,063.1 -224 3
Switzerland 715.2 580.3 —1349 —189 4
Turkey 9,270.0 8,200.9 —1,069.1 —11.5 9
United States of America 90,528.8 82,503.7 —8,025.1 —8.9 10
Total 243,855.0 223,199.1 - -

Z o7 ol HTable 6).

Sk 2014dof SA7EA FFET} 0393 tCOs-eq/
GDP(US dollar)& OECD =7}9] H4-2 2kt A3loh= ==
olth. NDC E#Z 94A] 2030(BAU thH] 37% 7H=E)oll=
0.199 tCO»-eq/GDP(US dollar)7} =], o] E3F OECD Bt
0.132 tCO,-eq/GDP(US dollar) 2t} 2 S=ZFo|tH(Table 6).
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4= Qlek. g2 ARG ATL(CEBR)o| W=, FHro) =
U Z2AARS 20154 12 43 1009920l 2030 3% 53
3209 de|R F7lste] AR S7HE0] 6.5%= oI&3kict
(CEBR, 2017). ¥F#o], n]<t % H(USDA)= 20308 GDPE
12 9000 2|2 of|5353ict o]ef o] GDP ol&7ke 7]
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Table 6. Greenhouse gas (GHG) intensity of OECD member countries [tCO,-eq/GDP (US dollars)] (OECD, 2016)

GHG intensity [tCO,-eq/GDP] 2010 2011 2012 2013 2014 2025" 2030?
Australia 0.598 0.557 0.556 0.492 0.483 0.263 0.193

Canada 0.557 0.544 0.516 0.451 0.503 0.248 0.174

Chile 0.135 0.129 0.131 0.140 0.145 0.156 0.138

EU 0.281 0.261 0.256 0.244 0.234 0.127 0.096

Iceland 1.351 1.297 1.271 1.186 1.143 0.541 0.363

Israel 0.347 0.327 0.331 0.290 0.285 0.177 0.142

Japan 0.286 0.293 0.289 0.288 0.280 0.185 0.151

Mexico 0.432 0.381 0.349 0.332 0.306 0.133 0.090

New Zealand 0.366 0.354 0.378 0.337 0.335 0.137 0.087
Norway 0.102 0.087 0.085 0.080 0.082 0.043 0.031
Republic of Korea 0.397 0.404 0.393 0.392 0.392 0.246 0.199
Switzerland 0.131 0.113 0.108 0.105 0.097 0.036 0.022
Turkey 0.297 0.279 0.286 0.261 0.259 0.036 0.022

United States of America 0.416 0.394 0.365 0.362 0.352 0.191 0.142
Average 0.407 0.387 0.379 0.354 0.349 0.180 0.132

D2 GHG intensity in 2025 and in 2030 is calculated based on NDC.
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Table 7. Average GDP increase rate in each period
(OECD, 2016)

Average GDP increase rate (%)

2012~2014 2010~2014 2005~2014

Australia 5.37 3.98 4.97
Canada 433 4.01 4.01
Chile 2.81 6.09 7.68

EU 2.81 2.83 3.59

Iceland 5.61 4.06 3.51
Israel 4.57 5.87 492
Japan 1.07 1.86 2.18
Mexico 4.58 5.84 6.30

New Zealand 7.85 5.67 5.17
Norway 1.41 4.09 5.46
Republic of Korea 2.26 2.86 433
Switzerland 3.48 5.17 5.86
Turkey 431 6.52 8.18
United States of 377 3.8 3.55

America

o[ots] -
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20301 OECD =7}9] NDC 23 @44 A] 20301 ojAf 91t
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A Uehtom, 2947} 2.68 tCO-eq/Capita® 714 WA Lt
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Aglgick Lauake] A9, 201430l = 13.14 tCO,-eq/Capita
2 OCED =7}e] B3 4302 JeRgoLr}, 20308 (BAU o
H] 37%71%)0l= 12.18 tCO,-eq/Capita®. 2 OECD Bt 9.05
tCOreqlith 32.9% w2 F=F0 &2 BAE]

£ Ao A= 20050014 20149, F 1097HS] AB+F <
TS7HES o83t 20154 o]%F9] AFE d=3kt 1
2 mj2ie] 1ol YIRS ml|= Al thFsh, 1A 10
W7ke] HatA ]l 157 R nlEol| FUsHAl A-8E]R] ¢k
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Table 8. Carbon intensity of OECD member countries [tCO,-eq/TOE] (OECD, 2016)

Carbon intensity [tCO,-eq/TOE] 2010 2011 2012 2013 2014 2025Y 2030%
Australia 437 424 430 422 4.20 3.50 3.22

Canada 2.88 2.87 2.83 2.59 2.88 2.63 2.53

Chile 1.36 1.32 1.26 1.27 1.44 1.62 1.72

EU 2.74 2.75 2.76 2.75 275 2.65 2.60

Iceland 3.07 2.83 291 2.79 2.81 1.46 1.09

Israel 3.30 3.36 3.46 3.38 3.48 323 3.12

Japan 2.48 2.79 2.92 2.96 2.95 3.56 3.88

Mexico 4.29 3.93 3.62 3.47 3.55 3.56 3.88

New Zealand 2.71 2.78 2.86 2.86 2.76 2.52 2.41
Norway 0.87 0.97 0.94 0.84 0.97 0.82 0.77
Republic of Korea 2.40 242 241 2.45 2.47 2.56 2.60
Switzerland 2.00 1.92 1.94 1.90 1.91 1.83 1.80
Turkey 3.27 3.23 3.36 3.26 3.36 3.30 3.27

United States of America 2.81 2.79 2.74 2.77 2.76 2.61 2.54

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



OECD =7t2| 24I7tA ZEZCHNDC)Q| Hlw EME 86t 22Uzt 2A7tA ZE 58 Fot 323
Table 8. Continued
Carbon intensity [tCO,-eq/TOE] 2010 2011 2012 2013 2014 2025Y 2030%
Average 2.75 2.73 2.74 2.68 2.73 2.56 2.53

D2 Carbon intensity in 2025 and in 2030 is calculated based on NDC.

Table 9. Annual increase of primary energy supply of
OECD member countries (OECD, 2016)

Annual increase of primary energy supply (%)

2012~2014 2010~2014 2005~2014

Australia —0.60 —0.47 1.06
Canada 2.10 1.39 0.36
Chile —1.50 4.01 2.75

EU —2.47 —241 —1.32
Iceland 1.93 2.06 6.70
Israel -3.29 —0.53 1.68
Japan —1.08 —2.98 —1.64
Mexico -0.98 1.84 1.18
New Zealand 3.45 2.84 1.72
Norway —1.51 —4.04 0.82
Republic of Korea 0.93 1.79 2.57
Switzerland —1.08 —1.10 —0.40
Turkey 1.39 3.32 4.18
United States of 136 0.01 040

America

WollA] 2014 9] B0l o1 7=71-83} 20106 o) 4] 2014
o] WAl QEhg, 1E|al 201204 2014H ] Ht
el Q5 7R&o] A7k U= Ae & 4 Qti(Table 11).
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H o]49] Z7180f H|a YTHKOSTAT, 2017). o]&g @2}
= SYUHE Zetste] ohE =7k QIS Y&k
oflfe FUsHA TSIt wEbA, Aute] FeeE #o
7] A SeuEre] B, A AE wEtek sHA
gF, 2 Aol B4R s =7 QIS g Z*}okh
tlof] A7} lo] & Atollxs Pk HH o= A <l
£ d5sielt
5. Eo| W #=
2015 12 &2 mpejollA ZH|E A 212 7] Sky
OF GAl F3]o A= 7] FHS sl A AAZE 53¢
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Table 10. Greenhouse gas emissions per capita of OECD member countries [tCO,-eq/Capita)] (OECD, 2016)

GHG/capita [tCO,-eq/Capita] 2010 2011 2012 2013 2014 2025V 2030?
Australia 25.26 24.32 23.95 23.04 22.35 16.26 13.98

Canada 22.30 22.60 21.76 19.96 22.63 1529 12.42

Chile 2.44 2.56 2.67 2.78 2.90 6.88 8.37

EU 9.37 9.04 8.98 8.81 8.47 6.88 6.11

Iceland 52.16 51.31 51.19 50.67 50.29 30.74 23.16

Israel 10.03 10.01 10.61 9.69 9.61 8.23 7.66

Japan 9.65 10.06 10.33 10.55 10.23 8.60 7.85

Mexico 6.55 6.23 5.92 5.62 5.56 3.99 3.40

New Zealand 11.42 11.58 12.46 12.44 12.57 8.40 6.57
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Table 10. Continued

GHG/capita [tCO,-eq/Capita] 2010 2011 2012 2013 2014 2025V 2030?
Norway 6.01 5.44 5.54 5.36 5.40 443 4.05
Republic of Korea 12.11 12.64 12.67 12.83 13.14 12.49 12.18
Switzerland 6.68 6.14 6.21 6.23 5.79 3.55 2.68
Turkey 4.76 4.94 5.28 5.00 5.30 6.13 6.40
United States of America 20.10 19.58 18.76 19.09 19.16 13.93 11.81
Average 14.20 14.03 14.02 13.72 13.81 10.41 9.05

D2 Greenhouse gas emissions per capita in 2025 and in 2030 is calculated based on NDC.

Table 11. Population growth rate of OECD member coun-
tries in each period (OECD, 2016)

Population growth rate (%)

2012~2014 2010~2014 2005~2014

Australia 1.66 1.62 1.66

Canada 0.94 1.02 1.07

Chile 1.07 1.09 1.08

EU 0.21 0.22 0.29

Iceland 1.03 0.73 1.13

Israel 1.88 1.87 1.89

Japan —0.10 —0.16 —0.03

Mexico 1.13 1.17 1.51

New Zealand 1.15 0.90 0.99

Norway 1.17 1.24 1.13

Republic of Korea 0.42 0.51 0.49

Switzerland 1.43 1.25 1.08

Turkey 1.14 1.26 1.30

Unitz(inifctzs °oF o5 0.76 0.86
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Table 12. Greenhouse gas emission reduction rate of OECD member countries
Reduction rate in 2030 [%] Reduction rate of total emissions between 2015 and 2030 [%]
{BAU(2030)—NDC(2030)} / BAU(2030) {BAU(2015~2030)—NDC(2015~2030)}/ BAU(2015~2030)
New Zealand —49.64 New Zealand —28.0
Iceland —49.58 Iceland —274
Switzerland —379 Republic of Korea —224
Republic of Korea —37.0 Switzerland —18.9
Canada —30.2 Canada —15.5
Japan —24.5 Japan —13.1
Mexico —22.1 Mexico —-11.7
Turkey —21.0 Turkey —11.5
United States of America —18.2 United States of America -89
Australia —10.6 Australia -53
Israel —82 EU -1.0
EU —-34 Norway -0.4
Norway —-1.0 Israel 17.0
Chile 85.2 Chile 62.6

Table 13. GHG emissions per capita, GHG intensity and carbon intensity of OECD member countries in 2030
based on NDC

GHG emissions per capita GHG intensity Carbon intensity
[tCO,-eq/Capita] [tCO,-eq/GDP(in US dollars)] [tCO,-¢q/TOE]
Switzerland 2.68 Switzerland 0.022 Norway 0.77
Mexico 3.40 Turkey 0.022 Iceland 1.09
Norway 4.05 Norway 0.031 Chile 1.72
EU 6.08 New Zealand 0.087 Switzerland 1.80
New Zealand 6.30 Mexico 0.090 New Zealand 2.41
Turkey 6.40 EU 0.096 Canada 2.53
Israel 7.66 Chile 0.138 United States of America 2.54
Japan 7.85 Israel 0.142 EU 2.60
Chile 8.37 United States of America 0.142 Republic of Korea 2.60
United States of America 11.81 Japan 0.151 Israel 3.12
Republic of Korea 12.18 Canada 0.174 Australia 3.22
Canada 12.42 Australia 0.193 Turkey 3.27
Australia 13.98 Republic of Korea 0.199 Mexico 3.88
Iceland 23.16 Iceland 0.363 Japan 3.88
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