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Effect of Korea—China—Japan Environmental Cooperation
on Air Quality and Economy

Euijune Kim* / Seung—woon Moon**

In order to reduce PM2,5 in Northeast Asia such as Korea, China, and Japan, it is reasonable to
induce cooperation according to technological differences of each country, This study analyzes
the PM2.5 concentration, health promotion benefits, and economic effects of technical support
for coal-fired power generation facilities, the largest source of PM2.5 in three countries using
the PMCGE(PM2.5 Multi-national CGE) model, As a result of the analysis, a specific country's
environmental policy can have a positive effect within its own country, but from an integrated
perspective considering multinational relations, the total amount of PM2,5 can increase due to
trade between countries, This means that environmental policy cannot be solved as a problem
specific to a specific country, but must consider the economic relationship between countries,
This study is significant in that it evaluated the practical policies that link PM2.5 and the economy

of the three countries,
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o)A 2] (particle matter, PM)7} ©]9r(issue)th. MAXRA7]H(WHO) A= a]AH A (PM10,
PM2.5)E 15 LAEAR 2gstgon, 71E9] A& uAHUAZF 277 e 4= Qs
& 9ol ek, o] uAHA = E]ollA] GRS wX| AL Qlo] AlFE] siAsof B A A EA
o] Bsict nAHA] A= -EluEtlvt HekE EAIZF ofUth gt viRS S, 98 5 55
opr|ob= =2 QI TS} FFH o vA] 4R Qla) 3 L AEH ) wiEo] A
gt T Z x| Go|t}, 53], X T2 FAT AATL 0|2 Qg FH 2 HL2 FEOMA o} A
Aol H=742Ql FAEAIE oF7|ekaL 9lo, u|AHA|eL -2 Y7 A (trans—boundary) 33 L A&
A2 E =7F WRET o ek A1 EA|R F2bE AL QITH(ARA] €, 2015). whebA], wlAHA] &
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XtZ: GAINS (Greenhouse Gas Air Pollution Interactions and Synergies)
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B, F3 9 Auo| o) vlEA) B e 7 w0 7149 Aol2 vigro Fe 9 ols
frals o] GaHoItHolrg 2, 2015). 7%l AL Baf FHE AT 714 F 7]
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oA 919 HeFolalT B 4= Uk, FTHE A ARE 2m]ere] Aut ol 4hg 2ulsl Al Ho) Alek
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ZEXx: the World Energy Council (https://wec—indicators.enerdata.net)
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2 Ao B, F, 2 Ao] nliHA AL A 714 ol Ex B UAPE 1)
7} S7be] A4 @ 7ol mIA e oare BAskaA} b, olelst ARFES FUHOR TEld 4 9l
L BAER A 5299019)9] n]A|HZ]| Ty} dlAkelulEE mE (PM2.5 Multi—national CGE, o3

PMCGE)& #-8-8t12#} it} PMCGE 232 AR E—n|AHA] LU A] 2F)-th7|o]F =¥
o] AAH Fel mFPo 2 HAEHFQI M7 At Uutd BES 7|HEe g2 sho] 4hddE A I
U] AR S =8 AARMSE vAHA 9] e, ols, 9 Aol A= % sol A
A wgolct” g Yoozt F7he) ARIREL BAT oA AEl, A, 7k, W AEE ofufA]
Ho g ARESH, o]ggl o x| Y] Anl= Zhatol] PM2. 55 HAAIZICE, o] FA A nAHA =
Skt 2ot 9 R 7} m A H A B -89 33 (Source—Receptor RelationMatrix, ©]3F SRR)
of wet 2t =71e] mAHA| = QIgh 27|AFgAe] G mRIH, Aluhe] of whef mAHA] A4 2
o] AlE - AAtEHEo] FEF= whan, ol Z= AAFA 1 AR AE-S Sl I vAA 2
o}, 574 =71 nlAHA| o] asti o] th7]olE RF(SRR)= Fall A=t ofu et Bl
HAAA] Lol Foke pIAA FrhEs-E, 2019).

e e PN I e R e i P I B = L R e e R B P B e e R = i B g et
FolA A btz Aolth, Al AU o= B, S, B Y ARV S, S Be dEY
At s o] A Al Ysks AoRE AAsHIt PMCGE 23 Wolile FAgol=2 &
AR Eo] F7tekal, FAbpo=e] A o2 QIgh ulAHA| Y] wiEA T s "o, BA
o} (37h=) T FAAT @) BAR T 9709 A9 7 A 5= Sk, &, FARE AN
Aolgtal e o, OF=—5=, @457, @=a—FT, DUE-UE, Od=—U2, ©F=
—dE, ORt—3=, @YE—T=, @FF—e=o] tieks AAste] mAHA]l Aghaxt 9 FAA
T ANE AT nAHA AR Adks Aol 4] wAHA] sy 27 E AR
shaleh, AAIA Axk2e WS SAE, SAHS) B AR 52 UEh AL, WS o
52K equivalent variation, EV)E A3E= AHYsIGith, tisHahe 714 W7 dojuba] ob2 AH
oA Hiet FA EoE 7] fldf) et 259 HIE ou)dtti(ims-E, 2019). ol Alut
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Al vA= dEFe EEl, sAAcE YT ¢ Sl ook 2N ZARER B T des
A= EI T

Alute] @.o] kg Bl YAV Y] Fxpooltt, HRIAIE O] BR8-S 52 ] &-(Levelized

Cost Of Electricity, LCOE)'E o] &3}to] 418t} LOOE: E4 Wi Ao A AArE A8 2] (kWh)

A SS9 AA7IAE SEAFY A7 R Uieo] Akt

th LCOE®= Y85 aRstHA ¢ v tiv] i 71 Askshe Zo] ofyzt, AAI4 43

A
71 E wAF 27]) DA, &9 9 Al ol2e A BN L85 HE-2 B Ao

o B AR
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T = A e
AE =MH|IE 3,636.0 =ZE/KW
82 HE 421 =ai/Kw-
7 2 |2 0.0046 =h2{/KWh

LCOE®] u}-2 H|-8AFgAl FAH] tin] 7fd avb= A3 o7t B7] dlzoll FAgdo] 24 9
HlE AYA] b, webd, & At 2 o] ARelA 1009 gRE FARR: Zo= 78t
ATk, whekA, Aeretearda] JRAE dujulgg 3,636 /KW, Tilae] 7HEE 80%= 7}
ot wl. 1009 215 FARete] AEE Aeetiidee Akt 192,79 kwold}, Z=19] H&
oF WA SolA AAE AetetE sl sk Ak vlee AP &, Huety v
A o] vlertE gastl "ok, ojeh g2 Wi¥of mEw, Zh=o] 1009 2eE FA A Fa
0.495%, Y22 5.924%, =2 8.717%2] viEA4= a7k UehubA Hok 2).

(& 2) 1009 22| FXt0fl WHE HHE A HE}

e EN] = 51z =0

Metsle uE 74 0.7778 0.1073 0.0881 ki/#42t TOE

AMELSEE dgf 3890.14 325.36 22110 Aot kwh/E
EXprs MEMIFA S 0.4% 5,924 8717 %

EXt = MEH U™ HiEA I 0.7740 0.1010 0.0805 kt/842F TOE
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V. 241 A1t
FTHAE7H1009] DelE T Aeksledd o] nlA|HA] AgHAdelo] FApE uf, F=ro] ulAH
A WS 0.256% 7rash, 482 A9 Bisrh ¢lal, =2 0.017% S71RITHGE 3). ol 5
=, 42, 9 9] sefas 27AEASE 242 0.256%, 0.004%, 0,119%% AaAX1ch, &
O] mAHA] HiEFe] S7IRtel e B ekal 27|AMSAR T Hadhe olf= T nAHA] wiE
ez Q5] SRR Yolk nlHnAe] o 745 gl
(E 3) 5= HEO| 5= MEHIA| 1002 Ha| £Xt 21t (el %)
= 7t == U= st= 2y
SLES AL -0.230 0.002 0.000 —0.146
= -0.228 0.004 0.014 —0.165
cisSHsr —20.992 0.396 0.201 —20.394
R4 -0.218 0.009 0.012 -0.107
SOf|X] AH|E -0.125 0.000 0.043 -0.094
27 | ARt —-0.256 —0.004 -0.119 —0.252
O|M|HX| bhEE -0.256 0.003 0.017 —0.252
* Sk HalZES LIEHH (Tl A EaY)
FR4R7 ofd ARARI} 1009] RS S| Aeksieuase] oHEA A (AR
of TR A, U9 vAHAFS AR T v|A|HAF s A o2 27 gsith
(3 4). ol 7147NHOR QI 7| Akt Qi hiigle] $x8] Az Qg ARe] D)
= TARWN} 958 A7) giolth? = 2 A BAR Qs Al ulAmA] wiEA 4
of mjA|HA| o] st oy, dE2ute] R/ 9= ¢Igh A4t ST B B nlAHAE By
2o THE Aolth, ojelst Zaki, Qme] BT kvt 37 uARAE L uHnE
3ike] bl WA Ak gl
2 9] oo u|x]= Y-S 7)< A I (technique effect), TFE AT (scale effect), U LA AT}
tH(Copeland and Taylor, 1995), 7|& &M= A7} A4Sl whe} 34 2814 ¢l AYakr) &
Aol adhz aatoloh, FRAT= AYARKEE L% ¥st
A5 S7}ol| wheh AJAE

2) A% Bz =7k 2 oo ] A=
(composition effect)2 -8k 4= 9]
o Y3t 2287} ol ol whe 34474 spAko g ole) Lo
A Z O
ErE 5
i ]G

WAyero] Wsjsh: fatoltt, 7]
gFo| Z7}sl 12013 WAYEls ul M R|gko] 2718l ato|tl, FA AT AR B 19S ) YAk

o] HE ZHo] =3t EH AR B T

2 oIs) 2.ggae
2019)

oA O
o,

A3k @ Au]A0] LAo] MBlel= Aol (R4e
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U

(B 4) Y= H2o| =2 MEIMR0| 100 22 £Xt &3t

(=)
27t Gl U= i) 2l
1 s 0.01 —0.214 0.007 —0.052
SiE 0.019 -0.229 0.023 —0.029
hStHsr 1.591 -8730 0.172 —6.967
YR 0.014 —0.197 0.011 —0.070
SOHX| AH| 0.087 —0.112 0.053 0.056
BN -0.005 —0.245 0.003 —0.007
O|MIHX| HHE2 —0.005 —0.268 0.014 —0.007
* CHSWHSHS HEINS LIER (Si9): Aot 22)
the-2 AN 1000 S Fao] Hesteedao] ||| AzHdu] (Ao EAst
= oIt 5). =9 vAHA| Fk= 0.007% HastH, A2 0.020%, F=-2 0.870% 4
ook, oSt sl Misks T, o, B =) 27|ANgAE 42 0.008%, 0.075%, 0.435%% 1F
2AIY, o] Bk o) SARES S7MIA R QIE YA ARE A5 ST
© AR YEEou, At Akl e mlAwA] siEAle HhaR Qs HAH O & vHA] ke ga

She AL 2 Yeht, g0l o2 RARolE S5kl vjAHA] wiETe] A A Adave
dio] TEY 2 Ae & Atk ol ©ed| AEFAR R HiE A dakne 71Ugt 4

dol nAHA 9] & HiEFl I3 o IA nA7] diolth. ol
AR RS ARkl glol, =7t 3 BAEAE HHEA] L sfof H= offolt

JRo| S= AMELHo 100 EE FXt S0t

Fal
Hl
N
ro
Hi
ox

(Tt %)

= 7t 5= U= gt= &
LIS A 0.01 0.006 -0.340 -0.019
N 0.027 0.008 -0.710 —0.03
CSHsH 2493 0518 —1.112 —-8.101
HEL 0.022 0.011 -0.890 -0.066
ZOfLX| AHZ 0.088 -0.005 3110 0329
EVJN N -0.008 -0.075 -0.435 -0.013
OJMIHX| B2 -0.007 -0.020 -0.870 -0.013

* hSHiBhs MBS Liefd (E19k 4o i)

AR 1009 Telg Qo] Husteilae] slAEA) AgAble] B o), 2ol ulA
2| HiZEEL —0.606% ZrAsh, FHL 0.014%, 22 0.004% Z7FICHEE 6). o|2jat vjEek 27t
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o ZI AT AR 0,557% A7, SHHI o) 27| ARG 42 0.005%, 0,005%
Z7HIAIT, QR-Re] B Ao nAEAS daAylE A 4 glou, Bk n)
A A7 2 ARl v A ek iAoz uj)g Ao Yehie,

(2 6) L2 HFO| 2 MELMA0 100 2| Xt 21t

2 7t 5= o= = 7|

SLHE A 0.001 -0.203 0.007 -0.055
SME 0.004 -0.214 0.023 -0.037
ChSHHs 0552 -8.168 0.172 —7.444
HEael 0.005 -0.185 0.0t -0.070
Z0fAX| Al 0.004 0.038 0.053 0.013
27 | IR 0.004 -0.557 0.005 -0.001
OMIHR| HHE2 0.004 -0.606 0.014 -0.001

¥ iSHek= Halzs LIEH (THe: MY Za)

g0 QAR ohd FRAR 1009 T2 Qre] Aetsieuase] uly U] Azt

A9 oue) mAHAY 2HagRTh o] A Hx| 2Hagol o
27 Ueht, o] AR -ET0] 9o} s R ZIe AR QF 7|4 R 85 el
7] wjEolt}, 2, olio] A4 EAz ol

El
T vAHA] AR o] AREA R IRt AR At oAl o 3| 28Rt Aol

(B 7) 3= MEo| U= MEHIAMN 100 EH EXt S0t
(T2l %)

=7t 5= U= gt= L]
TLHES A 0.002 0.017 -0.340 -0.022
M= 0.011 0.023 -0.710 -0.039
chSHs 1453 1.081 -11.120 -8586
R 0.012 0.024 -0.890 -0.066
Z0fX| Al 0.005 0.145 3109 0.286
BN IN 0.001 —0.387 -0.434 -0.007
OJMIHX] BiE2 0.001 -0.359 -0.870 -0.007

* hSHahs MBS LiEfd (29} 4o 22)

AEAGRI}E1009] S E o] Autst b o] uqHA] A7Hdu]of Fxjst wf gh=-o] u]AH
A FE= 0,390% Hashy, YEL 0,268% Ak 2 0.004% S713HCHE 8), o] AS= 3t
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ERARYI O] ExjH| ZFAaE Q18 AabgrAS] R ET T TAFEI} 37] ot =, dk=to] A]A
AR QISE nAHA] AZFr Tt Y2 AAYEA; AR QA YARF a7t o 2A] 283t Aot

(2 8) U= HFO| 5= MEMA0 100 2| Tt 21t

(T2 %)

=7t &= Uz st 2

LIS A 0.001 -0.214 0.084 -0.052

M= 0.004 -0.229 0112 -0.033

tHSHa 0583 -8730 1.007 —7.140

He40l 0.005 -0.197 0.073 -0.069

Z0f| x| AH[Z 0.004 -0.112 0814 0.056
ZT AR 0.004 -0.272 -0.193 0.000

O[N] BHES2 0.004 -0.268 -0.390 0.000

* iSHste Hal2ES LIEt (2] Aol &)

AR 1009 S st O] wAHA] AzFAu]of £l sH= A 9-olthEE 9).
old A%, 9] mAIHA| Fe= 0.63% Aash, Y- 0,10%, T 79 §3l7t gick, ol gt
Ew HILe 23 gE 9 3] 27 ARERGE Z42F 0,00%, 0.10%, 0.63%4 ZHAA|71c}H $ha—
ghro] Bl A=to] nAHAE A7 EdE 7P SubAolu elre) ulAHA] A nlAl= 9
o At A o2 uju|dt Aoz e}

1o
_IZ:
_tgl
1%
e
rN
B

(& 9) 8= HHo| 5= MErUA0] 100 E2| £} 21t

(TH2L: %)
= 7t 5= U= gt A

LIS AA 0.002 0.006 —0.261 -0.019
SAE 0.012 0.009 —0.621 -0.035
ChSHsH 1.485 0518 -10.277 -8.273
HEae 0.013 0.0M -0.826 -0.065
S0fLAX| AH|Z 0.006 -0.005 3882 0.330
E NI 0.001 —-0.102 -0.631 -0.006
OMIHR| HHE2 0.001 -0.021 -1.272 -0.006

* ISHeh= HaZrs L (el A Zal)
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o gelg £

mjo] g yehd
e A, ol AGA|S] Y= vIAIEA

shro] vARATE SR, el gl A

Aloflis Y20 mAHAI7F Z718kaL QLo B St} Ui S0 FAYRRE f4ls] A Eotof o
HEEL
(E10) 332 ZEoIM L2 MEMMA0] 1002 E2f FXIA| Hst Bl
=7t ey U= st= 27
ZUHS YA -0.239 0013 0.000 -0.150
EME —0.244 0,018 0013 —0.174
cHSHa 22,031 0.954 0.201 —20.876
HE40| -0.009 0013 0.000 -0.107
ZO0f|L{X| AH[Z -0.208 0.150 0.043 -0137
ESINEON] —0.247 —0.311 —0.117 —0.246
O|MHX| BHS2E —0.247 -0.336 0,016 —0.246
* HSHaks Hel2S LIEH (29 MY Za)
(B 1) &= FR0lIA st MER0] 100 E2] FXIA| Het
(CH2L: %)
=7 f = U= gt= 27
ZLHSAA -0.239 0.002 0.078 -0.146
%J% -0.243 0.004 0.102 -0.170
N —21.999 0.391 1.087 20572
40| —0.241 0.206 0.063 -0.106
ZO0f|L{x| AH[Z -0.208 0.000 0.805 -0.094
ESAIN N -0.247 -0.026 -0315 -0.245
O|MHX| HiS2E —0.247 0.002 -0.387 -0.245

¥ ISHsh= HalE

LIEFe] (2ol o ga)

GE 129+ Avged vAEA Agans vehdch, 29 ellAs Aol Aol FARE
o b 2 2t ok, Zeu BASR T} rof 5ol Aol A, uAHA] Arater A7 He
& FAE W ol Hihs BAE sk FAolA 7P 27 deukar Sl oli= Copeland and
Taylor (1995)0] AAIRE SA7/AA AT 222l 7|4 Al W AVdFEAE a7} QAR J2Hch =
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7F AT 7R ARl Sfel] A o2 EAss Bt B A AE o S Slnh

(& 12) 2X23 FH{Qto| 0|MHX] Xz Z3t (%)

EX= 0= & &t &= 2= etz
= s —0.252 —0.256 0.003 0.017
2= &= —0.007 —0.005 —0.268 0.014
o= = —0.013 —0.007 —0.020 —0.870
U= d= —0.001 0.004 —0.606 0.014
o= q= —0.007 0.001 —0.359 —0.870
= d= —0.246 —0.247 —0.336 0.016
U= o= 0.000 0.004 —0.268 —0.390
o= e —0.006 0.001 —0.021 —1272
= o= —0.245 —0.247 0.002 —0.387

ARHE R el bl A Aol ik Fabe Bk o] FAHE a7 BE AA O R GDP7L %
s SITHAE 19), 2, A=he] Helarlol ot FA Aol ehaiele] 240l ek mxA =
ol BFE Aol thAE FA A0 ANE HAe), olefat Bto.ze] A Ak eHolA Y
WA S F7HI7IE 20102 Ago|E et ol WS 0 sd sHo] oheete

S7h 2k 2 A JsA & o] WIS itk A& o 4 gtk

(E1B) E JHCote| ILHSMM St (%)

Ex= 0= = sut = o= o=
= = —0.146 —0.230 0.002 0.000
4= = —0.052 0.011 —0.214 0.007
o= e —0.019 0.011 0.006 —0.340
= = —0.055 0.001 —0.203 0.007
o= o= —0.022 0.002 0.017 —0.340
s= o= —0.150 —0.239 0.013 0.000
o= o= —0.019 0.002 0.006 —0.261
2= o= —0.052 0.001 -0.214 0.084
= o= —0.146 —0.239 0.002 0.078
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