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Analysis of the contribution rate of the Korea

on global warming

Seung-Hwan Oh

Interdisciplinary Program-of Earth Environmental Engineering,
The Graduste chool
Pukyong National University

Abstract

Nowadays, global warming is—one of the big issues because it
adversely effects on our society and environment. It is known that the
global warming was caused of surplus greenhouse emission originated
from the human activities related to economic development such as
fossil fuel consumption. For the stabilization of global warming, the
UNFCCC calls for 189 member country to reduce the greenhouse
emission in its nation and being negotiate to bind its reduction target.

There is a principle which is share the burden of GHG emission
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reduction as a "common but different responsibility". Even the global
warming is common problem, the developed countries have a historical
responsibilities causing the current global warming with emitting huge
amount of GHG emission for last a few hundred years

But the developed country insist on participating some developing
countries including Korea, Mexico, China, India for binding the GHG
emission reduction target. In the situation, this research is focused on
how much the Korea has a responsibility on the global warming. There
are 3 kind of methodologies to define the responsibility; First, how
much the country has historically emitted the GHGs for last hundreds
years, Second how much the country has contribute ‘to the GHG
concentration of the atmosphere, and Third how much the country has
influenced on increasing the surface temperature. The historical GHG
emission of energy sector from the countries will be collected to
analysis of the contribution rate per country in this research. During the
research, the Korea’s' contribution rate on the .global warming will be

defined in each methodology:

Keyword : greenhouse gas, global warming, historical responsibility,

reduction target, UNFCCC
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Table 1. Global carbon budget(IPCC FAR, 2007)

Flux(GtC/year) 1980s 1990s 2000-2005

Global CO; Emission 3.3£0.1 3.2+0.1 41+0.1
Emission from fossil fuel 5.5+0.3 6.4+0.4 7.2+0.3

Net Flux bet.'ocean and atmosphere -1.8+0.8 -2.2+0.4 -2.2£0.5
Net Flux bet. land and atmosphere 0.3£0.9 -1.0+0.6 -0.9£0.6
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Figure 4. Global Warming Potential GWP) weighted global greenhouse
gas emissions 1970-2004(IPCC FAR, 2007)
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Table 2. Aggregate emissions and removals of CO, CHy and NxO in
CO; equivalent(UNFCCC Doc.FCCC/SBI/2005/18/Add.2, 2005)

Party Energy Industrial Agriculture Waste

Total Gg % Gg % Gg % Gg %
NON-Annex I
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wetA], A 7)1EHEFE T ZA G A AE [PCCAA AAS th7]ZF9
2472 TR st dS AU LE V2R Al 247t
F e tg =07t APF FolH, ofe] wvt 2FE oldstH
3t 2F W /N HrtEso] FF Fdtelor st AEEl

ste] A E of g o] tH(UNFCCC AWG-LCA&KP, 2009)
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Table 3. Characteristics of post-TAR stabilization scenarios(IPCC Fourth
Assesment Report, 2007)

. CO, CO; Global mean temperature . Change in global
Radiative . ; . Peaking .. .
Cate forcin concent | concentr | increase above preindustrial car for CO; emissions in
gory W /m(zg) ration ation at equilibrium, using “best y o 2050(% of 2000
(ppm) (ppm) | estimate” climate sensitivity (C) : emissions)
I 25-3.0 | 350-400 | 445-490 2.0-24 2000-2015 -85 to -50
II 3.0-3.5 | 400-440 | 490-535 24-28 2000-2020 -60 to -30
III 3.5-4.0 | 440-485 | 535-590 2832 2010-2030 -30 to +5
v 4.0-5.0 | 485-570 | 590-710 3.2-4.0 2020-2060 +10 to +60
v 5.0-6.0 | 570-660 | 710-855 4.0-49 2050-2080 +25 to +85
VI 6.0-75 | 660-790 | 855-1130 4.9-6.1 2060-2090 +90 to +140

=
St 537149 veel B71F 47t FE o

12

>
=
)
r O
N
£
o2l
ol
Lo
2

Table 4. Mid-Long emission reduction term target(IPCC Fourth
Assesment Report, 2007)

Concent Reduction Target
ration Party
(CO») by 2020 by 2050
4500pm Annex1 -25% ~ -40% -80% ~ -95%
PP non-Annex1 | Substantial deviation from baseline | Substantial deviation from baseline
Annex1 -10% ~ -30% -40% ~ -90%
550ppm T : - -
non-Annex1 | Deviation from baseline Deviation from baseline
650ppm Annex1 0% ~ -25% -30% ~ -80%
PP non-Annex1 | Baseline Deviation from baseline
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3.2 Pacific Ecologist®] <733} =<t

Figure 6 Pacific Ecologistoll A 2007 A%l AA$ AFEEZA] 21001 7}+A]
AT 719 247t~ 5 450ppm FFE et 23 74 =7 2 UL
adFsol WSty & 27 wied 2 5 e e T =
AAskal Ak & 247k H

= 7]
TEEE 18009 =FE A B 2AVES vies aEste] vHE vEeds

=
=g g AjuEoltt. & geke A9 HIw A FHA wjE ol
ot FAS w2 FHA (equity)S BFE3E A= HriEw FA) <
I: |

Fofoll A Aol v FZHsta] Q= Aoz AdE.

CO2 Emission :
Gigatonnes Carbon per year
8677 - ery Rest of World l
(gross) INDIA
former USSR CHlNAj |
ol OECD Iesls}éJASA 1 | Source: GCl 2004
i > Text modified: Pacific Ecologist 2007
_,_j.;;’—v s \:‘_: ~
1800 1900 2000 2030 2100 2200
Year

Figure 6. Scenario on global warming stabilization(Pacific Ecologist,

summer 2007)
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M. #2yte] 7dx 4

B oATE 37 27449 Fo A B Sahel Ayl gosgon,
A WAL BRATEA A AT A7eddsel Uid ol£ Aelgc.

Qrh. ohe e, ol4e BRAA -o]E8H AP L £ AAES Ed @)

orortt. 1t 7]3';%.&}33%(UNFCCC) of AEH 4 =7FEY BEuA %
= -9 A9 A= AFT|He A ERE S g ol wUolA Va4
7t e ARE EWE 4 2 AF7b o] FolHth w3, vt
AALA AQls EAske Ao e #A 2501 digh At5e] dAF AR
A2 wEIHANA e AE CO, CH, N:O, HECs, PFCs, SFeot 2
67 47k ZA ] thete] A o] o] FolRAA] KL, AA ATt
7 B ¥ PAH gy gZr 7 Bel siEHal A= CO;
EFAHAR A E FHCE AS ARY FEIL e #A 4099 ARE

gt FFZHQ B o] o]Fo .
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2. 34 A%
21 AA 8%
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Figure 7. The status of GDP in Korea(1971-2007)
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AH&-oll t$t IEA(International Energy Agency, 2009) A5 & &8st
ob&#], IEAY] HIEI Sl 14075 & #oF 247t wWiE
Hla E48t3em I A3}E Figure 89 YER AT
vete] BAdd T8l @ AR AME FUH wE CO,
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Figure 8. Comparison of the national GHG emission and the % of the
global emission(1971-2007, Modified from IEA, 2009)
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3. 719 4 W3 dAE HEHHY

31 AAFH +3 WEF FH89H

O£ mAAN FHE uhsh go] AR ATeUsE F2 AH

gFol oste MEF FHE 2AVFEA VIRIZE Aow AHHIL T
s

—

IPCC TAR&FAR, 2001,2007). @e}A], 7t 7pE AF2dstol] tist 7)o

wAE fEiA s AF2dst 49l A1FRI A ETE AlZIQ) 17008 SRHRH
AR 2t S7PE 247k wiERS Ao E AMYste Ao Fastth
aHy dHAHOFE olE 93 712 AmzL EAHA o HEE WRI(World
Resource Institute)ol| Al AFstal A= 7k 7k w4 Hl&HF A8E 7%

Az s

Table 5. The status. of data collection to evaluate the cumulated
CO,(WRI's "GHG Source & Method", 2009)

Database Geographic Coverage Accuracy
p— -
CDIAC Almost all countries (1751-2005) "
o o
IEA 134 countries (1971-2005) -
* *
UNFece Annex1 countries 1990-2006 o

) =% = high, * = low

Table 5= WRIS F2 & Ao tigh 7= A& AY # =

249 Gl gt BAF Rolk MEF YL AP FFE Azt
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Table 6. The status of cumulated CO, emission of the Korea(Modified

from WRI, 2009)

Total CO2 emission(thousand ton)
Data Source Year
United Korea ROK DPRK
1942 5119
1943 4,961
1944 5,241
CDIAC 1945 - 1 18
1946 - 133 20
1947 - 245 20
1948 - 456 383
DPRK : 1909-1970(CDIAC), 1971-2005(IEA)
Based on Wri_estimates prior to 1945(United Korea)
WRI-CAIT
ROK : 1909-1970(CDIAC), 1971-2005(IEA)
Based on Wri estimates prior to 1945(United Korea)

o

webA, Feuete] AFREs 7R E4S 95t B Aol g
=79 734 CO, HlEFS WRIS A85 &3, f2uete] CO,
Hj AA Sl A LHlE AAPE YA S AE A A S AT T R
Al=Hl, 2009)0ll ZAst e JiEE CO, MiEAITE A8 AA w=E

o st Agsth ort HE7Ike AquA SAZE FET 1968

&

flo

>y

FE 2005971419 Azt HlEFS FHOZ HEIGon, ol =3
W EFe 289 SAZ WRIGIAE HE3l3l 9= CDIACY AEE Q&
skt

g, AR AREC WE CO, W& &5 % (Activity Data)ell 714k
sto] 24 v E A5 (Emission Factor)S A& zA &S AAE

ATHIPCC guideline, 2006). & “GHG Emission = EF x Activity"®] 32&
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st 2AVEE HlEES AT & A wEbd 2 Aol A 1901-2005
A7x e A EF] A9, EFe IPCCY 7|E 3k (default) s FF5=E

o] EAH7L =AW, ok, HA 7dxe HiE
A Bl BAS 98k 1968-2005A7H A= EFS ol U A ¥ 2] 5 H(2009) °fl A
Arst= 24 A yue S7tLRASE HEEAoH, 8FEs
A = EASE FAAF A FAAE F A AR ALY 282
F e A5 19689E(F7MNIATAFTEYRAI2E, http://www.kesis.net)
Aol wet F STAAEE AL&st] FE&3t] 1968 A= H-E 2007'd7HA] 9]
Sl A AME Eobo] #7h 247k HlEFS s

o] &2 Al 7Zldxe] EH& A% AA & H a7 AguiEATE

Agsle AHE Hed Addes =g FAHEAS 918k Figure 97
2ol 7} AQUYAFE 247IE HiEF A

S} o} [EA A Zel W& mE=F 4H4
A3E v 1(1990~2005) 215t HA T =

A Wl AXPER 12~4% HA AFHASY T WS FA
(pattern)E Hol® Z7IEALLY A& FeE Am FEAAN d#HA
A7t e A2 ZAEHAG. AAY Ay Fu FAE AUAY
F=Y TF 12 dUR| &8 FHFAUA aHld me} ta FA Y A7)
Ll At

AANE 12 A &H BAS 243 uid

=
He
1%
iy
i)

El

=7F WS E A Al E HFAUA LnlE AEste Zlo] AR A=
ZAE ATE $HE [EA9] wl&3F A Adele] Bl e IEA A3 we}
YA O E IPCC WiEAIFE AE&EFo2A W& A 2347 39 2
Axt 2 =71 wiEEALke] BAA dBAES 2= Bk ofed EE=
AgodME AA FldlA 2HIEE U] d3 [EA7]IE 9t Buxe
MRS el tha Zpo|7} = ASE petH TR A B A A7+, 2009).
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Figure 9. The comparison of GHG emission in“.energy sector(This

research vs. National inventory vs. IEA guideline)
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Table 7. The GHG emission in energy sector of Korea
(unit : thousand TOE, Million CO; ton)

vear | Fo0¢ | coz | SON co2 ol co2 LPG | CO2 | LNG | CO2 | Others | CO2 | Total
7901

- 352,900
1967

1968 | 5,338 | 21,530 | 69 268 | 5,088 | 15,615 | 19 50 4,674 |18,149| 55,612
1969 | 5,384 | 21,715| 61 237 | 6,822 | 20,937 | 37 97 4,355 |16,910| 59,896
1970 | 5,777 | 23,301 | 53 206 | 8,668 | 26,602 45 | 118 4,251 |16,507| 66,733
1971 | 5,835 | 23,535| 37 144 | 9,895 | 30,368 | 60 157 4,107 |15,947| 70,150
1972 ] 6,010 | 24,240 | 22 85 | 10,270 | 31,519 | 68 178 3,000 |15,493| 71,515
1973 | 7,135 | 28,778| 428 | 1,662 |12,250| 37,623 | 98 | 256 3,672 |14,258| 82,577
1974 | 7,211 | 29,084 | 554 | 2,151 |12,619| 38,728 | 131 | 342 3,525 |13,688| 83,993
1975| 7,556 | 30,476 | 519 | 2,015 |14,036| 43,076 | 172 | 450 3,420 |13,280| 89,207
1976 | 7,820 | 31,541 | 1,047 | 4,066 |15952| 48,957 | 163 | 426 3,175 |12,329] 97,318
1977 | 8,252 | 33,283 | 1,386 | 5,382 | 18,001 | 58,007 | 172 | 450 3,117 |12,103| 109,225
1978 | 8,462 | 34,130 | 1,432 | 5,560 | 21,548 | 66,131 | 239 | 625 3,038 |11,797| 118,243
1979 | 8,973 | 36,191 | 2,870 11,144 | 24,112| 74,000 | 339 | 886 2,892 |11,230| 133,451
1980 | 9,878 | 39,841 | 3,821 | 12,805 | 23,362 | 71,698 | 458 | 1,197 2,517 | 9,774 | 135,406
1981 | 10,338 | 41,696 | /4,906 | 19,052 | 23,110 70,925 | 511 | 1,336 2,492 | 9,676 | 142,685
1982 | 9,839 | 39,682 | 5612 | 21,791 | 22,649 | 69,509 | 750 |.1,960 2,417 | 9,386 | 142,328
1983 | 10,133 | 40,871 | 6,358 | 24,687 | 23,250 | 71,355 | 1,032 | 2,697 2,378 | 9,233 | 148,844
1984 | 11,455 | 46,203 | 8,412 | 32,663 | 22,663 | 69,553 | 1,262 | 3,300 2,492 | 9,676 | 161,394
1985 | 12,322 | 49,699 | 9,700 | 37,665 | 21,836 67,015 | 1,467 | 3,835 2,031 | 7,888 | 166,102
1986 | 13,239 | 53,395 | 10,002 | 39,185 | 22,408 | 68,770 | 1,799 | 4,702 | 71 165 | 1,480 || 5,748 | 171,966

1987 | 12,935 | 62,170 | 10,704 | 41,564 | 22,958 | 70,459 | 2,161 | 5,650 | 2,104 | 4,914 | 1,819 | 5,120 | 179,877
1988 | 12,441 | 50,180 | 12,721 | 49,396 | 27,869 | 85,5628 | 2,629 | 6,873 | 2,718 | 6,849 | 1,164 | 4,519 | 202,844
1989 | 10,984 | 44,301, | 13,509 | 52,455 | 32,607 | 99,762 | 8,066 | 8,016 | 2,630 |.6,144 | 1,083 | 4,010 | 214,688
1990 | 9,947 | 40,120 | 14,438 | 56,064 | 39,653 | 121,694 | 3,601 9,415 | 3,023 | 7,061 797 3,093 | 237,448
1991 | 8,144 | 32,845| 16,891 | 63,647 | 45,773 | 140,479 | 4,339 | 11,343 3,503 | 8,181 617 2,397 | 258,892
1992 | 6,315 | 25,469 | 17,303 |.. 67,188. | 52,311 160,642 | 5,441 | 14,224 4,581 10,700 723 2,805 | 280,930
1993 | 5,058 | 20,400 | 20,824 | 80,861 | 57,1839, 175,361 | 5,990 | 16,660 | 5,728 | 13,367 742 2,881 | 308,531
1994 | 3,507 | 14,144 | 23,173 | 89,982 | 62,680 192,366 | 6,398 | 16:727 | 7,618 | 17,794 906 3,617 | 334,530
1995 | 2,953 | 11,910 | 25,139 | 97,614 | 68,949 | 211,603 | 6,675 | 17,450 | 9,213 | 21,519 | 1,061 | 4,080 | 364,175
1996 | 2,561 | 10,330 | 29,639 | 115,087 | 73,264 | 224,848 | 6,874 | 17,971 | 12,172 | 28,429 | 1,161 4,507 | 401,171
1997 | 1,989 | 8,023 | 32,810 | 127,401 | 74,144 | 227,547 | 7,201 | 18,826 | 14,792 | 34,560 | 1,344 | 5,219 | 421,566
1998 | 2,207 | 8,901 | 33,832 | 131,371 | 63,952 | 165,578 | 6,877 | 17,979 | 13,838 | 32,321 | 1,526 | 5,924 | 362,074
1999 | 2,425 | 9,779 | 85,731 | 138,742 | 569,007 | 181,091 | 7,808 | 20,413 | 16,849 | 39,365 | 1,806 | 7,013 | 396,393
2000 | 3,094 | 12,480 | 39,817 | 154,609 | 59,743 | 183,350 | 8,644 | 22,599 | 18,924 | 44,199 | 2,130 | 8,270 | 425,507
2001 | 3,678 | 14,835 | 42,033 | 163,214 | 59,049 | 181,220 | 8,676 | 22,682 | 20,787 | 48,562 | 2,456 | 9,536 | 440,038
2002 | 4,041 | 16,299 | 45,054 | 174,946 | 58,602 | 179,848 | 9,398 | 24,569 | 23,099 | 563,950 | 2,925 |11,359| 460,972
2003 | 4,560 | 18,392 | 46,556 | 180,777 | 57,605 | 176,790 | 9,141 | 23,896 | 24,194 | 56,508 | 3,241 |12,584| 468,948
2004 | 4,302 | 17,351 | 48,826 | 189,590 | 54,100 | 166,034 | 9,153 | 23,930 | 28,351 | 66,219 | 3,977 |15,442| 478,566
2005 | 4,768 | 19,232 | 50,020 | 194,228 | 53,416 | 163,934 | 9,484 | 24,794 | 30,355 | 70,899 | 3,961 |15,380| 488,467
2006 | 5,208 | 21,006 | 51,479 | 199,892 | 51,800 | 158,973 | 9,689 | 25,330 | 32,004 | 74,752 | 4,358 |16,923| 496,876
2007 | 5,214 | 21,028 | 65,724 | 216,376 | 51,325 | 157,515 | 10,085 | 26,365 | 34,663 | 80,961 | 4,856 |18,857| 521,101

) The data for energy consumption are from the web-site(http://www kesis.net, =7}
YA E A BAI2=H, 2009)
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33 7= B4 FHE7|7

Table 8. The comparison of cumulated CO; emission among the
countries(Modified from the WRI, 2009)

Country 1971 1950 1900 1850 |1971/1850|1950/1850|1900/1850
USA 175,561 239,979 317,769 328,264 53.5% 73.1% 96.8%
European Union (27) | 145,431 202,519 | 273,887 | 301,940 48.2% 67.1% 90.7%
China 82,753 91,157 92,950 92,950 89.0% 98.1% 100.0%
Russian Federation 65,032 83,963 89,846 90,327 72.0% 93.0% 99.5%
Japan 36,167 42,742 42,742 42,742 84.6% 100.0% 100.0%
Germany 33,678 50,476 72,881 79,033 42.6% 63.9% 92.2%
India 21,150 23,772 25,882 26,008 81.3% 91.4% 99.5%
United Kingdom 19,884 31,906 54,614 67,777 29.3% 47.1% 80.6%
Ukraine 16,913 22,229 23,881 24,016 70.4% 92.6% 99.4%
Canada 15,725 20,209 24,280 24,562 64.0% 82.3% 98.9%
France 14,387 20,547 28,642 32,032 44.9% 64.1% 89.4%
Italy 13,949 16,759 18,151 18,409 75.8% 91.0% 98.6%
Poland 12,730 16,936 21,055 22,330 57.0% 75.8% 94.3%
Mexico 9,668 10,847 11,314 11,320 85:4% 95.8% 99.9%
Australia 8,883 10,812 12,156 12,251 72.5% 88.3% 99.2%
South Africa 8,803 10,951 12,412 12,444 70.7% 88.0% 99.7%
Korea (South) 8,769 9,139 9,254 9,254 94.8% 98.8% 100.0%

Table 8|4 Wtednkel o] WRICAM A5 3}
=9 syt A CO, MiEFol= Wt
o UEt CO, MEo] e oujsty] KU WEg A o
FAAES E7E 2o R sqH, das AL Be CO, il
Zrl=0 2 7zre] WUl 5% olulz SEuele] ATevs sdw

B71E 19004 ol A7 Sjg BaAol vsA
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34 £4 &% D& Bot @ gy 2

WEGA e ofgt 24V A FEoks A oA A&H|, HEH, EWE
A Z HIUIE S/ EokE FEHE, 247l CO, CHy, NO,
PFCs, HFCs, SFs 67} 7I22 U< Et Table 92 A7 A& 247t~
v E @& A A Eokrt A ske BlsS Ak Aot A=t I
oA gol A& FAT HAFHOoE WAstE 2ATME T COL

A HFL 80% 7k HE Aoz Brhad.

Table 9. The ratio of energy sector in the global GHG emission (Annexl
in 2006, non-Annex1 in 1994)

Classified Energy Others Total Ratio of Energy
Global 243 54 29.7 82.0%
Annex1 16.1 1.9 18.0 89.7%

non-Annex1 8.2 3.5 11.7 70.1%
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Table 10. The CO; ratio of energy sector in the global GHG emission
(Annex1 in 2006, non-Annex1 in 1994)

Classified CO; Others Total Ratio of Energy
Global 223 74 29.7 75.1%
Annex1 149 3.1 18.0 82.8%

non-Annex1 7.4 43 11.7 63.2%

35 7|8t 719 = E4UH

AF2dstel gt 7RS4 HlEEFE Fold EAsE WS Al
M2 B Aok AR AAYE A AR 1750958 VEo R
AR 2 F7EEe] BiE -2 4712 MEES FE WMEFOE A
Aol vlES Fo] =7t HF2ds) 7]

(Martin Khor, 2009), =4 A7293t9 FF2 7|59 247t 5%
S7kek A" Folu drlFew wiEgd 247t~
S g7)FeA AdEde JS ndstd 74 FvtEe]l @Al w7

TE F7 o= Ax 719ste] ge=XE E4stE W (Ecosys, 2009).
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Table 11. The value of the main model parameters used in the Brazilian
model according to the Brazilian model(UNFCCC 1997), Meta-IMAGE
model(den Elzen,1998) and MAGICC model(Wigly and Raper, 1992)

Parameter MODEL CO. CH,4 N0

Original Brazilian model 140 12.2 120

Atmospheric life |Revised Brazilian model Calculated 12.2 120

time(Year) Meta-IMAGE/IMAGE Calculated Calculated 120

MAGICC Calculated Calculated 120

Original Brazilian model 0.560 0.311 0.224

Concentration-to-m |Revised Brazilian _model 0.4636 0:347 0.199

ass conversion |Meta-IMAGE/IMAGE 0.471 0.38 0.212

factor(ppm/GtC) |MAGICC 0.469 0.36 0.208
(ppm/GtC) | (ppb/TgCH4) | (ppb/TgN)
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Table 12. The cumulated CO, emission and global warming contribution
level of each country in 1865~2005(Modified from WRI, 2009)

Rank Country MtCO2e % of World Total

1 United States of America 324,799.30 29.42%

2 European Union (27) 287,903.10 26.07%

3 China 92,950.00 8.42%

4 Russian Federation 90,220.90 8.17%

5 Germany 76,539.00 6.93%

6 United Kingdom 60,333.90 5.46%

7 Japan 42,742.00 3.87%

8 France 30,236.40 2.74%

9 India 25,986.40 2.35%

10 Canada 24,500.00 2.22%

11 Ukraine 23,985.90 2.17%

12 Poland 21,796.50 1.97%

13 Italy 18,332.70 1.66%

14 South Africa 12,443.80 1.13%

15 Australia 12,227.50 1.11%

16 Mexico 11,320.40 1.03%

17 Spain 10,297.90 0.93%

18 Belgium 9,966.70 0.90%

19 Kazakhstan 9,927.00 0.90%

20 Czech Republic 9,924.40 0.90%

°]F 2005E VIEL®E COo ZHF Zhe VIRl #A 1409 0% Fopzt
ANHEE AAN7A Q] CO, 2wl E 3 (1865 ~2005)S A+&E3laL o] 2 53}
=28 gol @Al Arevslel o] H: YrlF FE Z7bl 100%
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Table 13. The % of surface temperature contribution of each country in
1865~2000(Modified from WRI, 2009)

No Country Index % of World Total
1 United States of America 100 29.45%
2 European Union (27) 88.4 26.03%
3 Russian Federation 30.1 8.87%
4 China 243 7.15%
5 Germany 23.8 7.01%
6 United Kingdom 17.6 5.18%
7 Japan 13.1 3.86%
8 France 9.3 2.73%
9 Ukraine 8.3 2.44%

10 Canada 7.5 2.22%
11 Poland 7 2.05%
12 India 6.8 2.00%
13 Italy 5.6 1.66%
14 South Africa 3.8 1.12%
15 Australia 3.6 1.06%
16 Kazakhstan 34 1.01%
17 Mexico 3.3 0.96%
18 Czech Republic 3.1 0.93%
19 Belgium 3 0.88%
20 Spain 3 0.87%
21 Netherlands 27 0.81%
22 Brazil 2.6 0.76%
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Figure 12. GHG emission trend of main 5 and other 135
nations(Modified from IEA, 2009)
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0.560ppm< 283t 1901 ©|%F 2z} =7lEo] dAe tirlE CO, §%
2okl ol Amel ARe WHEAE AU

Table 14. The result of global warming contribution considering to the

CO; concentration into the atmosphere

Classified USA EU China Russia | German | Japan Korea

Mil from1901 | 317,769 | 273,886 92,950 89,846 72,881 42,742 9,185

COaton | fom1951 237,486 | 200,754 91,078 83,544 49,971 42,639 9,068

Mil from1901 | 86,664 74,696 25,350 24,503 19,877 11,657 2,505

C ton from1951 | .-64,769 54,751 24,839 22,785 13,628 11,629 2,473

Conc. from1901 56 49 16 16 13 8 2
Contribut.
(ppm) from1951 42 36 16 15 9 8 2
from1901 23.6% 20.3% 6.9% 6.7% 5.4% 32% 0.7%
Ratio(%)
from1951 17.6% 14.9% 6.8% 6.2% 3.7% 3.2% 0.7%

1901-200537F 2 1951-200513 78] AR A2 CO, &S 1HIIAS
Wl 7159 CO, §%+x Table 149 YEE Blo} o] Z+7} 239ppm 2
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717t 40 F7F 139k AAF CO, wlEFS WSt Original Brazilian
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Figure 15. The comparison of global contribution of each country in
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Table 15. The result of global warming contribution considering to

the C increase

Classified USA EU China Russia German Japan Korea

Mil from1901 | 317,769 273,886 92,950 89,846 72,881 42,742 9,185
CO; ton | from1951 | 237,486 200,754 91,078 83,544 49,971 42,639 9,068
Cumulate | from1901 | 23.57% 20.32% 6.89% 6.66% 541% 3.17% 0.68%
Ratio from1951 | 21.68% 18.33% 8.32% 7.63% 4.56% 3.89% 0.83%
Increase | from1901 017 0.15 0.05 0.05 0.04 0.02 0.01
contribut(C) | from1951 0.14 0.12 0.05 0.05 0.03 0.02 0.01
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Figure 16. The comparison of global contribution of each country in

respect of the C increase
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