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ABSTRACT

The Earth’s temperature has risen 0.76°C (degree) during last 100 years which Implies a sudden rise, compare with
the 4°C (degrees) rise through out the past 20,000 years. If the volume of GHG (Greenhouse Gas) emission continues
at the current level, the average temperature of the Earth will rise by 1°C (degree) by 2030 with the further implication
that the temperature of Earth will rise by 2~5°C (degrees) every 100 years. Therefore, as we are aware that the tem-
perature of the glacial epoch was 8~9°C (degrees) lower than the present time, we can easily predict that the above tem-
perature rises can be potentially disastrous for human life. Every country in the world recognizes theseriousness of the
current climate change and adopted a convention on climate change in June 1992 in Rio. The COP1 was held in March
1995 in Berlin and the COP3 in Dec. 1997 in Kyotowhere the target (2008-2012) was determined andthe advanced
nations' reduction target (5.2%, average)was also agreed at this conference. Korea participated in the GHG reduction
plan which required the world’ s nations to ratify the Kyoto Protocol.Ratification of the Kyotoprotocol and the follow-
up requirement to introduce an international emissions trading scheme will require severe reductions in GHGs and con-
siderable economic consequences. USAare still refusing to fully ratify the treaty as the emission reductions could
severely damage the economies of these countries. In order to estimate the exact CO, emission, this study statistically
analyzed CO, emission of each country based on the following variables : level of economic power and scientific devel-
opment, the industrial system, productivity and energy efficiency.
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Table 1. CO, emissions predictive value by Odile Blanchard

models in 2010
Year 1990 1998” 2010 predictive
CO, CcO, value® CO,
emissions emissions emissions
Country (Million Ton) (Kg/Capita) (Million Ton)
Australia 3,800 17,600 3,100
China 600 2,500 1,100
EU 2,400 8,100 2,400
Korea 1,500 7,800 2,800
USA 5,100 19,900 5,600
Russia 3,300 9,700 2,000
Japan 2,400 9,000 2,400
Saudi Arabia 1,200 12,200 1,600
Brazil 400 1,800 600
Ukraine 2,200 7,000 1,900
India 200 1,100 500
Mexico 1,000 4,000 1,100
New Zealand 1,900 7,900 2,200

a) World Bank Group (1998), b) CGI (2002)

Aol H]FolE wff Fado] thh Ao FHAUES &
g St

olXt} A Douglas Holtz-Eakin, Tomas M Selden
(1995y2 19852 108711=+ COPIEH} GDPol| &3t
HAAFE o83, CO, W& A1/ oA
E o3 o] 233} sk

2
In(c;,) = o+ oy[In(y;)] + ap[In(y;)]” + B, + v+ &;

oA7IeA, i, = ZHzE S7kE U JUERAL, o= ]
A COMEH, y= 109 ARIAE, B, va= 22 =
71} s Wxe]l A4S v (fixed effec)E 2] sit).
I3 g SEF wTEE UERITH

191 ekmiEa AU AH|o] ASEEAde TiA
FriMe B9 WAE TRIvde d7dd= & 4
SE H Rot. o E 5o, IF ATIAl= AAL
o] 2 A7kIA A& S7he] whde] A
Z15d=oll o] ghgel thst Q12]e] A|arel Kol o
ol 71918k ARQIA], oA BA-FFAHRI ol uX| el
A Ry} b AR A FA 25 A
JIXE AHE a7t e Folth. 2Z8A, ofiks
EhA W& e daster oA, IPCCe] ad
Ade]es AT} FARSE vhd A3 uiE<t
2 AA7E UE GA] AR oA A AR wlE
3= t2thes 48 A=xskal ok

A

ﬁd

ol Bt

oX rlo

Journal of Environmental Health Sciences, Vol. 34(4)



O3] AEA S o] 83 COMET FHRY 319

Table 2. Data by important nations in 1999

GNI Population GDP Use oil by capita Use electronic CO, emissions
(million) (billion.$) (Kg) by capita (kwh) by capita in 1990
Indonesia 475 200.9 954 653.5 3249 1000
Russia 1922 146.9 282.4 3957.7 3938.2 9700
China 788 1200 946.3 895.8 721.6 2300
Ukraine 833 50.3 41.9 2841.6 2349.8 7100
Turkey 3000 65.2 199.6 1100.3 1316.3 3000
Mexico 4422 95.2 421 1553.8 1507.9 4300
Brazil 4748 165.9 787.7 1059.3 1792.4 1800
Saudi Arabia 7411 19.7 146 43354 4692.3 16400
Korea 9200 46.3 317.1 3564.3 4727.1 8400
New Zealand 14263 3.8 54.2 4569.1 8407.5 8200
Spain 14700 39.9 588 2829.9 4144.6 6900
Israel 16470 6.1 103.4 3119.6 5467.8 10000
Australia 19800 18.8 371.6 5547 8703 18200
Canada 20100 30.2 606.9 7846.9 15074.7 14400
England 23900 58.5 1400 3931.7 5393.8 9100
Netherlands 25100 15.7 3935 4730.7 5908 9200
Germany 25600 82 2100 4202.1 5681.2 9600
France 25700 58.4 1500 4356.5 6287.1 6200
Japan 30700 126.9 3900 4043.2 7286.5 9100
USA 31600 275.2 8700 7928.3 11925.3 19800
Switzerland 36900 7.1 262.1 3754.3 6980.5 5700

World Bank Group (2000)
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Population 0.0115 9 GNI 0.4045 4
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(122) oil/electronic 0.1036 5 COyoil 0.1486 6
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Group II . .
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0il/GNI 0.6109 5 electronic/GNI 0.7200 4
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0il/GNI 0.8879 4 electronic/GNI 0.6363 6
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7178 v AJEE HATE Group VE CO./GNI,
LU, A7 AT =4 UERE O,
LAA7], FRIFE, COY ] AjErt Woutt. Group
VIS 29/717], CO/GNL, QUARE-ZFe] H3wr} =9k
3, CO/RY, COyA7], GNP} 52 A= E el
Atk

ot 7o AE EYE B v A7ARE, QYA
4%, CO/GNI°] A2 AF=RY7F 27 vehsta,
220, GNIL, COyR.Ye] A7t vHA UElsith

A7t =4 UERt W5ES 7|1EATelA Bhis)
Al AREEAAE HEEelH, AErt E2 HrE &
FUFE & AolA AR 7 |FES] 997t 19)
G(per Capita) AHEES AT FAZ AR A3}
COMEHT= s 7t A9E eI, GNI
7F e =g VR A2 w71 AAIGEC] COo,
WE e ddo] E Alolgls kARl o) wix|
&= Aol

wEhA] FR1F, GNI, SUARSF 5 A4 A7k

ol g3l 7|Ee] 4 RYPEE T3] L7 =

o
A Aoz A, FAgEd vt -3 Group

ox,

AR
WE sl B3, We W] A nolnw UAf
ol BAS BE By T2 B 93S WA
7 4 31 Aol
2. L1332 Y

HESAEAS 8 EAE CoMERT 7 BTE
o] AF=RYY AEE EUE vAF A8 &)
o2 BEXM3IT) Groupd SPSS 1218 o83 #4
A vhet Ak

1) Group | (T=1& E3g 2770=)

— # 7
COMZE=—17.237+2.969 (A 7| L&) — 1156.670(L—])

GNI
(44.43) (0.362) (222.89)
Co, o,
+431.013(G—M) +119.392( ) )
(61.92) (62.44)
R2=0.970, R’=0.960

DW d— statistic=1.830

@ () Fe EFEA)

3| A Aol vwE u F3wr) dds] =9k
© GNIZ} AA=ERJE=, o] Z7]1/GNI, CO/GNIP
o3l GNIZF Adgozy, Aggo] vobx] A A" A
o7 Algdgnh AZGNIE H()9 S 7IAE Ao
Z v, A71GNIY Fhe]l & A= ouxE
AMgske FEl9 AR sPARe] ZHAMo] H
2L uslal COMIEHS] T7klle F44Ye &3t
o} 38 AlTE AYE 0 Coye Y-S AL vt
o] WEEo] H|SE AEE VERSITH

2) Group 1 (715 %3t 2270=)

- Gk
COMNE=—1025.233+2.540 (A 71 AH&) — 2184.975(—])

GNI

(556.415) (0.140) (1007.203)
—0.373(F9 )

(0.258)

Cco, Co,

+839‘602(G—M) +389.779(Xd—7])

(328.023) (229.186)
R?=0.990, R>=0.986

DW d— statistic=1.644
& O] #he FFEA)
e AR A} vl o Aetert Y S99
LAl AQE U=, COMEHR SIS
A BAE FRAR ThE o} WAL 2AY

]
= T1mat
o AEo] ol AAE AoZ AL Group 1
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Mgl 7ro] H71/GNE= F-(-)¢ % E Aow
b=, %171/GNIE] %M = 75,‘ °ﬂ LIRS A
&3k FEle] AR sAARe] HH 1~9~°1 A A
elvalaL COMERe S7Mlle A4 Ys &
e %ﬂ’l? F(e w7, o3 A
2 =71l o] 10T COMER st

g
A=t

o
= i
_Q

> f”1°
19
%
kS

gk 2olMs Coy/x7I7E A9

| FEol o] 2 A o] Yolx
A AAE AR AT F73) AlTE AvE o
o] EAllsks A A7IAHHE CO/GNIZE &
FIgES HYoL, AFEe AL 2ex= COy
GNI, A7]/GNI¢] HgHo] & Ao E eyttt

_Lz

3) Group I (FAAZE 2§ 2170=)

COMIZ=—369.362+2.616 (2. AAFE) —8619. 4760(S2 o

7
(199.599) (1.255) (1728.218)
+3073.182 GN] a 7])
(409.627) (124.792)

R?=0.970, R’=0.960
DW d— statistic=1.819

& (9] e BELARD)

Group IIPIA+= D3R Al HFer) vl &=
kel Z7|AME-Fo] AQ]FE =8, COyM7I7E F7H el
w} AEo] Yol AAE Foz wETh 29/
GNI= #(0)9 #& YepiiE, o132 Group 1
iﬁl—}ﬂ%ﬂ 75 st AAEFE CopEFo
Q—: 2E5S Holed, A AL 2

71e} s8] AR (ES] AEhH]Fo]
omdith, FE3} A4S B Coyxzle] A
o] HlwA wom wx] WHEEL I2A JTY

29

o of U pe oy J
) N o {3
o X T

o W

_?L X

<
£
&

4) Group IV (AFg-tlolgiulols Zgst 177)]=h)

17]

H = 2 71 A _
COMZE=—292.420+3.065 (21 7] AF-&) — 15988, 067( GNI

(939.154) (0.269) (3140.301)
ca,

GNI

(908.9(]1)

R*=0.988, R>=0.986
DW d— statistic=1.722

(= (2] ghe EEQA)

Group IVl & T3] RA oM Awrt 7P =
W 2LAREFo] A QE =, COMETT LU}
B2 AHAA AE 7HAARE T2 ol Wt &
AN w AgEoe] voix AAE Aoz ddHt)
Group I 1A 9} 7Zro] A7/GNF= F-(-)2] 7+ 71K

= Aoz Y], A7I/GNIE ol 2 A= ol
UAE AMeaks dee EAE spAze) Agaks
o] A2 A& oulstal COMEZS S7lele 744
AL =gtk A7AME o) 7P & AWES YR
I, YyHR] MFER 274 49ES e

5) Group V (=5 23 1771=)

— 7]
) Bl S =— . 945 (A 7)1 A&
COME=—6776.260+1.945 (% 7] A}-&-) — 24787.725( GN[)

(2962.976) (0.258) (6767.054)
GN] =3 o1 )
(5501.471) (1111 785)
R2=0.959, R’=0.940

DW d— statistic = 3091

& ()2 #e FE=0xHY)

Group IVOM = T3] M HY=r) 7P =
ATl CO/GNI 2 AArME-Ho] ALl =dl, COME
3} CO/GNI, YAM=F zk7k2 Ago] =, o
2 e} W47t 2T u o] Yolx A|AE A
o2 A=Y Group LI, IVelA 9} 7Fo] H7]/GNI=
F(e] & 7HE Ao® vehsEtl, A71/GNIE] 7t
o] & A9 oUAE AMgste FE9 FARE 3H

Aze] APARRo] A2 Ag ofnlstal COMEZ]
Z7llE R AS ot 2E3) AlE 2 Y
/GNI7} 7 2 JF¢ES 7KL 4rgto] sl 2ol
A COySYe] tiAZ e J3kES Vet 12
I o] AL AdME Coyede] AR AL
2 £ 9ok

O

A

6) Group VI (F]=r xZ3st 187)]=h)

COMZE=

GNI )

(1528.289) (0.084) (4859 825)

+30530.741(— A~ GN] )+6230.378(=3o1 xq 7] )
(2291.803) (2378733)

+1.556(L 2 A8
(0.202)

(& (9] ghe EFERA)
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Group VIPIX= DIAIZ TEs|HEA04 A3t=rt
2 HpEo] AHE S 7 e ZoE Yt siA|
A4S A|QE oMe 9 dAAN 7T AL =)
71 E LY/GNIE] 3ol F-(F HERSI=T, ©]
£ Group HIEIA F()F Yepd Ad= thizie
o1& 7=, 249 AME Al A AL H]&o]
the 7S ou)sit). ¥E=3HE CO./GNI, 9.9/
GNI'} 52 9398S Jela L &2 A7 IARS

(SR

Hr

WLk o @

Table 4. Result by multiple regression

ox,

5 - 792

oA e 7 A5 =71 disk 3]
2¥S F4% A4S QoFAAISHE Table 43 7t}

7} B3o] Ay 3ristr] f1sked Worldbankell
AAE Datag ol&3ste] 1997:d AA| COMEH}
1997955 4 COMIEHS ¥|wst] Table 5,69
A A BT

Group Using Variable

Result

I Use electronic, Electronic/GNI, CO,/GNI, CO,/Oil

P-value of CO,/Oil is 0.080 and the other P-value is 0.000
F=96.907

Use electronic, Electronic/GNI, CO,/GNI,

1 CO,/Electronic, Population

P-value of CO,/Electronic, Population is 0.108, 0.167 and the
other P-value is 0.000, 0.021, 0.021

F=306.665
oA . All P-value is Under 0.027
I Use Oil, Oil/GNI, CO,/GNI, CO,/Electronic F=759.149
. . All P-value is 0.000
v Use electronic, Electronic/GNI, CO,/GNI F=36.366
V  Use electronic, Electronic/GNIT, OiVGNI, COyoil A1l P-value is Under 0.029
F=52.004
VI Use electronic, Oil/GNI, CO,/GNI, Oil/Electronic,  All P-value is Under 0.022
Use Oil F=152.559

Table 5. Compare real emissions with estimated emissions in 1997

. Use oil Use . C02 C02 ESﬁ.m gted
POp}llfiﬂOh AG.DP GNI by capita electror?lc em15519ns emlsspns emlss19n
(million)  (billion.$) $) (ke) by capita l?y capita by capita by capita
(kwh) in 1990 in 1997 (percentage by 1997, %)

USA VI 268 8111 30,265 7910 9,817 17,780 19,565 19,272(98.5)
Canada VI 30 631 21,033 7,762 12,911 14,298 15,987 15,126(94.6)
Mexico 111 94 403 4,287 1,563 2,054 2,393 3,357 3,101(92.4)
England VI 59 1311 22,220 3,901 4,896 9,648 9,067 11,092(122.3)
France VI 58 1412 24,345 4,317 6,263 5,997 5,983 6,079(101.6)
Germany VI 82 2122 25,878 4,213 5,324 11,070 9,702 12,498(128.8)
Ttaly VI 57 1159 20,333 4,381 4,612 6,670 6,847 6,622(96.7)
Holland VI 16 363 22,688 4,716 5,591 12,994 13,400 15,095(112.6)
Japan VI 126 4199 33,325 4,130 6,753 7,341 7,957 8,499(106.8)
Australia VI 26 469 18,038 5,569 8,683 1,6276 18,531 20,233(109.2)
China 1 1,244 926 744 873 613 1,757 2,329 2,248(96.56)
India I 966 382 395 461 311 529 817 790(96.7)
Korea IV 46 476 10,348 3,579 3,876 4,480 8,518 8,103(95.1)
Korea V 46 476 10,348 3,579 3,876 4,480 8,518 8,987(105.5)
Turkey II 63 189 3,000 1,091 1,110 1,825 2,347 2,933(125.0)
Brazil 1T 164 803 4,896 1,088 1,505 1,172 1,563 1,581(101.2)
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Table 6. Compare real emissions with estimated emissions in 2000

. Use oil Use . C02 C02 EstiAmz}ted
POp}ll?.thH AG‘DP GNI by capita electror?lc emlsspns emlsspns ermsspn
(million)  (billion.$) %) (ke) by capita b.y capita b.y capita by capita
(kwh) in 1990 in 2000 (percentage by 2000, %)
USA VI 282.2 9,700 34,400 8,158.8 12,399 17,780 19,800 19,886(100.4)
Canada VI 30.8 6,71.3 21,820 8,154.3 15,648.6 14,298 14,200 14,594(102.8)
Mexico IIT 98 501.1 5,110 1,537.0 1,655.1 2,803 4,300 4,034(93.8)
England VI 58.9 1,500 25410  3,9255 5,594.8 9,648 9,600 10,768(112.2)
France VI 58.9 1,500 23,990 43736 6,539.2 5,997 6,200 5,982(96.5)
Germany VI 82.2 2,100 25,140  4,178.9 5,963.1 11,070 9,600 12,433(129.5)
Ttaly VI 57.7 1,200 21,600  2,976.8 4,731.8 6,670 7,400 7,278(98.3)
Holland VI 15.9 4103 25210  4,741.8 6,152.3 12,994 8,700 8,717(100.2)
Japan VI 126.9 4,500 35280  4,111.5 7,709 7,341 9,300 8,725(93.8)
Australia VI 19.2 385.4 20,000  5,723.2 9,006.1 1,6276 18,000 19,472(108.2)
China I 1,300 1100 840 903.2 827 1,757 2,200 2,433(110.6)
India I 1,000 455.6 450 508.8 358 529 1,100 1,090(99.0)
Korea 1V 47 460.4 9,790 4,960.9 4,968 4,480 9,100 9,469(104.0)
Korea V 47 4604 9,790 4,960.9 4,968 4,480 9,100 9,184(100.9)
Turkey II 674 201.2 2,980 1,149.2 1,422 1,825 3,300 2,677(81.1)
Brazil II1 170.1 620.8 3,650 1,091.3 1,877.5 1,172 1,800 1,875(104.2)
Z} Z7pd =R AEk) A4 wEEke vwEE 2 Group I:
I 199739 AAmE I iEFE L Afol= ti= _ 7]
92.4%~125.0%2] W9l Q= Aoz Uepdr) wat COME=—1025.23342.540 (4 7] A}-&-) —2184.975( GN[)
R3] 2R} AR ESe] HIER)E 09749 (556.415) (0.140) (1007.203)
OIS 000002 FOI5F Sl AT ~OSTSSAT)
71218 % 9Iek. el 2000439] A S co co
Eo] zlol= et 93.8%~129.5%2] 9ol Sl= A +839.602( ) +389779 (1)
o ety B3 mge] A4 el AAmiEel (328.023) (229.186)
HAF=R)E 0990013 Fol2HE2 000002 frols
F Sol AR 717RE 4 nk el A Group 111
EE":;?F@%%% dele 2 WA glE Ao 2 0023%2—369.362+2.616(9_%‘}\}%)—8619.4760(%,—;%,)
e (199.599) (1.255) (1728.218)
v.d £ +3073.182( 022])+363.953(%)
(409.627) (124.792)
EEARNS o) §3) FHET FHRTL
Group [ Group 1V:
CONZ=—17.237+2.969 (3 71 AH-&) — 1156.670( 471 ) 00— 202,420+ 3.065 (271 AHE) — 15988.067(~ L)
GNI 2 - GNI

(44.43) (0.362) (222.89)
431.013( 002) 119.392( 0,

HASLOL ) + 193920 5oy
(61.92) (62.44)

(939.154) (0.269)

+5784.955( o, )
' GNT
(908.901)
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Group V:

7]
GNI

CO,MZ=—6776.260 +1.945 (A 7| A-£-) — 24787.725( )

(2962.976) (0.258) (6767.054)
+32124.460( S ) +2876 7r1(—002 )
: GNIT BN

(5501.471) (1111.785)

Group VI
— 29
COME=—14203.312+0.634 (1 7] AF-&-) —68920.700 GM)
(1528.289) (0.084) (4859.825)

+1.556 (L AAHE)

(0.202)
co, oo
- 30530.741(G—N]) +6230.378( a7 )
(2291.803) (2378733)

otk

Worldbankel] AA1E Data® ©]8-3te] 1997:d A
COMIEHZ 1997d=E 4 COMEHS Vst 4
3}, 1997d2] AAIET) wlEFA e Halke et
92.4%~125.0%2] <)l = Zoz Yehton, v
o] FHAR e} AAEIEE] AF=R)= 0974013
25 0.0000-% Fo A AFEE 717
& 4= Qlth

20002 AAMEHD FHwET] A et
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