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2. AYA+
H7E Al BE BAH g FE AAGARE 7R B S
HIR O 2 717} o] FoiR it -Elutel A= A EQ012) A A 1]

2 BEE vAA - dEd - F5EQ019)NA StrAE FES e R 4
dAdEe T3l A dmass B4 vk Aok WA - J5F - 7
201592 #H7l=A 2ot ALAG-EAH 20 M7} AA o rAs &
<, 284 - Had - 22015 714 H7E AU AE Alde S
o] AAA g aAE EAEATE 21y ol AFAHEN LS FE BF
o= QA7 AA A FELS Ayt Hr=oly s 5 WS
flol @AFE mAE dFS AT F v IAE AL 9

AR e WHE FE GA 2AARRE RS 5T =
ol At w2 “AFFe] AL oA B 27 oy HIF AL
=9 AHE FAolA RSk HFE, ALE TR Aol dARE AF
Yol Ha Jou IS F AMER Atsts 4ol MR gle(3h=23,
2014”7 A< oujst=H], ol dFo] ATEAL ez A T3 H 7
o EZIdT & ok Avrt o8 F5e HE’ 29 245
e A o lar, sEeEefe)r] wwel Al FuE FA ol st
© =d¥ AEE & T flue dEHex Atk

Leontief(1970) ] A e U= FY4E3tol 874 <

fr
o
N
o
i o
2y
O
i

d
S nEstuA o223l AEE 3 vl 9tk Leontief7} A e “3HE
4F= 3 (environmental input-output, EIO)” & o|4tsteta v ZolL; 7 @
HEA Tl 8=, Duchin(1990)90 ] #H71& 9 #EA= &3
o} o9t Leontief-Duchin EIO 222 H 7] &3} # 7|22 A2 Alo]

Q

2
S
)
=

oj-g-o] AT 7HA sk, AA H7=9 A A 9A] &
= A7 Atk

Nakamura and Kondo(2002)= 7]1&9] AHAdA#RE A3 #H7| &4 A
#3x(Waste Input-Output table, WIO)E 47)3tal, o] & 7|¥to.2 A #H 7]

rr

3 .
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E YA Y] 595 HUlsld Y. WIOE 7] Leontief- Duchin EIO =& 9
A A Aoks 3kt o g, HUEY F AR o] 71 A st
A otk Hm, wepA niALAE ] P E 7?*]% Zlo] EAolth. WOl
= AR E Ut Hrleo vlE 2 AYA R 2y lo] HrlE 34
A S Z - AAA g adE EA 570 Ageitt. o] dEA =
ol¢t HHHA FAWHol TiefsiAl FAHUA=T, AFAE(Linear

programming)= & -§-3F WIO-LP®2 & (Kondo and Nakamura, 2005)°]4 <
o] o ZFHAAFSY ALgol Wi FHF7]HlE(Life-cycle costing,
WIO-LCC) #4}(Nakamura and Kondo, 2006), WIOZS 533 &2 5284
(materials flow analysis, MFA; Nakamura et al., 2007) 5©°] &/01¥ 8} AT}
o] 3 Tsukui et al.(2015)2} Tsukui et al. (2017l A= A9 3t HI7E £
(interregional waste input-output, IRWIO) #41-& &3) x| 7t #7159 &
= W= skt

# o= Lenzen and Reynolds(2014), Reynolds et al.(2014)7} 71 &5
AF&-F(waste supply-use tables, WSUTS)E HE1l o] S &3 A A o 2 &3}
=7} slH, Beylot et al.(2015), Liao et al.(2015), Salemdeeb et al.(2016)7}
zyzh ek ob thuk, d=9 WIOE 753t w40 &8st 5 °E =71
NM= EA o &&= FAolth. ¥ ofy g} Tisserant et al.(2017)+=
EXIOBASEV2E o] -&stof AlAl 4878 A H o] thA S H7E AAS A7)
&= &3t

o|x g o] F7toA WIOE o83t Ad= A

ol adAQl HrlE Ay 2 847 S0 23 s g
AL o] F A - AT BAPTHE JA] O FE SHEEEA Y 0]
sht.

T A= SAAAATHAL S 7535171 AT 7 AATEA H 7]
AR S AL 48t A77F IAP AT A AFdoll A &4
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1998), &3 F-oll A SAAATIEAA Mde AT T2 9742001~ 20100=
53 #7718 viEA A NAMEA-wasteE HA &7 = 3FATHE 5, 2006).
a8y ol F A7 AR ARV = T Ve wEde Ve
O 7 AAst] Aol FEHA Gt FSA AT} SAFol oo
EAAANA 313 F471A4 8 (2014~20200 A= #7115 ARL BAlst A}
SHRAARE, A S FSshA F2 A TEHEAS

o]% 28] 3H2006)0] WIOQ] A& 71s4d<S HESIAA T4 WIO HH
of AR #g A7 ol FoA R AGE - wrEE - FAA Q015N A 2010
d 328 FQIMERE ol &3ty HIES Al Ve MFE UFa &7
5w el F 7kA A
A AFolMe Ee WIOE ol&3te] vl Fd o Walel mE F&F=
ARSI, H7Eol ZAs] TFEHA ol A FAEA o &gst
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A FE5E Fd Arde A Rl flof oAk A s Aol it Al
7F =ule] A AdEs AU sk A9 B2, 218 A3
B77E ol AA AV EE F2FAHSA do= AV ATk
7be i 22 H oA TAHY ARE F2 ITHARAAE BAsk] wid
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A2 A H7EY AL H ARSI

L #H7=9 34 2 Heds
A Ee “2Elr), A2AED, SUER, 340, 2GR, 7
B % B AAGEE FOEM AZ Aol Ay FFe Bas)
A opkAl | BACTAZIZRE Y] A2z A1) 2 H5ha, <1
2-Duire] Mol whel AT AGRHBR TES 5 ok

apwg
R
m (] MEEMEIE
MRENT|E i
| AR AL
ARERIE HENI|@
KR W(2IE B8
AR B4 - 873 E2020).
<I3 271> "H7|EEE . 4 HZIE ERAA
H 7 Eo dAFL gt AA gl dFS etk A EEe] 4

DA Foll &S F+= 2ot
e

2-2>% 2ot A A=

gujE Aoz Qs vwF A FES FAsk Ao, 20159
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ol

o) F 2 F7HT Utk AYAAINE 4N FHFAE w5
AQFNEAN A T E MEF Z77E FEGA 2010 AA A2 )
0 %S AA D ALPNEA LA H71ES 20199 41%2 F7H5H
. AEERE 1 35 AxYol 8%, S5, o4 2L A1 BA, A=A
ol 16%, A7), 7k, 371 B B71=8 FFYl 15%E AAste] A §Fol
A EA A 31715 B e 69%0] DR AR B A4
B719) WA Us) BYF) 2 W] Qrhk 0159 ol F ThA F7hsHe
ZAE Belth AR B AA ANFAN FA s NFS Hout
3 27kt Qo

TAT ANEES FH - LW FHL AA AFHOD ARIHAY AL
Stk TH/1 B9 AAE 0718 ABS A1 BY 22, F5, o4,
TP SO FNAE hY wE S WEY AFHROE TR 90
M7l Re] A2z A6D), HEHZE A B AYPR oA
7} olsle] FAELS VB 2 Fste] H71 B A PP Y,
7, AR g, gz FRE

i

B P
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<H 2-1> 7| & F5E 94 0|
(T E/Y, %)
_ AT ANE
ag| <7 BEAT e weAaA . zﬂji EED
TAF [o0E wAF 208 A% 2uE w4F [2uE 2AF 20E
2010| 374,642 2 49,159 | -3.4 | 137,875 | 11.5 | 178,120 | -2.9 9,488 4.7
2011| 383,333 | 2.3 48,934 | -0.5 | 137,961 | 0.1 186,417 | 4.7 10,021 5.6
2012| 394,496 | 2.9 48,990 0.1 146,390 6.1 186,629 0.1 12,487 | 24.6
2013| 393,116 | -0.3 | 48,728 | -0.5 | 148,443 14 183,538 | -1.7 | 12,407 | -0.6
2014| 401,658 | 2.2 49,915 2.4 153,189 3.2 185,382 1 13,172 6.2
2015| 418,214 | 4.1 51,247 2.7 155,305 14 198,260 6.9 13,402 1.7
2016| 429,128 | 2.6 53,772 4.9 162,129 4.4 199,444 0.6 13,783 2.8
2017| 429,531 | 0.1 53,490 | -0.5 | 164,874 1.7 196,262 | -1.6 | 14,905 8.1
2018 446,102 | 3.9 56,035 4.8 167,727 1.7 206,951 5.4 15,389 3.2
2019| 497,238 | 11.5 | 57,961 3.4 | 202,619 | 20.8 | 221,102 6.8 15,556 1.1
w1 ABANNZE ADAINE, AALABANN L, TARABATNNEE BE

X725 37 5(2020).
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AR 75202000 A A TA.
<1 2-2> W7|E R WA 20|

AIQGAARH &R ARmH T ES 23T FXolH, 2010~2013
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Hr7le SREEc 9 Al Xpol& EAvHd 2-3 Fa1). AEA
H71=2) A5 AA H7 & EAAFE 62%% AZ-EE AL 9lo] oE HIY|=H
© Hl&o] 9t TREE AHEd £ wEste drle2 o

2 AGEHAAT, SZFA ME HrEoA Wi B &7 AgE s HSol
Fstth. SEA #H 7= 29%7F vl HH AL 53%7F &2 ™, T 18%
T MABEHE 7R H7 &S LZolv A8 Ay

°] &
T AES AT BTt o

ZEA-7tAd
ZEA-294 |
=
iofl A28 |
Z0
MEE=HH=
sMgaEeHE |
%0 goy Il
oyl
< 7ted Il
=44
Tt A
:m |"|_o |
hal
tegeddey |
7|t
KO =
0 50,000 100,000 150,000 200,000
0w oz m HEEw S =m 7| E
(2l E/Y)
MF YRS A MEALATA B oI
AR 37 F202000 A A TA.
<dg 2-3> I7|1& S/RE A= AE
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A AR B ESAIEAH 7 &2 82%7F AL o 13%7F vl ¥, 6%7}
7t AT B &R E A AR AHYFS Vo2 B AYR

W EAEAHZE 5 EALHEC] M B gFS 7155 ok
AL H 7 EL 98%7F AL-E&=H =l o83 FAE ALEAA7E FAM =
FEs BT AEIE AR T AolojA A AL L ERHR= At

the ol folslof @k AR AN TL 63%7F AEEH 1 21%7}o] o

2. H71E AgAAd |

D A71E Hegaide] 94 A%
H7E AYAES SHARAL} HAFHEANLZE 72T
AL oA AT A R Ur e, Tl e S, T, a4
5o 71AA A vk, SH, A, 138 9 s E x3ete 515
AR, 283 A, 5714 2 #7148 Rele AESH Alde] lth HEA
o BE AL B 9 FA O wEt 3F
AT ATFABALE TR 5 QU
SUARAAE T AN AGAAGA o A&l DAY T2%=
AN RY 231, B 7HE XA 73%, A7HA A
A 64%2 FEALNA O Be iﬁiﬂﬂ%% Agletal Aok <1H 2-4>9
A= A7 AL AGER 7HEE 43e AAE BelA v FFA g
AEE & AQdstaie AR £& 7lsES BAth
TNBAA S 27N i YA S A 9F BE A

S
=
A3 SAEAUIAAL, @714 23404, AR - So] x5

o
il
ofy
[4:1—4
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A= A e] R

]
E
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13) BeAd 28717 242202 AL L= HE ASEAAAA A8 2 A2 7
7(40 7%%] H Nx‘“i ZH%].%QI— H]EE /]Ula‘]—li]-
14) 7P E AEE 3659 7HEEls AL s1ABIe AL

2 AA bEERY ¢
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3 AP g2 AFARGA] 467 =, ATFA A 8847 EOo = AF7EA E] A
AollA o B2 & APstal vk B THEES AYAX A 34%, A7t
AYAA 21%=2 =4 Fou A9E Ax7F A AeFZ7D, dHEE

FTHEFE)L 7HsECl 10%5 Z3|do(2d 2-5 ).

100%

N

80%

60%

40%

20%
0

T oo <k oROKE R X Mo X of I Jooaf Jooof Jo Kb
] X I T od Ho T ot T RO nO Mo Mo T ORI RO RO T
B33 AHAIE AT 7| 2) e A A - 7| &)
T 7MEES 20189 A /(A8 F*365)71002. 2 Al4tst
AR BAR - S8 FTH201DAA AT
<A™ 2-4> 2ZAM4H JIEE
80%
60%
40%
N |I I “ | | I I I |
0% = . II _
T o = &K RO oMo X oof I do oI Ao o o Kk
ol X IF ET’ o o T ol T RO RO Mo Mo T OTL RO OROOX™
A AR A m A7 2] A

¥ 7hEE = 2018 A 2 /(A 8 F365)
AR BAE - FFHAFI0IDNA ATA.
<13 2-5> 7|§AE 7tEE
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HAFHEAR MPALL 201849 712 AWAXGA 218704, A7
AA 274 A7} &L=

oA AP AEE &35
sh T <19 2-
B 55%2H, ME-L 83%, AFE 98%oln AT &4k FB, AR AN
Ag 7bs Asto] 109 HEo.E Ao Eahgelo] o 2tk

o] o
UEREES % AAA FRAA FH 4L Fushs o] of

100% 80
80% 60
60%
40
40%
20% 20
0% 0
T Uk &R RO Mo R o I dJooIr oo o b
©l I T ol Mo I ool T RO Ko Mo o T X RO RO T
A e A7 A e 2FO A SHE-E, 1)

AR EBE = 7] )/ & )
XA}% 7he A% = {Poﬂlﬂﬁa 7 & (n)/2018d vl F F(ni)
2= AR H% 01D A A3,

<13 2-6 H%*I*E*-I Al ZetE U ARE 7ts Gt

—_

AZ&HA = TS HJ7ES BEE A EYA, S 97
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e AZ&ss ASAZEUA, SHAZEAH ASAZ A I st
= TEAZEAAZ TRD 7 A0 2018 7E FHAZ-E A A(1,33470
)7} 4169 &, HASAZEJAQCTINL)7E 258F == At o TR
284 A(4,018714)71 3,686%F =< A Este] TEAZEAA L F =T 7T
At <O" 2-D2 ol AZEFA Y 7HeES YEtd=H, dA 71

B wF tAIE 40% olske] %o JFEES Ralth thik A% F0AE
A9 B4k, Q0] AFABEUA THEES 100% RO EE o]
OB A ¥ & glon el AU FaAAA G4 102%2) 7HE
5o malth

150%

100%

50%

_ I.I|||||.|I|.|..

T o o &K R OXI Mo X oof I o oI 4o oaf o K
©l X IO T ol Ho T ot T RO nO Mo Mo T ORI RO ROOT

B SUAEELA m 2| SHEELH m STUEEL A » SUAHHBAH (H2H 7| =)

#F: 7HEE = 2018 A 2] FH(H 2] 5 2 *365)
AR DAY DR FTDHIDNA ATA.
<13 277> H7|= A FA 7tsE

2) TP A oF vk A
FEANPHAE FAENPGA Y AEFE o|F FEAY HYE WY S
As) A AT 24T R FY A wigAolth 1992l wig-&
AAFste] 2016 WS TR AR oY A RAE 2A] el wet
AFE 7170S 20253 7HA] AR T 201630 £3E Ao 2 oA ui gt
S SN By o] g Wi o] wistel 2|7 F A AF, 54
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CE 2-2> AZHOHR| AR

(9] : ¥hoi, ¥ &)

RIS

Ti g 7|3t HA A o] H A o 8-
A1l H 7 1992.02~2000.10 409 251 6,425
Al2e) 7 2000.10~2018.10 378 262 8,018
A 3-1vH H % 2018.09~ 103 83 1,819
A4l Hd 5 593 6,538
Z1EHA A S A]) 117 - -
A 1,600 596 22,800
X XMUH A e A3 P A FARAG-1m P ANS £33 FRY.
%A E: =) R 2] FAHhttps://www.slc.or kr/main.do).

195 AAALE P HAdT 5+ A= A7 Be) FFL AR,
0% o7l A AYE MAFFRE 100% 7Hbste] Aoai B U4
73 e 2 HA3 = 3

F kg
Atk olol] whel X aAAl= Al A&H 7] =S 2018 tiH] 10% 7

gtk 28y 2020030 A A AHA] 583 F 4330] M EHAE e
Ao 2 YEPGTHEE 1-1 F1). AgEEE ALA] 257 x]x}iﬂ = 2071,
7% 2470 AAA F 1470, A3 97 AAA 25T RIS HAE 96k
ow AMEAT} ZEF thu 124.8%, AHA A 116.6%, H7 1= A 111.3%=

o5 -
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43k

o}
A 293 3% Lol B9 EF3 Qo] AaAel gtk A AW,

18

HE] o Bae e 24 Hrls SAIAAE, J3&F ARTHA, H7E
FEEAE 55 AASAT 199530l 22871 F A, 1996\ ol = A%

H7= ZAEFA=E S8l #7129 TS AdHF o= AAstaAt st

2000 el = #H 71 &9 Adeds A o FAo] A AT o 275
o8 AR A DA vl AZEYFE FAsto Hr|=o| EFH AZ
£S5 3= AR Y A 84 =(Extended Producer Responsibility,
EPR; 2003d AlEHE & & Atk TAA TAE APEE N7 RSIA =
E 20029 RE S FoA &Fste HE 2008dd= FHAARAAE
(EcoAS)E, 20143 78 &= HI7HHAF FAEE 45 Aldstaint 2014E 7
He d=3o= 54 THEAE Ay, %*‘ =7 H 7= A
AstE S8 9% AdS Fskstal Aok

JEy HrE AR SUkek vl B &zt
ool Mgkl the 8 77} ok ool w
tal 8ol &5 Xt =& FAALEE TS5t Ae &
A7 2 ] o] 2018 Al =Y. o]+ A|F 5 2ol &4 BT,

#2le] AR sl FA v
g7z TAe A IA

1S BAMoR s

©
h=)

Ol

A ALEEold THHI 2 EANAEE SHAD, AL AT
Az, 3A4Y AFAE, A7 EXNZRGFAE o] A=A

A HA7IE AL A& A A, BN, Azl &
RO 8 ZAAdE3ALS & F535he 21S BRE Itk Aded Ze A
Aol AA H7EY BAE HAFst HFAEFS EolaL, AdEgol
|ES Fol1A gt
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HAYEE Jej S 7HA £ £ o] &3tr] A= v Y
(allocation matrix)& F3l AP =Z A oF st} vl &E P& 5o F4HQ
4 S, e #HZIE k FToAA #HZIE AZAA oA AeEHe EFY HES
ot #HrlE MEFS UYetdle wek w., wpol viE YE& Fkd
HiEE Hr7l=9 AR Mo Fez Hadn.

rlr
§
o

il

O

WIOE A ABEE 44 CABA HYABEN Y BAR
L Fgstel 7% FUME RN H§F & Utk B HolME WIOS
ol & AL ATt

NG = L N D)7 o)A o] jo A o] g3
958 FU0E sEoldn B A, = A9 A4k 1A A% A
2 ouath Bl AFF8E £, BT 9, (54 2-Dol APk

(541 2-1) X=(Y X+ fy (i=1,.,N)

H7& FEoMAE rz7A 2 I/Vk-(kZI,...,K,jzl,...,N+ T)7}F joll A &
Ashs H71= ko WlEielal TR TAs= Hrl=dol £y
g, #H7l= WMEF Ateldle (72 2-2)7F Ay

(&2 2-2) W= (33 W)+ fw, (k=1,... K)

ol W ANE FHRE MEFoR Wi P 5,8 ]

PPd A/ BEQNHSYDY SEnE g A3 o] EET & Atk

(441 2-3) 2= 23 38 (Wt fw)) (=1, 7)

2 - ] L1



o] HoA zE Zt H7|E AYARAA AYHE AA HEAYFS
omgte}, 9lo] Mg &8st FYAS(nput coefficients) 2 2l & A
“~(emission coefficients)E t&3} o] &3}

Ay =aj;=X;/X; (i,j=1,...,N)

= Z ) — . j—
(4] 2-4) Az=afi =X/ 4 (=1 Nit =1, T)
GX:gkj:ij/X (k_l ,K;jzl,...,N)
Gr=gl=X.,/2 k=1, K;t=1,..,T)

A7 ngol @ wele] A%
)2 ojmgey. Wl EA 5
oA A e

to
Wi
i)
ol
rlr
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e
fo
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T
X, =Qalx)+(XalZ) + fx (1j=1,.Nit=1,..., T)

T
Z = Zstk(ngJX +3305 7+ fy) (G=1,. Nk =1,.., Kit=1,.., )

j=1 =1

g o) gsto] A BPe 2 wA} (2 2-HT o] HE
sgaEdEe Yol & Ao
A, A, Iy
A Al — —
(4 2-6) ()Z() (SGXSGZ) g)Jr Sf o

o[Al FUAFt wiEATTE LA FAHIL 7 YHo| APHo] ZA)
H

T X9k zol|l thsiA &1 (574 2-7)°] -7
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A7F B = iEdel S7FeHA AU A4
=dl, o] & &% Z3Hdecoupling!®)zt gt} Bl EF S AHEE
7 E(emission indensity)7} Al kol whe} 7+AS) Q
2 2o}

25237t dojubA] Fenkal 7hgeka A R Al wEl L9 =
Ao MiEFs S7IsH HEE, d5xste FAEAY A&7 sAHS B
T 583 7delth. OECDR002)NA = "ax3t A+E A&E7s4d A
(Sustainability indicators)®] b= AA st tFe-3 o] Aot} 16) (S
2-10)9| 4| EP= 27 F-sHenvironmental pressures)©] i, DF= A A 7%

(driving force)o]t}.

(R
)
ol
BN
ot
N
i
9

oX,
N

| A

(EP/DF), a0t period
XA o_ S endofperio
(T}l‘ 2 10) Hatio (EP/DF)startofperiod
ojuf Wlgo] 1Ht &Aoo s 7|3tel| @ 23t dojd Aot 2=
3 o] 442 ghol AolH = AL WehnA (54 2-1Drke] o)
ok gto] ORTH IZAY oW S aEFo] AdET, 0Bt oW S E

&40 o= A ou| gt
(A1 2-11) Decoupling factor = 1 — Decoupling ratio

Tapio(2005)= % %2312 &4 712 v|Z 2] GDP &8 A4(A C02/A GDP)
o2 Aojatal, <Y 2-8>9 oy A= PRI

15) 874 5006) 1 &= g5 Z3Hdecoupling)E “AAAR” olgtes &ol2 MY
16) Y& NAMEAo| A= 3+7 -8 7| A %] & (Environmental Efficiency Improvement Index,
EEDDZt= 801 & A8-3th(Ariyoshi, 2006 Zar).

3 2] 2-1)



AV

E xpansive negative Fapamuise compleng
decoapling AGDP =0
MG AVOL D
Stpeng megalive AN A0 WBAVOL S%SAGDP =0 8-1 3
bersapling aAYOL %G1 2
G
$NTH.
SAVOL | *aXGINE
Weak deconplimg
SO
VL
AV Y AGDP=- §
Weak megatine Ll Ea
Aerapling
\.E-!:P .
'-.'l.'l.Ll S SLDP =08
Siromg deconjpling
MO -0
Keceaive AL
b wgill g oA VO | SA0DF
TR
T
ANDL0
SaAVOL Sab G =0 8- 2
3 Tapio(2005) L.
<3 2-8> FA4¥L HE RS 371 B3xe
°|& tE @R F-E A&7 98 (2] 2-1297 I 5 Yok x, 9
XoE FR AET 2719 BRI, v, v,E 47 FE AT 2719
AAAZEGDP e FAFE)oIt. E5x3 AF 7ES (F 2-0O9 Ao
(X, — X,)/ X,
(424 2-12) e YA
(¥, = ¥,)/ Y,
o|H Y BA HHet AAHARE FA ol o]}

DABATHA & FHA At

= 1
TG AALE o] B S P EExst ARE AAARE S

mg_‘lr

AT
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<E 2-4> SHEZR3 A E J|E

AX AY D, Decoupling state
1 <0 >0 D, <0 strong decoupling
2 >0 >0 0.8=D,>0 weak decoupling
3 >0 >0 1.2> D, > 0.8 expansive coupling
4 >0 >0 D, >1.2 expansive negative decoupling
) >0 <0 D, <0 strong negative decoupling
6 <0 <0 0.8=D,>0 weak negative decoupling
7 <0 <0 1.2>= D, >0.8 recessive coupling
8 <0 <0 D, >1.2 recessive decoupling

22 Tapio(2005); Wang et al.(2017)ll 4] =%35435 AL A&

Z7HE A% AWANA SHFEAG} A AIE HFERE BHB

(4] 2-13)  p; =prag+ D1 g P @g 1 T T PRt (gt o))
o] A& PH=E HASHH o ZTh

(54] 2-14) P =A"P+(PA+V)

C bAoA kREe) AE ASlE DuEelTh AT oA kS

*

P
Ao)F EYAS FHolrd, A = 4" AAPHolth 4 = BAAFHY

17) £ Ao W& ol vhAs| 2200715 v o2 I

33 - .-rg-;'m'-_':f



A9} 13 WE A KHES A
G e o] 4
gl Aea (54 2-15)F

[e)

=2

& 3P

ol (2] 2-16) A (4] 2-15)&

AR TVA Af2eo] Zh A

At

PN
s

=(1—A4")

A ko] RBAATLA o

M%%gﬂ S7yskel 2 4t

/\].cﬂ o

Y

=7 A (5

o

k
e

=(1—-A")

2] o]

W H (2] 2-17)2}
AYRE] AAATA VX HFEAE

Fv|go = gHnh
H 274 sbg g g AR oA AL
1#) (Corperate Goods Price Index, CGP) & AH| A&7

LI =

(P+ar)A + V]

7t 7]

B 5(

]
H

=z

3H) (Consumer Price Index, CPDel] o= AT F&FL n| 2 =X = th&a zo)

F% 4 vk

ACGPI= EAP Z%/E wa

i=1j=

ACPI=Y)AP, - /Y,
i=1 i=1
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A4 A HrEdddEE 75
L H7l=atddaswe] 75

D A5
Aol AE 201593 20189 9] WIOE 7330} 7] 2] EatE ol
< X, Xp, Ve =239 201593 2018 FUMER VRS
2 A7 A EEol 2A R/t ARtk
7= WEd FRE YEl= B8 & =
= A 5 A ARH2015, 2018) ARE o] AYFEE HIE EF
d

& Q8 AQE NEALA 7718 A4

o
ol
Oll

H7 =S AAFAAT HiEH = Ao 3. HIFFaFE9 ﬂilﬂ%
o) = %

o
& AR ABA AZBBH ARAT A7) B EFS o] SR
% =

YA oA TS HrlE WEE W 244

tlo
o
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ol
2 Xl
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ol
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)
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A QA ItE7 = 2o 7} skaL 24?4/\] 22 Hrls 4 Rles
&3t AEEE Befidnt olFA 73 AgAIEE #Hrls ST viE
FE e FotH Az A= AYdF LAsHA Ht 20153 l= o] ¢}
< AR} AFHA Fob A= 7] & A =AHGAE, 2016~201NE ©] &3

18) AR AEAHEIES R8sl AdE W=
ol MEH=A7E B2 JAHA Fa iE
skl

19) 2018 A Fell= EAF3} oldifo] TFHA kol dxwris dA 3 AHdF
A HZEAeFRT Houg, Ay AAE HZEA 2 FH(E/L)*365/2018F A
Y FHE)Ie Fot] 2.

T A4n
I gl
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ok oojd R EE A E S 2 A A5 2 A5HrES

AZFAE 5d S92 BEZAE 2=, 2016@ 28 wl&FS Y=
52 HuAe] AHgAd E #HrE BAF AEE (52 2-198 o] &3
2015 AA A7 EF 7|Eo 2 Fhaket 7 2018 A5} FUSHA HAEER

o] =

e AIPFL ol g FAH R AgddRRe HIE £, &0

2 ALGER) F CHIE SR, 2w D ) o 3 2 A

o WY B 27 e v S-S Fiel 747wy gl A BRuETEE

TEIL, AAADEAN L A ARG FRO) FYAETEE TIT
. _ e (e o, 20157 7 B A R (A A)
(44 2-19) A AL A/ ETAF(ER) < Sreass S

e E el 247k WERFT AT RF JRE ANTT 247

2 HEF AE AU A Y AL FE EUZ W EAIFE o] 838 AlLtst
ATk, H wjEEe AR - 2YFAHA2017, 202002]  “ArAd H <=2
LA 2”& B AT AAGEF BHA A8k o] &3kt

B AT H)E WPl He Auage ST BRsT Az

ARste] CGE 2-559 ol & 197) AFgl oz PRI

AEAE o] §3t7] o] 2

T4 Bart 9l B
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WEEe| FERF BT

= 7HA
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ERE Akl Y9 AR
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ok

20) 20164 S/ EALFE AFANSFAZA o R 3718 Fol, 20159 7]
EAYFE ATANE WY D AGAR o WA A7 Folk

2 ek MEFE AUA NG BE NELA MU LA WEGOS T
@ 4 A AUAALN BE MEFE UABA2E WEoE JquALY T4
0% o, olF 24 Addl TIT H NEASE Fekel Avr voA &
Wk AEFE Y LAASE s G ARad FAA A e
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ZAYEFONE 7120 s AFAZZ B4 2 HPAP 2 ‘A
ZHNEEAZA o BFVES QAT o5 HUEFS AARE 3

3E 1-2>0] A A7

<H 2-5> H7|SiEAEE HEER

A A A A

INDO1  sHAY IND11 714 = A8 A=z

INDO2 3¢ IND12 7] & A=k, Adr)7] Az
INDO3 S28F A%y IND13 &340 A=z

INDO4  HF Z 7HsAF Az IND14 7} 2 ZIEpAlF A =4
IND05 HA] & FolAFE A%, Q14 | INDIS A7), 712, £7] 2 FEAY
INDO6 Mgt 2 M{AHAF AZY | INDI6 sk - #V]E X 2 3E5AY
INDO7 &}8tE2 @ 33hAE A2 | IND17  AEY

INDO8  Hlw% FEAF A=Y IND18 4Bl =<

INDO9  1x &% A=Y IND19  F-Za44, =1 2 A3 1Ak 9y
IND10 F&7HEAF A=Y

3 Hrl=2 &7 B A
WIOl& <18 2-1>2] H7& oA AGH7Ee Al AEA A=,
A EA LA A 7 &, A2H 7| E0] 2dEH. wiEdel wet FE vjE
A

He w7 Aol d2ER 4] Hrled AR g ERles 7K

4 2R £ ATE M AU B, SAERANE Sei 2
TEHE RS BEIR, 7 A7) B 17T FHS dele Poz
BR/1ZES AESAT 201896 AR H71E EFH71F] Tkl wet
201599 BRIFANN AAH-AANAAAER o sty - B
E3-71EF 7F F7HE 9o, 20151 9] WIO+= 28, 2018'd 9] WIO+= 30%

22) AEA TN E, AN EALAANE, AEH B EFVES UB AR B
R AAEE RE 1-Do] AABT,



o] 7128 TR
A7l A WY, 27 ABEY A b WFER PRI

<H 2-6> I7|E 2§
Jheix SAE - AT, FolF, WHF, ¥ - (37, SehaEF
< AeE, AN AAAERS, 71E
ARAAA T, #7178 LUF, F8 - =AVR/, F55
2y A% 14 SUF, fel - mAF e
EANE, 718
7 ﬁ/é * %%/5] < ] =] =] Al 3
’ - 294 A8, ARcE Hwd, e
AL 7 AL | FolF, FelF, 2™ - AF, FRFAF, A7) - AAA
e Elolol, H4, oF, I5H7E, /TR, 7IE
L ANE =Yy E .
= *;]T;]f]%]ﬁ SAZRHINE R

W * 20180 F71E #H7)E

2. 97| &AM AEE AHE

D #H7E4ddas
20153 7} 2018%19] WIO= ZH2t <& 2-7> 2 <X 2-8>3 2t} 339 Adthe
as

= ST 20151 thH] 2018 0] of 2T = Aastin. ol el
2 g AA LA B H7|EdA Zdsks ALz,
2015\ 7} 2018\ <] A lAIA ZHAlE A =F Al o] 2}o)23) wj Fo)ghal

23) 2015 ¢] AAAE MEFS sB2A AR AFHZIEFTAEAH2016) o #e
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H7Ee TAAZI= IND0O9. 12k 54 Axd’ 21,9009 =(14.7%)2] 7
71Ee WEsAt
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H7]=olth 7HEAZH 7 =3 AFAA A
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W Zo0] 528 Eo. 2 258%2 X}A5H 714 ZEH04T E, 10.0%), EolF

247k MEFLe T Z78Th 201593} 20189 2% INDIS. A1,
e 37 R FEAY o] g BE WIFS A, 2018d0) = o
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AP’ o] oF 26.63%(3,032% m3)e] HE WHstar, ‘INDO7. shst=2
2 sleA|F A2, ‘INDO3. S2EF A2y, ‘INDUM A+ 2 7H=A)
F A=A, INDOS. =A 51 FolAlF Az, D’ o] 42 10%E Fit
F3sk= o] HSE mlEsn) 20180 = 49 Al ) AH 9] AR

A
(e]
b S7bekAL YA Ak} Bl Zasti A AAFo® Fask.
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<E 2-7> 2015 07| SAtHAEHE
(T9: A9 o, & A & CO2%q., ¥ m’)
TNDOL | IND0Z | IND03 | INDO4 | INDO5 | INDOG | INDO7 | INDOS | IND09 | INDI0 | INDIL | INDI2
INDO1 31762 | 55 | 35357.7] 7505 | 9924 | 70 | 11272 | 80 | 167 | 165 | 197 | 24
INDO2 10 | 25 | 23 | 49 | 261 | 56941 53641 | 34112 | 175599 | 258 | 122 | 309
INDO3 92428 | 87 | 223100| 7190 | 746 | 740 | 12122 | 382 | 813 | 810 | 898 | 1054
IND04 6080 | 114 | 1633 | 22898 | 4291 | 639 | L7050 | 1379 | 2364 | 4309 | 2064 | 6482
INDO5 6383 | 128 | 2356 | 9083 | 137553 | 1303 | 1668.0 | 4524 | 3006 | 8164 | 4300 | 14562
INDOG 10266 | 599 | 2288 | 237 | 1837 | 41554 | 26,1530 | 13851 | 6281 | 5070 | 2841 | 4952
INDO7 46258 | 1243 | 31675 | 7,1434 | 29328 | 21076 | 80,6488 | 17724 | 1569.3 | 51563 | 4,7613 | 202385
INDO8 175 | 84 | 6056 | 444 | 206 | 709 | 997 | 6,062 | 24732 | 5075 | 4168 | 65685
INDO9 292 | 53 | 70 | 248 | 404 | 1818 | 18819 | 6537 | 453315 | 18,138.9 | 10,6896 | 155996
IND10 559 | 596 | L7417 | 33%.2 | 3174 | 11692 | 18408 | 487.0 | 11753 | 147517 | 129764 | 7,0849
INDLL 1855 | 238 | 1468 | 1583 | 1498 | 4623 | 7377 | 2198 | 6069 | L1969 | 90180 |130079.3
D12 2107 | 1046 | 1753 | 887 | 709 | 9301 | 30269 | 3648 | L0545 | 2,9837 | 25,9851 | 3.8575
IND13 2128 | 628 | 207 | 232 | 436 | 897 | 2300 | 1566 | 1177 | 192 | 8815 | 1148
INDL4 1769 | 1038 | 31042 | 163647 | 14467 | 2513 | 5127.7 | 8320 | 24548 | 39553 | 5,0626 | 113919
INDL5 7333 | 1061 | 11914 | 11605 | 1447.8 | 1,8904 | 61635 | 16846 | 69442 | 19602 | 12680 | 48466
D16 323 | 28 | 3480 | 1651 | 4638 | 626 | 16335 | 3150 | 27095 | 3.1 | 5161 | 217.0
D17 716 | 139 | 632 | 21 | %2 | 500 | 1785 | 318 | 1444 | %2 | 845 | 2302
IND18 6,363.8 | 12454 | 189575 | 12,6650 | 7.020.2 | 6,052 | 343218 | 84663 | 16,2900 | 123476 | 153174 | 422274
INDL9 %4 | - - - - - - - - - - -
298 -Aaw| - - - - - - - - - - - -
Folm | 10 | - | ieses | - |21575] - | 7300 | 2555 | 365 | - | 1825 | 65335
A UE® | 13505 | 6205 | 199290 | 19345 |2385275] 1,0585 | 168630 | 8,7235 | 16,7900 | 30,9885 | 18,2865 | 214255
Azgmew| - | - | - [ - | - [ - | - [ -1 -1-1-T71-
4| Ea=9% | 11530 | 15330 |212,2475] 65,5540 |519,1395] 22,7030 |543,339.0|123,297.0| 93,367.0 | 60,1155 | 26,2435 | 221,153.5
A% | %5 | - | 59130 [287620| 365 | - | 57305 | 14600 | 730 | 16790 | 5840 | 6935
18 |12L1435] 20075 |151L8665|175419.0| 136785 -~ |350.9265168922.0| 83,7310 | 45,4060 | 14,9650 | 1724260
AgdA® | - | - | - | - [ - | - [ - | - [ - -1 -71-
NI - - - - - - - - - - -
2 5a-=mn| - - - - - - - - - - - -
A% -~ | 5475 [37.7030 1095 | 74825 | - | 123005 | 784385 | USHBRO| 16L1475] 6,7525 | 26,4260
EAR | 22265 | 3650 | 55115 | 5110 | 636925 | 56210 | 93075 | 40,296.0 | 4812525 379,2715] 64,8970 | 132495
71EF | 88,3300 | 22,6665 | 169.4330] 35,0400 [592,3950] - |458,257.5422,889.0| LoW5340] 122,348.0] 14,9285 | 71,8685
HuEw - - - - - - - - - - - -
LY - - -1 - -1 -1 -1 -1 -1 -1 -71-=
THIAAAE| - - - - - - - - - - - -
ML - - - - - - - - - - - -
MEETH - - - - - - - - - - - -
g =8 -a% | - - - - - - - - - - - -
A wBFAR | - | - | - | - | - [ - | - [ -1 - [ - -1-
A _ehorol - - - - - - - - - - - -
4 wms - - - - - - - - - - - -
2 am - - - - - - - - - - E -
d geAne | - - - - - - - - - - - -
- A7s - - - - - - - - - - - -
2 Aw - - - - - - - - - - - -
JegARRAE | - - - - - - - - - - - -
w7 C02 | 38200 | 6471 | 86717 | 66645 | 113678 | 36,2260 | 58,3411 | 24,780.7 |122,2455] 8,1754 | 51162 | 23,7194
S ELE L) 22,2746 |130,238.0] 138.995.1| 116,136.8| 34,017.9 | 153,650.9] 47,513.8 |121.900.3] 329771 |- |292.3625

- 42 - -i ..._'



<E 2-7> 2015 7| AP HHE(AS)

(9l o) o, B

, A § CO2q., & m?)

IND13 | IND14 | ND15 | IND16 | IND17 | IND18 | IND19 L] 27 | AgE |HFreA

INDO1 14.7 567.2 6.5 6.4 4905 | 11,0248 | 299.1 0.9 0.4 15 18,992.9
INDO2 5.6 372 | 287160 | 480 259.9 34.4 5.4 8.5 41 35.3 104
INDO3 81.9 670.6 34.5 27.5 81.0 | 43,6636 | 8588 0.3 0.1 1.9 | 54,1011
INDO4 15194 | 28953 | 79.8 149.8 3274 | 75274 | 6412 349 16.8 851 | 634224
INDO5 3402 | 22425 | 2259 417 | 45846 | 142181 | 4934 48 2.3 272 4,858.2
INDO6 752.3 6154 | 30081 | 1326 9922 | 26,0736 | 986.1 53.4 25.7 7.9 47,825.1
INDO7 17,7967 | 46069 | 21165 | 3358 | 86340 | 37,5043 | 477.1 119.5 57.6 828 | 89,7089
INDO8 16741 | 379.1 -11.2 648 | 21,1212 | 12448 | 897 0.3 0.2 57.6 3,061.0
IND09 20,0086 | 23457 | 1917 5.4 134411 | 5236 1.1 13 0.6 5.7 34,924.0
IND10 21,014.6 | 24536 | 546.4 1227 | 16,662.0 | 4,789.1 | 456.0 12,5 6.0 70.0 19,674.8
IND11 20,150.5 | 3,063.0 | 2091.8 | 2589 | 11,4701 | 30,2014 | 851.1 76.3 36.7 116.6 | 268,.291.9
IND12 10,299.5 | 1,987.4 | 587.3 268.7 | 54310 | 24140 | 1837 30.0 14.4 170.2 | 1017517
IND13 70,1320 | 9336 28.2 124.7 828 | 14,1679 | 8731 463 22.3 270 | 190,779.0
IND14 85427 | 7,066.6 | 256.0 2209 | 22419 | 10,8545 | 4582 9.5 46 161.7 | 16,7231
IND15 1,884.7 | 1,159.7 | 12,8487 | 570.2 8290 | 285938 | 1,2200 | 1226 59.1 2280 | 18,2531
IND16 151.6 100.3 93.6 512.0 9%.7 | 40003 | 203.0 184.7 89.0 18.8 3,278.2
IND17 107.9 45.2 341.3 23.4 636 | 8965.7 | 550.9 6.3 3.0 9.4 198,642.7
IND18 33497.3 | 14,1134 | 52143 | 41323 | 39,5580 | 438,230.7 | 16,105.7 | 1,116.2 | 537.6 | 2,012.8 | 918,647.9
IND19 - - - - - 2,661.7 - 0.0 0.0 0.0 117,572.5

SAE - AaT| - - - - - - - 0.0 [ 11,699.6 [906,792.8| 408.800.0
Zo|F 18615 | 3285 - 2920 | 33215 | 42340 | 1095 0.0 | 65817.2 [4624,8101]1987,2425

7} i 639115 | 57,8525 | 4,489.5 [221,153.5|412,377.0 | 235425 | 20,330.5 | 0.0 | 17,238.6 |1,383,278.6| 5938915

ERIEERE T - - - - - - - 0.0 9,881.7 |807,654.1| 345,801.0

A | EEx"H [ 202,721.0 [329,996.5 | 32,4485 |1,344,2585]641,378.0 | 98,1120 | 25,9880 | 0.0 | 52,958.5 |7,6659285] 1,364,625.5

ErE] 97820 | 1.8980 | 17155 | 7.519.0 | 95265 | 4599.0 - 0.0 1,441.0 [104,202.2 -
7€} 133,371.0 | 307,293.5 | 44,165.0 |3,439,2125| 165,527.5 | 674,666.0 | 425444.0 | 0.0 |331,342.0 [124384%04| 2,079,405.0
AAHAF - - - - 62.359,7025 - - 0.0 |114,856.5|170,607.3 -
EE P EISES - - - - 363,211.5 - - 0.0 3,554.4 | 19,246.7 -
f‘ &9 =R R - - - - 14,8555 - - 0.0 | 26567.7 [282,720.9| 227,395.0
}‘5 247 72,744.5 | 77,088.0 |497,8235[192,209.0 | 24455 | 13,067.0 | 2555 0.0 | 684918 [491,507.9| 1634835
EAF 190,092.0 | 102,236.5 | 7,263.5 |585,7885| 6,716.0 | 13,6875 | 5,146.5 0.0 | 74,130.7 [498,848.3| 255,792.0
71} 153,993.5 | 186,259.5 | 10401,1495 | 2,166,311.5| 243,601.0 | 218,452.5 [ 110,595.0 | 0.0  |716,054.8]4,801,739.9] 1,030,7235
z EEEES - - - - 53,5455 - - 0.0 5,042.8 | 31,699.7 -
@ 3 - - - 1,131.5 - - 0.0 41.7 364.4 -
ERAANNE|] - - - |85719885] - - 0.0 [177,040.5]1,055916.4 -

A EXES - - - - - - - 0.0 2,610.8 | 1,659.0 |1.647,500.5

s PSS - - - - - - - 0.0 979.1 6222 | 617.8720

g | 38 -2% - - - - - - 0.0 14115 | 896.9 | 890,709.5

7t | FEFAF - - - - - - 0.0 1,535.0 | 975.4 | 968,637.0

% (A AAAER| - - - - - - - 0.0 116.8 74.2 73,6935

2 Efo]of - - - - - - - 0.0 14.3 9.1 9,052.0

A EES - - - - - - 0.0 22.7 14.4 14,308.0

& BED - - - - - - 0.0 89.3 56.7 56,356.0

g gwHrE - - - - - - - 0.0 257.6 163.7 | 1625710

Wl TR - - - - - - - 0.0 241.1 153.2 | 152,1685

3 71eF - - - - - - 0.0 736.8 | 468.2 | 464937.0

$2AERME - - - - - - - 0.0 16,025.9 |418,218.55,190,117.5

A CO2 10,470.0 | 1,256.7 |194,201.6 | 6,564.0 | 1,020.0 | 93,460.0 - - - - 12,2084

b - 2,623.9 [107,971.9] 4,39%.7 - 13,236.3 - 10,7171 ] 0.0 3,878.7 -
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<H 2-8> 2018 H|7| SAIAHLH
[e3)]

[ -
(9 A . A & CO2q., A m?

INDO1 | INDO2 | INDO3 | INDO4 | INDO5 | INDO6 | INDO7 | INDO8 | INDO9 | INDI0 | IND11 | INDI2

INDO1 3,484.4 5.4 36,160.6 | 688.4 866.4 6.6 1,046.1 71 14.8 12.5 18.1 16.8
IND02 11 31 313 35 269 |83522.2| 6,726.4 | 38643 | 22,8155 | 244 12.6 33.9
INDO3 9,031.3 9.4 24,3724 | 646.6 68.7 61.1 1,461.4 38.2 81.8 73.3 96.4 85.3
INDO4 738.1 15.3 1775 | 21,1752 | 3777 94.1 1,613.0 | 180.1 283.1 432.3 245.3 593.1
INDO5 686.6 13.4 2,810.8 | 844.7 |14968.7| 162.8 | 1,979.0 | 495.7 3134 812.5 490.1 | 1,409.3
INDO6 1,630.5 | 137.2 482.1 369.9 2742 | 6,373.8 | 34,209.1 | 20734 | 776.2 743.8 536.5 848.3
INDO7 45328 | 1445 | 37246 | 74356 | 31163 | 24350 | 94,0583 | 2,116.4 | 1,853.9 | 50411 | 54994 |32294.8
INDO8 22.1 8.9 7718.7 39.0 -12.5 87.9 1,237.0 | 6,620.7 | 2,619.5 | 496.3 524.1 | 5,666.5
IND09 53.7 7.7 45 15.9 34.5 2164 | 2,307.1 | 809.9 |53473.5 |19,475.2 | 12,303.2 | 18,671.5
IND10 72.0 74.8 1,800.9 | 294.6 3110 | 1,290.5 | 2,029.8 | 554.0 | 1,251.1 | 14,107.6 | 14,835.1 | 7,084.3
IND11 219.7 95.5 227.1 98.6 64.0 1,013.6 | 2,949.9 | 346.0 988.8 | 2,618.4 | 28,447.9 | 44334
IND12 223.8 29.8 163.8 125.7 160.1 597.7 854.3 252.9 636.3 | 1,184.2 | 12,262.7 |131,422.4
IND13 199.9 57.8 29.6 20.1 50.0 124.1 299.0 217.0 144.0 2129 | 12128 | 139.5
IND14 312.1 1446 | 4,292.6 | 13,702.6 | 1,687.9 | 3757 | 6464.5 | 1,0785 | 3]137.2 | 41415 | 6,204.1 | 13,102.7
IND15 891.2 1174 | 1,364.2 | 959.2 | 1,394.3 | 2,488.9 | 7.284.3 | 1,702.9 | 7,526.9 | 1,829.2 | 1,315.0 | 4,959.5
IND16 45.0 3.6 442.8 146.3 507.4 75.2 2,022.0 | 3817 | 3,1768 | 386.2 534.5 234.7
IND17 88.5 18.1 84.2 22.7 28.8 67.9 218.9 38.9 173.6 98.4 101.7 255.6
IND18 7,329.4 | 14733 | 22,140.2 | 11,465.6 | 7.874.9 | 9,115.8 | 42,720.8 | 9,810.0 | 18,7015 | 12,905.4 | 18,267.8 | 43,078.1
IND19 84.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SAE - AaF| 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FolF 0.0 0.0 2,883.5 | 4,854.5 | 18,542.0 0.0 6,132.0 | 4,124.5 0.0 36.5 36.5 1,788.5
7 T 949.0 146.0 | 18,396.0 | 27,995.5 |285,503.0| 2,409.0 | 31,353.5 | 36,792.0 | 17,082.0 | 19,016.5 {108,332.0| 36,573.0
A IF - A¥HF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
;é Eeb2gHF | 30295 | 1,204.5 |210,605.0| 81,541.0 |524,176.5| 4,416.5 |498,663.0| 59,385.5 | 68,766.0 | 69,021.5 | 20,768.5 |197,136.5
ARF 0.0 0.0 4,9275 | 38,2885 | 1,788.5 0.0 15,439.5 {363,357.5| 1,898.0 | 1,679.0 | 584.0 | 2,5185

wRP) ARHRER | 0.0 0.0 182.5 219.0 0.0 0.0 146.0 109.5 109.5 182.5 0.0 9,015.5

71 €k 84,096.0 | 365 |15505930] 96,725.0 |1265%0| 3,066.0 |469,645.5| 32,850.0 | 76,686.5 | 65,152.5 | 12,775.0 | 50,406.5

AAAAF 0.0 2,263.0 | 1,496.5 | 730.0 730.0 | 1,241.0 | 29,6745 |526,512.5| 6,387.5 | 1,496.5 | 2,883.5 | 1,679.0

hd ARk 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

f‘- 8 - EA1R| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
}; 45 0.0 693.5 |16,388.5| 4,599.0 | 3,066.0 0.0 11,023.0 | 48,362.5 | 16451.2435]410,041.0| 35,222.5 | 20,111.5
EAS 0.0 1,752.0 | 4,599.0 | 292.0 |57.414.5| 4,453.0 | 27,229.0 | 53,326.5 |584,511.0|212,977.5| 76,175.5 | 8,614.0
7| e 86,213.0 | 292.0 |118,625.0| 23,907.5 |433,145.5| 46,683.5 |626,778.0279,991.5|1,791,2740 | 184,106.0| 125,122.0| 23,433.0
7€k 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HEER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hed 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ERALINE| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FolF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
e F 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

23 - AF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

FFAF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

|- AHER| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

E}o] o] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
& 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bk 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

e PR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

7V F 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

7€ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

AEReplE Bepie| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2472 26,773.6 | 2879 | 14020 | 756.1 615.2 | 3,802.5 | 48,163.8 | 40,914.6 | 113,850.5| 2,378.1 | 1,676.7 | 16,035.4

HEgE - 17,241.5 | 140,903.5 | 126,366.3 | 115,399.9 | 28,969.3 | 166,123.9 | 50,248.8 | 59,811.5 | 27,961.6 - 303,234.7
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<H 2-8> 2018 Ij|7| 4+

dHHAS)

(F9): 4] 9, & A E CO%q., & m)
IND13 | INDI4 | ND15 | IND16 | IND17 | IND18 | IND19 | wi¥ a7z | AYE A35a
- A
INDO1 9.6 428.0 6.8 55 5144 |12,002.9 | 321.3 0.9 0.5 11 19,159.9
IND02 5.4 266 | 40,4992 | 469 298.0 426 7.2 9.1 5.4 32.4 2,676.5
IND03 495 541.8 445 14.6 89.1 | 53,797.7 | 8047 -7.2 -4.2 9.6 73,754.7
INDO4 1,153.9 | 3,339.8 | 129.6 182.4 3949 | 97514 | 967.1 48.9 28.7 87.9 | 61,729.0
INDO5 261.6 | 2,606.9 | 339.9 541 | 52453 | 156163 | 675.0 7.6 4.4 32.5 6,209.7
INDO6 951.7 | 1,026.6 | 3,968.5 | 394.3 | 2420.7 | 46,4476 | 2,1542 | 157.6 925 166 | 729415
INDO7 15,697.6 | 5194.1 | 2,535.1 | 386.5 |10,610.3 | 45594.4 | 624.4 140.5 82.4 762 | 1205314
INDO8 1,382.2 | 406.6 8.1 614 | 24,6289 | 1,464.9 | 114.6 -0.5 -0.3 55.2 5,014.5
IND09 17,027.3 | 2,722.3 | 2634 -275 ]16935.2 | 619.1 1.2 15 0.9 -15.9 | 42,2262
IND10 14,4909 | 2,762.7 | 795.4 141.1 | 19,8131 | 53975 | 5249 16.5 97 704 | 21,560.8
IND11 7,264.3 | 1,9625 | 802.1 288.2 | 6,197.0 | 3,141.1 | 230.0 90.6 53.1 1015 | 132,808.7
IND12 19,020.7 | 3,884.8 | 2,650.1 | 3059 |13,092.9 | 37,495.3 | 1,222.0 | 406 23.8 182.6 | 328,660.1
IND13 65,116.1 | 928.7 51.3 177.3 111.2 | 16563.9 | 950.5 68.0 39.9 302 | 169,271.7
IND14 59185 | 7,524.9 | 4025 289.7 | 3,289.2 | 145500.6 | 817.1 10.7 6.3 207.3 | 20,260.3
IND15 1,410.1 | 1,096.8 | 15,100.8 | 654.5 943.9 | 31,9516 | 1,5584 | 153.4 89.9 2204 | 19,3100
IND16 132.9 121.6 164.0 694.3 1239 | 53685 | 277.9 245.7 144.0 18.5 4,110.8
IND17 80.7 51.8 478.2 28.6 855 | 11,330.9 | 772.8 8.5 5.0 9.8 | 257,735.2
IND18 27,974.8 | 15,645.6 | 7,019.1 | 5294.9 | 48,156.1 |529,551.7| 22.913.7 | 1,470.3 | 862.2 | 2,349.3 |1,109,048.3
IND19 0.0 0.0 0.0 0.0 0.0 3,241.3 0.0 0.0 0.0 0.0 | 144,019.8
S8 AaF | 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 12,427.3 | 82,643.6 | 636,523.5
ESES 255.5 766.5 0.0 255.5 0.0 6,497.0 0.0 0.0 | 45,062.7 |275,936.9(1,892,488.5
" 2 42,157.5 [251,959.5| 6,022.5 [170,747.0{359,014.0| 21,060.5 | 28,835.0 | 0.0 | 13,962.0 [144,466.5] 618,529.0
METRE L 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8,165.9 | 56,136.2 | 402,339.5
)‘é ZeAEF  [104,207.5(229,037.5] 32,996.0 |1,682,6865|817,052.5]326,127.5| 56,246.5 | 0.0 | 53,060.5 |526,809.4|1,782,806.0
AHF 54750 | 4,781.5 | 3285 | 4,964.0 | 4,562.5 | 54385 | 1825 0.0 1,946.2 | 19,484.7 -
Ha) ARRES | 14,965.0 | 3650 | 25550 | 2,190.0 | 2920 | 876.0 0.0 0.0 1016 | 1,104.3 -
7€} 50,844.5 |245,645.0 | 39,347.0 |31337440(422,305.0555,274.5[524,943.0| 0.0  |161,011.8]957,344.8|2,044,547.5
AMAAF | 4,964.0 |50,516.0 | 23,944.0 | 38,215.5 |655007L5| 7,008.0 | 9,198.0 0.0 [176,891.6(2247,049.7 -
280U %F 0.0 0.0 0.0 0.0 [456,396.0] 0.0 0.0 0.0 1,699.3 | 16,685.0 -
f‘ f8 - =715 | 00 0.0 0.0 00 [176660] 0.0 0.0 0.0 |16,871.7 | 56,700.7 | 269,552.5
}‘5 Ers? 73,9125 | 21,3525 | 49,384.5 [376,351.5| 21,206.5 | 54,385.0 | 1,350.5 0.0 | 69,963.0 [664,209.7] 181,295.5
EAF 174,981.0(117,019.0| 1,606.0 |565,421.5| 79,2415 | 50,990.5 | 4,854.5 0.0 | 42,659.3 [172,785.4| 339,778.5
71} 107,091.0 | 687,477.5 | 11,345,3630 | 1,859,164.0 | 354,889.5| 128,735.5162,315.5| 0.0  |564,125.5]|19534532 | 889,359.0
7€} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 14,086.6 | 52,794.1 | 276,706.5
z EEREE 0.0 0.0 0.0 00 [596775| 0.0 0.0 0.0 584.8 | 3,091.4 -
& ¥ 0.0 0.0 0.0 0.0 3,321.5 0.0 0.0 0.0 18.5 136.9 -
ZPA4HANE | 00 0.0 0.0 0.0 [85165815| 0.0 0.0 0.0 [114,733.2]519,726.3 -
A EXES 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4,107.0 | 52,837.3 | 1.562,747.5
o O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,254.2 | 16,1356 | 477,237.5
g | 38 -2% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,980.6 | 25,481.3 | 753,652.0
7+ | HFAR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3,802.2 | 48,916.6 | 1,446,787.0
% |- AHER | 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2835 | 3,646.7 | 107.857.5
b Efo] o] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 75.8 974.9 | 28,835.0
4 EES 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80.7 | 1,037.9 | 30,696.5
& BES 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1854 | 2,385.5 | 70,554.5
g 9sHE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4294 | 5523.8 | 163,374.0
l e 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 642.8 | 8,269.6 | 244,586.5
3 71eF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2,492.7 | 32,068.9 | 948,489.0
SAERspE EEpiE | 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 18,615.0 |199,780.85284,178.0
84| A7 1,622.2 | 1,847.7 [300,092.6 | 20,289.4 | 4,885.8 | 86,162.5 | 4,423.4 - - - 51,653.4
523 HeEgEE - 1,366,560.0 | 848103060 | 4,357,005.0 - 181800 - - - - -
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Kl

So
uf 27t A &L
SAE . Ai1e 0.2053 0.6774 0.1173
Zo|® 0.2334 0.6898 0.0768
5 0.0622 0.2408 0.6970
7}a A 1% .98s 0.2054 0.7164 0.0782
Zag2gF 0.0584 0.4119 0.5297
Aee 0.1245 0.3964 0.4790
7] et 0.2099 0.3112 0.4789
ALHAF 0.0019 0.0000 0.9981
2714 2UE 0.0599 0.0000 0.9401
8 - EXF 0.7912 0.1593 0.0496
EA4 S
=R -1 0.0193 0.0042 0.9766
EAF 0.2310 0.0073 0.7618
7)€} 0.2753 0.0078 0.7169
PR 0.6762 0.0014 0.3224
3 ¥ d 0.2581 0.0323 0.7097
A4 HUE 0.1393 0.0004 0.8603
ZFolF 0.0000 0.0000 1.0000
EES 0.0000 0.0000 1.0000
1E - AF 0.0000 0.0000 1.0000
FARAFAF 0.0000 0.0000 1.0000
&g A7) - ARAEE 0.0000 0.0000 1.0000
75 A4 E}o] o] 0.0000 0.0000 1.0000
CEEEY o f 0.0000 0.0000 1.0000
o F 0.0000 0.0000 1.0000
S L 0.0000 0.0000 1.0000
=1 0.0000 0.0000 1.0000
7)€t 0.0000 0.0000 1.0000
g2 A EF HWE 0.0112 0.0232 0.9656
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S
uf 27t A &L
SAE . A i1 0.1801 0.6280 0.1919
Zo|& 0.2211 0.6651 0.1138
55 0.0414 0.2963 0.6624
Shei 1% .98s 0.1874 0.7188 0.0938
= Za 28 H 0.0531 0.3616 0.5853
Ae= 0.0175 0.0561 0.9264
HAZ AR FF 0.0070 0.0000 0.9930
7] e} 0.1353 0.2893 0.5739
ALHAE 0.0005 0.0000 0.9995
274 oUs 0.0122 0.0000 0.9878
e 48 - =X B 0.6232 0.2673 0.1095
v 7457 0.0146 0.0031 0.9823
EAE 0.1720 0.0067 0.8213
7€} 0.2975 0.0083 0.6942
7)€t 0.5336 0.4199 0.0466
=9 bR 0.0801 0.0000 0.9199
¥ ¥ 0.0330 0.0000 0.9670
A4 H )= 0.1211 0.0001 0.8787
ZFolF 0.0000 0.0000 1.0000
el 0.0000 0.0000 1.0000
R T 0.0000 0.0000 1.0000
FARAEAF 0.0000 0.0000 1.0000
A gg A7) - ARAZE 0.0000 0.0000 1.0000
75 A4 E}o] o] 0.0000 0.0000 1.0000
LR EY -+ 0.0000 0.0000 1.0000
DES 0.0000 0.0000 1.0000
957 E 0.0000 0.0000 1.0000
N5 0.0000 0.0000 1.0000
7)€} 0.0000 0.0000 1.0000
A EFHEEEE 0.0097 0.0205 0.9698

_49_



AsE. AAEA A0

WIO= #l71& AgAd3 7= S77F <o th&skA 7] wEol
2 E(9)S o] &3A Hl=e AAEE A Fe AL ol & F
3 #H71E2) AgnleS GEstd AAEE AT o] ojgA Db o
iz AuEle 24s 3T 5 Ak

Mg A7 - -] AAAE FEA ALH T E RYZFA o wet
Zui g A7 ES 20189 vl 10% =38l oF doh. A AA = 287] TF
AEFe] 7S Sela A Hr=9] 3FE Aesi oy Fud 8
£ Holx Zsial ot

H7l=e] BT AAE E0]A Fot=, BT H7|=2] AP e 2
FozA MygHrless ¢ F At olu &S sYAY AR EES
W T ol MeEke Abgshs Aol WidurE Aol SxE
FA] wi E e o]&ste] BAE o Utk WA, A9 HrE A
el vl & 38 g 2ka skak A 1A Alde] 2(s)dd A=
ol7] fl3l €& HI= AFHolA AL = &S 7FA8)
<= @ thH] 1-50%2) S7HA71AL Ui A H7le<S WiHe o &4
2 % S7HNAk MiPdFE 10% €< o deA it 5 HA Ay
el dAr7le A2EES Ha 2 w2 ST HF
T A=A HEIT. H7E AE8ES 50~100%20 =

ot

H

2

9

o o
o & rr
ot

03:

FEEE.SE,
o I

X
off
X

o
r

o o b
N
o
o

2
RN
X
I
t
i

2
&)
4
b
i
ngt
o
mgh

24) B HoAE WIOS o] &3 A HRA W w7 EAe S BARe dea, ool
A 2AT WO RERES B4 Ave 25 204 ANFEES St

29 ARG ¥ &8 2T GoBA 224A WEL LAE 0 WA} slen Ay
QoA aztHE Mg AU 50%7A IS Ao @k 27k o] 50%7t
G Zolsd OEel A/E olgulgel SA wold AzHe wge] 51-100% 2
et s ulY Aulee FA WA Wt

26) 201849 FA H/E ATBE vlgo] o §7%OIDE FHE F2W i ABE v
82 50% oo Eol: Aoz sbAATH A 47 Hge WY Hngo
1-50%2 Z7/H71E AAW ABEEL AU AAES 50-100%2 Eol= A9
o frolalof o),

- 50 - ] 2-1



IRT RS MR ABLEE WS WA ABLE
& fAFE Ao AT YT azte] A Aeul g dA 5

—
e
N4
A=)

27rE 85 AU 28N HAZIEXEF dsee (a9 2-
= § vl go] A FAEHEA 27to] 51 wigo] A
shedl, &7F BlES 13% 7M1 2 o Mg 10% A3 5328 24T
ol3l Azt At 50% Z=7120A 7| W ] eke 26.8% 7FAFTH
27 Al QLS U0 <O9 2-12>9F o] vig F &A7E BF
d F Atk HIIE AEES 58 AU US)NHE ALE v &0
2 H7E AFE AL AYPHES Folt, ATEE S-S H4 68%=E
He o MPHAINES 10% o) =T 5 Ja, 27 e 32% AT

ojmf Q&L= HrlEel F& FAS) thHl 3% S/

40%
30%
20%

10%

0%

D e & N O ™M 0 O N O = S N O
-10% - N N N N O O O < S <SS o
-20%

-30%

<A™ 2711 &7 S7F AUE 2(5)0 0 B7| =222 Het

o) 27 50%7A EANAE AV LAAE HE £7F 7L 35%0) 1T
AREe AN AFe 2AAYSL YL A G HABL 1 ol 27 g

= 5% F /7] "otk oA e, Alvelee] ke HrlE $RE AN T
7b F& omsta, g Zol e AHEulE WsteS BEAE v

- 51 - ; _H E 1_'.]'| [



20%

0%

-20%

-40%

-60%

-80%

-100%

-120%

O R A 7 o 2f{ 242

<A3 2-12> HEE 37t AUE2(5)0 IHE H7| 22| $Hat

i
3
\]
S
(@)
x
s
o T
kl
)
ok
=)

E 13% 58l AL T3 @43
WA= 7] Y EYe o] S7istte FEo] i, &7 571 tiv]
G e a4 F& F

A H7E AE5S A3l AAANA AgdtE AYEL EE HI7EY
AL LES o= WgFolu, AAMA o 7T 20250 7R Zet2E H 7| &9
AL B8-S 70%2 A3RIS= Ao 3k Qo] Aoz AHANEF )
FEIT B3t gk o] Ay s AFEE G2 HUES TASE

28) AAAGA &ZtAH o] Het TFEES 3%, AVHAEAA T AZHIE L4AA
o

9 NS EL 51.4%, AYAHIE
T+ 75 EL 70.5%0) tHE A 5 -

Ao 7MEEL 64%0)1 AA 2ZAAY] H
A, 2019 Fasted AA AL,

29) 37452020 12¢¥ 24 REA5®) il

5 - . _H E 1_'_” [

1

I

U



37

b gleuz ddzor HJREES £017] 4

3|

AEEES =S

S
yul

o mhelw ojo} Tk,

I

meld S7How

O]-O

AM AL o = AlvEl sl H7E9 e

A}

@_z

(5)&

9
[

Ao o

2 A WEA =

HpA] O
ANEEEC] E2 Hr=2

)

o

oy

)

0

+

—

i
o

L
)

gouy, FFHow

1)) 8}

2] <

_53_



<H 2-11> A5 n AUE| 29| HiE 32

S S
o) A 27 | AgE | 9™ a7 | AgE
S E - ALF 0.0984 | 0.7097 | 0.1919 | 0.0713 | 0.2487 | 0.6800
FolF 0.1347 | 0.7515 | 0.1138 | 0.0798 | 0.2402 | 0.6800
Y57 0.0029 | 0.3348 | 0.6624 | 0.0392 | 0.2808 | 0.6800
ZJ]- 15 - 987 0.0940 | 0.8122 | 0.0938 | 0.0662 | 0.2538 | 0.6800
}; EH2HF 0.0061 | 0.4086 | 0.5853 | 0.0410 | 0.2790 | 0.6800
A 0.0102 | 0.0634 | 0.9264 | 0.0175 | 0.0561 | 0.9264
HAZAAAET | 0.0070 | 0.0000 | 0.9930 | 0.0070 | 0.0000 | 0.9930
7€} 0.0992 | 0.3269 | 0.5739 | 0.1020 | 0.2180 | 0.6800
AL HAF 0.0005 | 0.0000 | 0.9995 | 0.0005 | 0.0000 | 0.9995
714 U7 0.0122 | 0.0000 | 0.9878 | 0.0122 | 0.0000 | 0.9878
-Oi e - EXU & 0.5885 | 0.3020 | 0.1095 | 0.2240 | 0.0960 | 0.6800
A TE5F 0.0141 | 0.0035 | 0.9823 | 0.0146 | 0.0031 | 0.9823
EALR 0.1711 | 0.0076 | 0.8213 | 0.1720 | 0.0067 | 0.8213
71et 0.2964 | 0.0093 | 0.6942 | 0.2975 | 0.0083 | 0.6942
71ek 0.4790 | 0.4744 | 0.0466 | 0.1791 | 0.1409 | 0.6800
Z HRE R/ 0.0801 | 0.0000 | 0.9199 | 0.0801 | 0.0000 | 0.9199
& H¥d 0.0330 | 0.0000 | 0.9670 | 0.0330 | 0.0000 | 0.9670
E3A4 H7E 0.1211 | 0.0001 | 0.8787 | 0.1211 | 0.0001 | 0.8787
FolF 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
7_(“ el & 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
j 1d - AF 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
7 FARFAF 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
x| A7l - AAAEFR | 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
2} Elo] o] 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
! & 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
2 o5 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
:]]1 FEANE 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
= & 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
71} 0.0000 | 0.0000 1.0000 | 0.0000 | 0.0000 1.0000
A EFHVERINE 0.0070 | 0.0232 | 0.9698 | 0.0097 | 0.0205 | 0.9698
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<E 2-12> MHHE-AMEAEE 07| - T
(&9 " =)
S, S, S,

We | &7 [ARs| A | 24 (A% 99 | 24 [A8E

INDO1 37.2 26.4| 110.5 33.9 29.9| 110.5 34.4 20.2| 119.7
INDO2 0.5 0.5 54 0.4 0.6 54 0.5 0.4 55
INDO3 258.9| 533.5|1,134.1| 191.7| 602.8|1,134.1| 204.1| 404.0|1,320.6
INDO4 27.6 71.4| 180.1 18.4 80.6| 180.1 22.6 55.2| 201.3
INDO5 345.7| 639.3|1,543.2| 264.3| 722.4|1,543.2| 295.9| 497.8|1,736.2
INDO6 154 3.6 43.2 14.9 4.1 43.2 15.2 3.0 44.0
INDO7 284.3| 335.8/1,095.3| 241.3| 379.5|1,095.3| 261.7| 258.1/1,196.4
INDO8 109.8 67.81,227.1| 101.1 76.711,227.1| 107.3 58.311,239.2
INDO9 887.7| 122.5(17987.7| 871.9| 138.4|17987.7| 884.3| 111.1]|18,002.6
IND10 110.7 53.8| 799.1| 103.8 60.8| 799.1| 107.6 43.1| 812.9
IND11 58.2 45.0| 278.7 52.3 50.9| 278.7 57.3 40.7| 283.9
IND12 28.1 98.3] 224.8 15.3| 111.1] 2248 23.7 77.11 250.5
IND13 77.4 67.7| 433.7 68.7 76.4| 433.7 74.4 54.71 449.8
IND14 | 281.1| 235.8]1,091.6| 250.8| 266.5|1,091.6| 269.5| 195.2(1,144.3
IND15 |3,383.8| 119.0|7,998.7|3,368.4| 134.5|7,998.7|3,382.1| 113.4|8,006.1
IND16 |1,176.6|1,586.5]5,066.2| 974.8|1,792.7|5,066.2|1,051.2|1,221.3|5,561.2
IND17 [1,319.0| 535.5]74,79.1|1,250.0| 605.1|74,79.1|1,287.2| 429.3|74,934.7
IND18 142.7) 291.0) 721.8| 105.7| 328.9| 721.8| 119.3| 221.4| 815.7
IND19 124.4| 182.1| 480.6| 101.5| 205.8| 480.6| 106.1| 139.6| 542.2
g 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
&7t 247.4| 129.7| 954.0] 230.8| 146.5| 954.0| 220.9 79.111,031.3
&L |1,000.8| 848.1/6,297.4| 891.9| 958.3|6,297.4| 866.0| 534.9(6,746.7
%4 (1,698.113,673.8|15,07811,223.4|4,151.4 | 15,078.1|1,015.9|2,015.3 | 17,421.8
A 11,6154 (9,667.1|1375474 | 10,375.3 | 10,923.9 | 137,547.4 | 10,407.2 | 6,573.2 | 141,8666
Hsh-g -10.7%| 13.0% | 0.0% |-10.4%|-32.0%| 3.1%
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Okushima and Yamashita(2005)+= Y&2] 4 H 7
A ZEHE Z2getar, 7 A AR el vA
1 A3 Ak A «l Aitoll= Ao & FA R oxF A AR
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A8t} o]l wet Sjostrom and Ostblom(2010)
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. ol% g 2¥S &A% Ostblom et
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=& GDPETH @& &2 F71ekAIRE, A2l gazsh= A A 43k
1 HZlE AE vEo] #HZIEY ARl &R E]' u]g}u}

o] ¥loll = Campoy-Muiioz et al.(2017)2 A8 %<2 & (linear multiplier
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2
= WRoltt. o] By A SFFAZ AT 7H4 F A= 9]*3;‘4 S
2 FojAH, v FxE 7|BZ 9 CGE =¥ ¥ IA v=24 4t a3
LAATE T3t S ALME A dA HlEo] HIYIERE WH AL
Um 2] A3t A A IH-CH FTA, &nl, a9l FEA AREHES 3= W
5, Oﬂbﬂxl, NP HEUK, L E, M2 €A Hl &
2 H7]=0] %*ﬂdﬁb_ 7H ek Wi ol ok T2k W2 Sjsstrom and
Ostblom(2010)3} Ostblom et al.(2010)0] ALEEEATE o] WL HU| B &
F7F 2 7HA7E Hol = AAA}lal, SAMe| &4 glo] 1t FEjE 7] E9
ARE 13T & Aok 1y H7E Agr ey 78 SAA R E vy
& ¢ gl AV Aok
= A AA dell g4 v =S vrgd sk ol A Akghol
H| -85 Jeiste] 4 do] A4k mX= dFS 1AL, &
o] W= Azt &Fol &nlol mAl= S YEINZ] S8l A EE
< 5348 4 2t} o]& Xie and Saltzman(2000)0ll A AF-&-3F
2, SAMolA 7|3 Agrde] ARE w= A S ol #H 7]
YA A7}t Zotof gty BREP oA Tt FUtEERE 2 A
TAl, Ly Regolu SFRY, B FA 5o S4B A
Ao AR e d A AU 27 s Xtk Aol

u:E

M 2 e
L
[O F-.b(-! E N
o
of
o
l

2

M ooZ W g fo
MorE )y mo g

T ol
Ll ek
% off
of %
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B ATolAE ESAMO R AR E $33lw #d 48 F718HE Xie and

Saltzman(2000)2] #H S E = 315, Nakamura and Kondo(2002)7F WIO®|
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B AFo|x= 2F22 CGE =38 = 31}2 Ecomod(2018)& & A7
AHE3T) CGE 23 & AARE 7+ A 39

Lo

EAo gHA 474 9 o]

AakQ o] 58S JERE #8203 o]Fo gt AAREL Z7E
Jo it FrbA ] g &Hdx Ao g FYAYLHXD)S FEstar, =
Aake FEAES FHolA 4HlEE W AXDD, o & iL‘—HXH)i Lo

THA] A S04 ol RIZEAn], AR &4, B4 so= Fujdn

/1\_]__
o =FlA = FAAMe} 2Fsty s SF2X0E Aatstal, sU S
oF &2 A9 At 8l AT RN FAFA” AFTEE drRY

1) A&HFE

NAL] znlA o] thEte] AHES ¢, HALS pt & o AHRES dhio)
AR 7HAI 7Y (74 3-D3} 22 LES(inear expenditure system) &-83H
E 7HA = Ao 2 JHAst A A ] 7FA Sl et o= Ax FASHA
A ¢+ =S I

TS = EAa5H ARLS, AREFEH ojdASS don &5
A HlEs Zt%*ﬂ@r A Sl ARgstaL, HEFAME s
of vigste] Z7HAIAsH| & H 7l EA YHIE A ST TS volA 4L5A
o A=, 7HAIA S|, H7IEA Yl E Al L7 =

1 8tal cBUDE BN FA A e AHIAY HAQ |t
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N N
(34 3-1)  P,C,= Py, +aH,(CBUD— lejuj), (i=1,...N), DaH; =1
=

(2) R

7t 2 e AR w5, oA, FHE

AR AR AT AFREI] ZU A

7}
2+ 3, A4k ES AlS 3 CES(ested constant elasticity of substitution)
A

Atk dEE Ado

ALAREANAE FHAAAH D) I vl &e A5 8

I, ARBFOE 3] BAYSE AR A ge ¥

BEA A3
gtk ofol uhe}

AN A3 B T2, H7lE AEnge AR wEs Akl

AFEFT, o) AR A

S(KEL)Y SHFAA0)4 Leontief 2

©2 (4 3-2s} gol UEHd = o, dEA p A/1E AGAEL

oju] g},

KEL; = aF1,(XD;— ¥ PACOST, ,— IDE; — S5;)

(34 3-2)

Ao A 1=

p
10, = (1—aF1,)(XD,— Y PACOST, ,— IDE,— SS;)
P

S(KEL) BRAE T WA ¥l 28 AR-oUA(KE)

oF =F(r)0] (574 3-3)37zo] CES ZAF st 430

(A 3-3)  KEL, = aF2,(vF2, « KE;

A AN or2, =

1+ pF2;

tution)& ewlstH QPO FofXHt 4

pF2; ( /)F27)7 1/pF2;

- ’Y-FQZ‘)L;

= EY e Aazte] oA e A(elasticity of substi-
V3

© A&7l S (efficiency

parameter), v/2+ 2 Y847 AR g BlES YE W= w2/

(distribution parameter)e]al ztzF =g
A 2 A=A YA (KE) S Z A
7} CES A&ste] At

1
.

W el Al Al 2K (calibration) ¥ ot
A ()P ANAAEZA(ENINE)



Q) A= 8 F2
THAISE 7192 2 HlEE ASshe A= 7Hgstal, ARA SS9l A
2 AAASS 7HTT ANEZAA HYlE B2 SFETAZA A

&3 9= 7<1 %Oﬂ Z3He —?X} l"i—l'ﬁ_roﬂ A& &3 0] Cobb-Douglas & 83

(4) 2B\ B

O T
Aas AAEA oL R5A|, BA|, daA Ta FHste] AR ek 7HA
old& AEshaL, A= AFAFOE HAAAT ojw ZHA| o] iAol

A BT H7ES FASH AEH S BEske Zola, oldd tiste] Tt
AZFE THFASF FYREE/7IEA DS FH S

AiEME 7HAIS] HF 4o Fiste thal PEP(Partnership for
Economic Policy) 28302] #+Z& Wty 3te] Ul itol| vl&stA Fgich

‘IND19. -3’ oA = 7HAI&M7F QIAIRE ALHEA7F B3 = a0 “INDO2.
A & T Al oy ALHEATVE R BaEE T @A AT
ZE Wgstr] fdolth

(5) 3o FE

THREFX)E %HJXH(XDD)Q} A2l &olH, Armington 717 ol
ola) U AAANE B diAsty diAl A== CES(constant elasticity
of substitution) &2 A FWAAHXD)S> Tl 35 (XDD)
3tAY $=(£)3s=Hd), CET(constant elasticity of transformation) gr4=oll wh

B SEAE FUAS 29 dAd,

30) Decaluwé¢ et al.(2012) ki,
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6) g+ 1"%—5—

91o] 71% CGE mgo| W78 £A7kx, A5BAFE F715ha 9712
A3 Heln g, B AF 5ol FE
MEFe] ASL 98l A EQLe AES
2 of el W) $47h FohEE, $AF R FohE ESAM T2} F7)
g5 5 B AT A dolg ol

NE
-
oX
ob
e/
i

(1) FEHFES AR

AAEE J9} AE A ARAAE D A 55 FEst #H71E AR
RBE F71ehel mhet, 4k o] 33t sets)2 A
4 Fo g2 QA3 S AT AF
2 A7 MY AFHp) o= Tkl AA s R dES 24711«] (s)
o2 FATTH

H71Ee ARAEL wig, &7 A8 A 7HAE FiEstaL, v Eshe
H71=9 T/ A2 WO}k %01 307HA 2 TR} H7)Ee EF(w)
HA| shte] FEHF R At HriE T/RE EEFE ASE T A=
= ia=

AAgE o] R G) FoAA A B A FEFA ()2 HAGsHH,
23y YollA o AL Hel wa HAEg FEHES AT

—

®) A=A FUH 247t =T
Aargtoll A AU A B AN (ENINP)= 712 - Q(ELG)T B(ELO), A
Heer), AH(EEL)°] A2 CES Adste] mtEoxity. 7h2 -
(ELG)H BH(ELO)7F AEdt Aa-7t2 BJA(ELR)E THEIL, 479
Aepcr)el Adste HRAE EJA(erL)E AT vpAHo R Y
(EEL)°) A3t AUAEILA(ENINP)E TETH ZF U AaHe B2
= <29 3-D3F 2o

d

e
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SR (KEL) e
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ENPNSIR LU IRt g S
ks G

. ok fae
R A
LELE) (ECLI
. M.,-“)’Q’.T?*“"‘M“MM
L TR
A g
FLGH (ELOS

SAZ BT AN G BE BT A TN WA=

oA eAzks MEFOR TET & Uik A LATs WEY
(GHGHE 5% AUAME] A7 AR, 7He) oLl 22 dnlol] vlY
Shol A7) RS Aoz BEET, Sl BE oA L4}
MEFeancr)e AUA Yo mesta, vux asts WEF

(neGHGE AL Hlashe] BRI #7)E REe] HlouA &4
N2 MEReaHG)E AFNE AFAA ] Aol vl B},
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(2221 3-4) GHGH= eCOQhZCE ,(e= gas, oil, col, ele)
(4~A] 3-5) eGHGJ, = eco2j ENINP,

(=2l 3-6) neGHGJ, = dco2j, XD,

(=2 3-7) neG’HG'Jp = dcijPDAp

(=2 3-8) GHGJ, = eGHGJ, + ne GHGJ,

O #71=9 B8 2 Az W=

H7 &2 Aol ALEEI THA o HFANE Qe sk, Z442F S
Ak ZHAle] HF4nle Bl JHAA 7| E(DGH,)F AHEET =
(DGJ, )& A4 H7E TFEE ASHY, ols #< Fstod 1A #A7|&
LA FS T3

( 3-9) DGH, =dci,);C,
(A1 3-10) DG, = dpi, XD,
(241 3-11) DG, =DGH,+Y,DGJ,,

>
ik

1

S A7 e2 44 AGALR B AR 7HAI9F 2kl M dA e
H7lzel Wi AEe Fotd 2 AGA LA At A7 |leAdds 72
T Atk #E FAS0, )2 A7 l=w FFE ALALE Agres vell=
FE=, A2 Wi FLe AR RV E T s AR
(DAH)F} AFQE 7= ARHDAJ, )& Bl AAAEE & AgFes 72
T AT

(241 3-12) DAH,=))DGH,SO,,

(2] 3-13) DAJ, = »:50, ,DGlJ,

(A1 3-14) DA, = DAH, + ZDAJP

A gro 2 #H7]E MlERH DR & H7e A FAAN & AdFS A



(10) #=71= AHgHl &

H71 & BAH 9 A, Ede BT EF a9y, AAEE 4
I A9 Hr =Y AGF qaH oz Folxl HYIE Agdrt
(PPA, )& F3tH H7ES HEnl &S 7T 5 Aok T #A7E9] A

%ﬂ ﬁﬂlﬂ%i ASHH 2F YolA AAlFA ] F& 2o d&FS nx
ot Z} Ak el A B H &S WS4 A2 Rl8(P4ACosT, )& A ES)
H, 7HAE 71 & M H8(PACOSTH,)E AAH 02 H R A Kot 7}

At 7149 #HrlE Agnl&e H7E AFAIEY &£50] dnt.

(

i

=~

N 3-16) PACOSTH, = Z]DGHw[PPAu,,pSOw,,,]

N 3-17) PACOST,, = ZDG@_M[PPAWSOW]

=~

(

P

(AD 7FAIZ8 skl

THAIANA vl =3 H7] =2 ARG AAGADANA FABk A g 7}
AddM e FFEAGEFE TsiA H7 S W=, TFA ST s
(DTAX)S BHF9] Hr|EA g Qo2 AAGHT A A LA H7&
A ¥ 8(PACOSTH,) = ABHF-oNA 7HAOl o] A& Fel= A gFste] 2
o7 HARI AZFd= Ao 7 sy, TIUAEE AndUdL HrE
HiZo] thet A (DTAX) S 2 hste] By wkg gttt s Al 7HA
o] #H7|& wjEFol Bl
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(2] 3-18) DTAX=twh) DGH,

w

(12) 718 B4

APAAE AZL ALe FAo UF v &S A7 B Fro BHER

(DE)Z AZ#1, o] e O A% I EAv g Agarh
(4221 3-19) IDE; = dei;,(XD; — 55,)

H DA F(wwr)e sl Agqkel Hleste] st Ao =m 3hFgin.

(2241 3-20)  WWJ, = dww, XD,

=~

: 2 &)



A3E, EAA=

CGE 239 BHAEEE SAME AHEITh SAME BAFA 7 A3t
A0 o5 AHe] Fel= EAH Aol B ATAE 772 £
b M EF 5 W] A5 712 SAMe] 71 B WA e F

AeI 8, BAFA, BEF 5o RE TR ESAM FeE A3

1. SAASAAYEY] F=
ESAM-2 Xie and Saltzman(2000)°] A¢HgH +23DE Faste] <& 3-1>3
Zo] FA4%t) s o R FAE REL 7[E9 SAMAE floy AlEA
F7He B Ao SAME 7|22 02 Akt A3}, Yikg s, 24, 71,
A, A5-FA, #l9 FEo g FAE=], ESAMAA = 2t 4] 7 Ajsto
H7EH o AAE AR FUHET o AN LS HIE AP A

AE omstn, of gl 4k}l o] Aike-Fol A Ml 25 TSt A3 A

(

She 2t kA 2 718 BYSel L9 AL FAste BES T
el Thel SV 7t 419 2 AE4MOH] 2 A2 <o) Wk
7o) W&t AP, 9718 4 4l g2 Rt A71E HeiA
9 shul g, BAFA Fo| FrhHh

78] J A

FUEY AR, A7E A4
$E 18] wi gme ﬂ%PEOM ERLEE HMEDERNER
o 171 AZALEE B9 A A H71 R Helu gl T
3k, olg & Wao. J?{ EREEE B RE R S D
$E 190 71 A Bk

3D Xie and Saltzman(2000)2] “Table 2: Framework of an Environmentally Extended
Social Accounting Matrix” 3L,

32) ESAMe| Fx2E Yehd <& 3-DoA #Hrls AgAde “ARAE”, #dree
“AHzEr o7 Ej] la=

33) o]l o2 HRA wES HrIEe] AgHlE JA FUHE £ oy, sU A=
Hj & B A ol A= 74‘:‘01]/‘1 HE3 H7ES B2 JASA FornE xR FUth



AE D s JAde s ARRE A= ]
37 L4
B P T PPNl PARY N PAI] F EY B ] e Do P L —Fﬁ;} FAlg a4
= s PAPE] g B ST AT el e e Jh2
i
. F2| 30 RECEES e
&l 9|9 PRYIESY s
%’—— relite]
Dz A 7hu) & M
A(})J )
A | A [FA >z o
_ 7 1= T
b PP QES
= Az b=y
Al Az
4 e DL
ﬂ'
Q
k=3 SR EARRS
g g [l
7HA o | 11 hs
A RAET] =
= ovalenl &
2 B AR A | S o1
a9 |49
PR\ AT
SR ERR
=
25A] Bl
L 1]
wA e
27
AHE
d 52t =2
7HAI| 3 |3 2 o7
= 714 A= N N .
1= 19 A= AE A% (A% =5
o H7E
LHEA A7
ZHAA SR = 7HE A wl &% H71=9 A H]Eo 2, A AR T A o A

gt




Al AFG&et 7MiM AHA 082 FFATFE TN AR &3t
o, ESAMell &= #H7]Ex2n] o s RigHnt

7194 H7E B FAg 592 7] $AEARE 23d 3
EAE g8 A5 A FAbel AHgH T

o]’¢o] ESAM @552 =% sl woln, ESAMS] 2 E£7 st =
LHAEA MEFH 2L IR EF G E FHET SAMS A
TZE 71A7] W&ol ESAMO] sta w9 B8 A4 AH S AR S8
o499 BAARE o|ZRE AFEA FEE F Ao AV E F =
2-6>3 o] 1AV EH BAAHVE 5 0T E FESA, HI =
AL vy, &7 AZLe] A ZHE FES 283 kA WO A]
AL -& Ak 4shst A& x}%ow H71E SR W&l ol

N
S
il
/\

Hos Tuetel G 18 2 Ao TEB, ol lal A
Solegelt & ARe Ao RYsgon, /B s Ar1EA
0 BARAY o FEAYS TP SR A/ EAY 2L BFBRY
]
H




<E 3-2> §FALMLEAE 2P LA E
2k A7 s "1
INDOL. FHAY agr
IND02. Ak col oA F<i
IND03. 4 rol
INDO4. 7}~ - & gas u# F4
INDO05. 7] E}3 min
IND06. &4 5%& A= fdp
INDO7. A+ & 7t=A21%F A=Y tex
IND08. Ex] & FolAF AxY, A wpp
IND09. A oil oA F4
IND10. s}st=4d 92 A F A=Y che
IND11. ¥l5<% FEAF AxY nmm
IND12. &4 A= mpm
IND13. 7]A 2 #H] A=Y m_e
IND14. 7] ¥ A=, U717 A= elm
IND15. 541 A=z tpt
IND16. 7} % 7IEtAIF AxY omf
IND17. 9 ele A= F<
IND18. = - #7442 9 AFEAY swd
IND19. A2 con
IND20. AH]2=4 ser
IND21. &5, =% 2 ARSI adm
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ByE=
F= 78 AL, HrlE Age
A0 #rl=e Agdris 845
(2016.01.29.), =874 & (2019), F=HEALHI(018)E 7€ 2 (&
3-3>3po] A&
YA B8R GA] ZHA 9] 7= wiE el HrlE AdPEUtE &
ok 7HAl e H7IEA R e AL FRIFEEGE FA oA FEAE
F jJrUH—’F“g ol &dtt. Tl o] 25AE IR AA AERE

oA A R vl Al &5, B Sol BF AR & ol gdn
*J?j B M AZHE BATAE BARQRIDY 7YRE 4FE
AREAZANA A7NE REY AENS AU B AF S E 3-
1>9} e,

35 WIO 7=l =23 20189 FddtEx AuArtE 7&iE, 459 A=
7= A B AYARQ018)F AgHs T B AYIAF AR T 3



<H 3-3> I7|= =E7}

(S 9/&)

R o ik ) g &7t AL
SHE - A LT 83,000 213.000 126,000

ol R 88,000 213,000 97,000

B 88,000 213,000 45,000

et NS 211,000 213,000 84,667
EESP=E=1 211,000 213,000 133,500

R 88,000 213,000 52,000

A7 AAA E = 83,000 213,000 171,000

7] € 88,000 213,000 101,310

A A = 43,000 213,000 38,000

24 oUR 88,000 213,000 42,000

ot §2 - =AF 88,000 213,000 38,500
= Sl 88,000 213,000 41,000
EAR 88,000 213,000 61,000

J1eF 83,000 213,000 89,000

etn e 43,000 213,000 125,269
o AR 43,000 213,000 37,452
A o o 43,000 213,000 37.452
THA A= 43,000 213,000 54,704

Fol& 97,000

BRI 38.500

BT 498,667

AT 133,500

A& A7) - AAAEF 171,000
7He AR E}o] o 67,000
2emE = 4 106,000
B 52,000

S P 512,000

TR 45,000

7€ 172,067
SAEFAVIEEYNE 112,000
e 89,167 213,000 112,653

AR 7 542016.01.29), =273 H2019), F=AHA-LH3(2018)F
2 AT
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<E 3-4> U8 V| E EE H#EE2XE
() 49 D)

A4 FABRSAZAAR 7€ 45| =7NE
INDOL. #HY FHod 27.2
INDO2. A]&F B4, AR AEs 0.5
INDO3. € 34 0.0
INDO4. 7}~ - & 339, AL A7 Py 18.5
INDO5. 713 < 15
IND06. S22 % A=Y SABE U oy 29.1
INDO7. A % 7I=5AF Axd | A € 7= 4.7
INDO8. &4 & FolAlF A=Y, A | FAFol =LA 71.6
IND09. A& A {4 A 53) 94.9
IND10. 3}3+22 2 3eAF Az | 1% L S g 21.7
IND1L. 5<% FEAF Ax=d Ha&3= 35.2
IND12. 54 A=Y 124, 2855 9 71 A% 480.5
IND13. 71A & 8] Azx4 ZHa45 9L 71AA 80.1
INDI4. 7] & 2=y, AE7)7] Az | 2255 2 714738 27.0
IND15. @541 Az ] 67.4
IND16. 7} % 7IEtAEF A=Y | 7Ie3AEY 7.6
IND17. # 9 A7V EY 28.0
INDI8. 3l - #71&E Ag] 9 48U | A7 EY 2.1
IND19. A4 A44 49.0
IND20. Mu]=Y A H ¢ 51.5
IND21. ZZ3qH, 5% L A RA | -

A 1,098.1

X g PdFol oAg 4 dAFdste A FAHERIAEAE BEYER VE T4
o H|FOo 2 ujiEsle] AYgEE EujstATt
AR $7 5(2021D).
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HA3 Y s 7F A e A, Armington

221202 A =A% &

.

[y
e
H
r (
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[
e
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o i

o

2 oo

o o

= —Q‘ rﬂ

do
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e

2 o
¥ X o B~

o,

r

b
T

ol

ol

r

.

i

oX,

o

3

>

QL

z K

fe g
r2
-
o
2
s
gie

ot 4t o
2
)
X

o ol
o
ol
it
L

n:?il
oL
i
Y
kl
ok
= 0

rlr
m
o M
ko
B~
r:]_‘

A2k ghapo| A A
ol € & 3] (generalized maximum entropy, GME) ®™

< AHESHE, ©E A Fro] Zo} el B oo
AU MBSt 4T @ ol &3
b A A e AR e AFY 2 AARlA] ElE Ul =E o]
= Al &9 FdE AR-T7E TF S vUs"e] HIAEESAT 2
GEEE o, oo wt grpo] AFEEHA FeETHKIIE 3-1> .
‘INDO3. ¥ A BFY8AE A Fot AEuks AMSIER 6F59} 0F60]
25 BEZQsty, o]E #he G 3-ollA] HIto 2 d AT '@ Ao
AHEE AR, AR - 24 71 = Q202D A FA A 7F AAE ] %
< Agede & ae94d HAges Fe3
(% 3-6>& Armington €843} CET &% =
G2 AFASAA S A=Y SdHAH LS o] &3tk VIR E gHA F
AA7F AANEHA ge B °E vy J
Gt = gho] Zobx Aer

36) FAA Ty Y PP B 3004 s
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<E 3-5> EQQA7H jFEY

499 (KE)L KE | ENINP | EFL ELF
o2 oF3 oF4 oF5 o F6
INDOL. 5" 0.931 | 0.995 1.06 1.102 | 1.003
INDO2. A&t 0.571 | 0.744 0.93 1.096 1.22
IND03. - 1.125 1.11 | 0.816*
INDO4. 7}~ - & 0.903 | 0.886 1.01 0.415
INDO5. 71EF3<3 0.907 | 0.734 | 1.092 | 1.112 | 1.426
INDO6. 2285 % A=Y 0.931 | 0.789 0.93 0.6* 1.112
INDO7. df 2 7I15AF AZY 0.963 | 0.871 | 0.998 0.949
IND0B. Ex] & FolAlF A=Y, A | 0.78 0.783 | 1.012 0.989
IND09. - 1.024 | 1.126 | 0.816* 0.905
IND10. 3}e+=4d 2 sshA F A=Y | 0957 | 0.778 | 1.023 | 0.618 | 0.998
IND11. Hl=< FEAF AZxY 0.986 | 0.782 | 1.061 | 1.069 | 1.066
IND12. 54 A=Y 0.632 | 0.991 | 1.016 | 0.651 | 0.926
IND13. 71A & ¥ A=4 0.988 | 0.869 | 0.868 0.988
IND14. A7) & A}, FA7]7] A=K | 1.039 | 1.083 | 0.585 0.993
IND15. %521 A=Y 0.996 | 0.956 | 0.886 0.964
IND16. 7} 2 71E}A=F A= 0.709 | 0.634 | 1.004 | 1.163 | 1.003
IND17. A€ 1.019 | 0.906 | 0.625 | 0.996 | 0.972
IND18. &} - #H|71E& #2] % S3EU | 1.041 | 1.093 | 0.147 0.6* 0.98
IND19. AAEH 0.944 | 0.765 | 1.151 | 0.837 | 1.007
IND20. AH] 2% 0.742 | 0.821 0.74 1.094 | 0.831
IND21. &Z34, =% 2 Agx= | 1.001 | 0.962 | 0.933 0.6* 1.067
T F AME Thed 8ol gloed oE Ao vEAd Haa Be ARy old Tt
ST HARHE A&

MAR BAR - BFRAAYY2AC2D BHA FAAE Aol WA ATA.
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<H 3-6> Armington, CET Ef&/dut £25EH=/d

Jp Armington CET A59EA
cA ol eY
INDOL. ="l 0.933 -0.75 0.471
INDO02. A& 0.4* -1.089 0.28**
INDO3. ¥-f 0.4* -0.4* 0.28**
INDO4. 7}~ - & 0.4* -0.4* 0.28
INDO05. 71E}3<d 0.4% -0.67 0.28**
INDO6. 24 5F AZY 0.849 -0.984 0.441
INDO7. A 2 7I1SAF AZxA 1.017 -0.798 1.268
INDO8. =4 3 FolAZF A=z, A 1.068 -0.783 1.267
IND09. A+ 0.922 -0.621 0.481
IND10. s}st=4d 2 A F A=Y 1.013 -1.072 0.916**
IND11. H] 24 FEAZE A% 1.204 -0.515 0.916%*
IND12. & A=Y 0.627 -0.909 0.916%*
IND13. 71A & ¥ A=4 1.093 -1.071 0.817
IND14. A7) 2 A=, AD7)7] A=Y 1.022 -0.502 1.773
IND15. &&744] A=Y 0.723 -1.484 0.627
IND16. 7}+ % 71ekA1= A=Y 1.623 -0.4* 1.216
IND17. A€ 0.937%* -0.813*%* 0.29
IND18. st - H7|& M2 @ A FAY | 0.937 -0.813** 0.724
IND19. AAEH 0.937%* -0.813** 0.916**
IND20. Anul2=4 0.937** -0.813*%* 1.22
IND21. &34, =% 9 A3 B 0.937** -0.813*%* 0.724
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A4l AL B BHEs

B AL
2018\ 71 S-Elvhete] 247 FHiEE 727.0M % ECO2eq. & H7=
BEo] 247t~ & 17.19 7 ECO2eq. 0.2 U] Ful& div] of
2.4%0°l sd3et. ‘2050 A FH A 23D o @EW 2050 #H 7 &
Lo 2472 wj&s 5 2018\ 17.19 9t = ofn] 74% =3+

A x=
4497 Eolt}. g& TY AluEl e FERI f‘fﬁ%é}-‘i 2030 =7}t
A

o

A7k A= H2NDC) 4aFetse” o X< 2030d7kA] 2018'A i &7 th ]
40% ol’de H=ste A EE 8L lon o] 9T AW T ASES

FHozEs HIEY 4 Y
2-¥] A, Hpo] © 7}&9] AN A]
=5

8
& -
o
B>
0{
hine)
>
<
A
O
g

A&8&E 70~94%5 D8l oF FTHE 3-7 ).

<H 3-7> 2050 ©AFH AUE L9 HY|2 HE E MEEE SH

FE TeE AEEE

A 7= ‘18 62% — ‘501 90%
AR 1= 50 7= HiH] 25% 18 82% — 50 94%
AA H7= 18 66% — 501 70%

¥2kg: 2050 SAFHAAS] (2021, 10.).

37) 2050 ©AFHL3F (2021. 10.) FaL.
38) NDC(Nationally Determined Contribution)x= ‘713 W3} ste]d Aol wel FAl=o] A
2 @R IVt 27t TE BER ot gEkte F 5(2021.10.18.) i
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2 =2oAe e B tig HA glo] HriE T BH o] 2AVIA~E
ZEshe ARE RAFa @k olol wet A WA Alvke] Lol A= =7t
247 23S B3] A B3 AR of 4% AZFE A% SHAaAME 3.2%
£ 719 FHdst= A9 ggadEsE 248
T A AU oA E BAAE RHSHA HYE AFEES E
= AL A At Ao S A E A27 oA 2030 2w
A B DAL H3l ALEES HA 68% oo R FolH wiHAIE
< 10% A= & oS B vk Aok 2030 Aoy F2 FY-ES A 8351
7t AZH 7 EL 2R igS FA8A, &7 5 A E & o g3t
v A #7159 Mg oR Qg 24Vt~ wiEHFS A5 7 US AR
7€t o] Avg L 2 WjE & a9t
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& 71A0] Eolnk. AACIA A gL
NEe Bel WEH] AT wFol o FAHL AGFAIE AT Eol
EY5E NEE Fbeke, ABE AUAA Aol FrhFe) met 4
Wb EobA I @k A olel @ n g el HolX YA ok
AAHA ehgky] ol HAe] Arht B AA B3| clZ37) o]
o gebd B AT AE Ade st ke FRelAe] 1AL g
AVHE 22904 E B ARG g0l e FRo| ATE 1SS 68%= %ol
£ AL PR 2020800 Ty V1R F AR 9718 ABE M Eol
68%% JIWFHE, o) 71 Be] A 202049 ALE HAS g,

A28 AL Mol R B0 20220 ATE AL H e

39) B3 - =87 F 202D A ARt
40) AATE #H71E R AgE Hlgol E:obRARL &4 E - AEFU TR,
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HAE 7L GGE 3-8>3 2L, ojuff HA AZ§ HrI=e H 7H4 A
h=Se]
=+

<E 3-8> MELWIIE HETIHAILE|22)

(@l /=)

il O e & Wz Ags
71& 2018 2020 A a7t
SAE - QAT 19% 8% 20223 744 170,000

Zo|F 11% 9% 20223 744 147,000

J1el A 5/ 66% 80% | 2020 7}A 73,000
R k== R = 9% 61% | 20223 7124 120,000

Zg2EYH 59% 65% | 20223 7}A 160,000

7] €} 57% 53% | 20223 7+A 138,000

B4 g - 22 F 11% 2% | 2020 7}A 51,000
&z 7] €} 5% 12% | 20223 74 160,000

¥ BAUS Avtei 19 A5 7| E Adrte <& 3-3> FaL

XA g AZE H&e FAF - A=A FT2019, 202DoNA AA ALt AR A
@rbe 374 5(2019.12.30.), 27 5(2021.12.03.), =374 3H202D), S8 AAH
3](2022)5 ol-&3td A= ATA.

2. 2427
<E 3-Pe= BHAF BE F2 ARE BHAFH 7ol &4A 32%5
Fgst= Alvgl 2 194 GDP= 719 1,905 53 oA 1,896 ¥o
2 050% At d2AES 29%E B3 A EES Fole AldEle
20 A= GDP7} 1,897 Yo = 0.44% 74t} Alugle 13 29 4712
Wi E 2 7HAI R Eol A= 0.48%, 0.44% 7HA28HA R, ©aAE Bapshs 4k

§ 7lE W Be o3 Ge o] HEY Utk o5 53 ATEo] ol 5
e b FRER o5 ERo AREES Hol7] JHE BEe) Fao] Bay
Ao BT it g BAT =olt Buol AF WS Holus] WEel A
3 oeA gt

41) 7tAAREE 3745(2019.12.30.), 379 H(2021.12.03), =34 FH2021), SF=ddA;

K4
&
2

HH3(022)5 F

8- ] -t



oAM= A2t 4.46%, 4.48% 1Haxsto] A 2A7F= wiE® A% 53
22y 4.17%, 4.19%= 233t
A7t vl A BRE Ve R BdaAE AAET] Wil 247t
2 WjE T GDPoll mA= &2 F Al oA vissitt. 13y H7&
o AdFEI A GoM = Aol E HATh Aug L 1A e ydH =
o] 1.92%, &zt#H71=0°] 0.69%, AZ-&H7]=°] 0.99% Hash=H], Alug 2
20l = migdE 71 &0 11.74%, &7+H 7] = 0] 32.05% 7HAshe v A &
H7]=0] 269% S7Hit. ol #H7I= AAAE A qrRe| 2ol 7|4l
e Acw, dHor R} 22 My a4 de] AYE e T2
2 A
o

i

¢

AALL FRIE F AL AP Fe S7F Fo] Zhop Kol Aolnh 4

H71&e] SEAF Aole 2A] Gk vhit H71E AR E&2 Alvge 1

A 1.07% Zaste A 2], Alve] L 204 LT 7 &9 ST A

28 AYul& 7= dste AA #HZE Aol 1.71% dsdo
Ay 227t HoFE HrIEx g g Aol #H7lE #ele) SHolA

oujsitta & = e, HH a7bs ASstE s B gl Fdst]
woltt. @3 Hrls AR YA 5 2 -5t A&7t Ab

32 T=str] 98l Hrl=e TARE Aol ol2=

S S| A EES EYCE & =

o= st ok AZEES wolv BHLS LA o= My &7

dozH mhA B ZAE sjasts a3t AL, o xR e rze 24T

HEds Adsts 237 Ao
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<H 3-9> GDP, 247IA HIST, H7|E LaT U {H|g Hat

=
(&9 AY o, A7k E CO2%q., A E, %)

BAU Alve ﬁl_ Alve £2_

W3 W

GDP 1,905,500 | 1,896,000 | -0.50% | 1,897,100 | -0.44%

on 7HA 52.41 52.16 | -0.48% | 52.18 | -0.44%
;}é A 674.65 |  644.59 | -4.46% | 644.45 | -4.48%
A 727.06 | 696.75 | -4.17% | 696.63 | -4.19%

uAY o 158,847 | 157,199 | -1.04% | 158,074 | -0.49%
ANE | Am o g 11,615 | 11,392 | -1.92% | 10252 | -11.74%
o &7} 9,667 9,601 | -0.69% | 6,568 | -32.06%

AL | 137,550 | 136,190 | -0.99% | 141,250 | 2.69%
o g 159 158 | -0.48% | 94.49 | -40.64%
4 4, 759 755 | -0.48% | 404.34 | -46.76%

#H7)& AL 1,996 1,986 | -0.49% | 2,415 | 21.00%
A o g 857 838 | -2.19% | 789.54 | -7.89%
g | Ay | a7 1,275 1,265 | -0.81% | 970.61 | -23.91%

ANLE | 6359 6,280 | -1.23% | 6,927 8.94%

A 11,407 | 11,285 | -1.07% | 11,602 | 1.71%

aRE AN BN O 2A YErde B9 4 Ao
Ak 49 el A AL 2ol & Aw R FAAE AL ol

A M 3 24978 o] vt FEo R Faste A 2, Ay

nEol s AU e 1604 Afsl7)Eo] © ZasiAw, Aue e 24
&7hH7) o] ) Weol Zadth 7 Aukgl 2ol e wE 8 sztae] Aol

rr
2

FHFEolA FEHA = Aol o=t

3HA =jdoH(E 3-11 #Fan).

of
e



< 3-10> H7|= AH&T At

7HA 44 A
AR | W3e | AgT  Ese | Agg | W
BAU 1698.1 9917.3 11615.4

g8 | AYElel | 16898 | -05% | 97024 | -2.2% | 113923 | -1.9%
Alvge2 | 1011.2 | -40.4% | 92406 | -6.8% | 10251.9 | -11.7%

BAU 3673.8 59934 9667.2
&7y | AU Ll | 36560 | -0.5% | 59449 | -0.8% | 9600.9 | -0.7%
Ayuge2 | 2006.2 | -45.4% | 4561.7 | -23.9% | 6567.8 | -32.1%

BAU 15078.1 122469.5 137550.0
AL | Alyg el | 150050 | -0.5% | 121183.8 | -1.0% | 136190.0 | -1.0%
Al e2 | 17343.8 | 15.0% | 123909.6 | 1.2% | 141250.0 | 2.7%

<H 3-11> H7|Z *2|H|-E Hat

7HA A A
APrlg | W32 | AW | EsE | A | Wse
BAU 159.19 857.21 1016.40

Wiy | AlvElel | 158.42 -0.5% 838.39 | -2.2% | 996.82 | -1.9%
A2 | 94.49 -40.6% | 789.54 | -7.9% | 884.03 | -13.0%

BAU 759.43 1275.65 2035.08
&7 | AYglel | 755.75 -0.5% | 1265.31 | -0.8% | 2021.06 | -0.7%
A2 | 404.34 | -46.8% | 970.61 | -23.9% | 1374.95 | -32.4%

BAU 1996.14 6358.94 8355.08
AL | AlyEl el | 198646 | -0.5% | 6280.44 | -1.2% | 8266.90 | -1.1%
Al e2 | 241538 | 21.0% | 6927.35 | 8.9% | 9342.73 | 11.8%

W oAl MES A% A7, W)=
el g vEse H7B FTRE DA A8 AFTAEE 3
Coloh e AT AREE BE o4 ANFES B

0]
AA T
A7 = WS 42% Aztolgs AHERE GA ] AT F AU L

1o
g

8o

f
t
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ATFNAME SFAAHRE F713 ESAMS 75310, SHARE 183
E = -7 A T &4 %% A A8k} & T
T8 AR 2V MEFY AV E, e iESS F

7Vatal #71E A 28] 75‘%%*— o] oJAbAZ o MPEHEF STt H 7
o & Aok gslate HI|E FRER DA F

< Bopsty HrE AR HPAAEE Aste] Al A
Atk AR BYS A& 2472 WS Aol ARRSEAL ol E E
2 g S 53 2472 wlE%d AU E

NE 5 JEF 2P THRAL
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7‘31-
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Eol = A J
AE S M= H7 B Aol A
88

A7k XV ExE A=
&oll Zpol7b Azl Ae AT 5 AR T2A 3%301 AEEES
= S BhA Pavas: pAR-RS

HlE A G398 HoluAx vy

42) TARA §5(2021.10.18.) L.
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ob# Fujol= AABA o] BAWFE TS AT} BA 21, 53] 3
NES I UYOE sl AEY MEFH HYPRE EFHE ATFE
obuy) @k HolA B A7 ejejsh vka shpch 53 & ATl
A ed7ts WE A7 BEE 2HSAA 0718 MEFE BE}E
T b AABEE SA RSP, T HY)H AREES FYOE
A B2AE WE S dohs AN BEHY EARE BY) TR o T
a3te] 52718 87 COE 23€ §3l FH 08 Fristel 83-34 5%
BH9 f842 AT

gt 712 EQAETRA A7 HAHY] JRE dE 25
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HA Y3, 2021, 2050 &r4AFH Alygl L]
4. 2016, “3=ry H 7] EAA(Waste Account) 22 918 71 %
[EA/0¢ 201613 sp9t7] A7-H A A NIA), pp.163-187.
Ao, 4, AEd. 2017, “EU - 50 #71& BFAA 24 2 AA%
b AT . [BAVNEY 2017 8idr] AR A AIVA], pp.1-34.
HARA 5. 2021.10.18. 2030 =7} 2472 7F553EWINDC) Zaket] .
AE5. 1994 [BAARAA F5EL AT . =4 A - BriAdTFL.
1998 ¥R AAE Al Bk AT . F=SAAA - FriAS

L2018, [H718 HelR A AAA HFas B4 . #9517 %

sadl, A&, f5E 015 “HUABEAL TEF SpHY HR
AAR HFas B (@) FeEstsA ], 292 171-182
WA 2012, “f714 718 R 25 Hlo] evbs ARz
2 - A3 AAT], 21(D: 175-210.

WA, A5, fr5E. 2015, “Hr|EA Y 2 ALAdAL-EAH 2= FE Y
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247-259
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A7, 2013, [SAZZAAR T27 NLAZ] .
ALY 2018, 2018 AN 7= viE=AE S g7t
2022, T2022d%= AAH 7= siExE SHA 27 ]

28, 2014, [AFAABEA2] .

. 2019. 20159 AbAA€=]
. 2020. 2018 AbAAHE] .
=g e 2019, 20199 1€ AZ87bsAd 7HA A 23] .
2021, T2021'd 12¢€ AZE7HsAd 7HA A A3 .
S 2002. TS84 A5 A P CEEA) AaAAl 2 gt A7) .
_ 2003 [SAAASTEAY ML R =5A4GDP 24 D) .
2004. T3 4AFEAE /T g =5A4GDP 24 (D) .

_I_4

Sged AL FF 2

A - FE A A dEE

=
78 4A54A74 71 5 =4

2006. JGDP 24 (V) .
. 2007a. TSAAAETAA ZA7ZE = L Fglek AFH(V)] .
_.2007b. TSAAASEAR 2478 75 D &4t A7(VD] .
_.2007c. T20079E BHRAND F4F RIA]
. 2016.01.29. MIAH71E AHeolPrFT 4= AT H7EY F
T4 Ay (FAF A A2016-27%).
_.201912.30. MHA#H7E AMEolPREST AHES AT #HVI=9 T
7 A (FAF A A2019-254%).
2020, [2019 3AWA]
_ 20201224, [TEetxg A7) A A R AL A +H),
FAE HEAE.
. 202la. 12020 73 A )

) A
. 2021b. [2019@ 7]¥ SHHSASAA A A7) .
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2020 TA=4H7= T4 2 AZHAFH2019952)] .
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o Azy 5 A9 F8 Axgo] &aglomn, <

=N B
o T

2 Zog H7E el Sojua 9lo]
PN

T

rJ

Y | 60X D, Decoupling state
INDOL &I 0.02 | -0.22 | -9.2 Strong decoupling
INDO2. 3 0.08 | -0.77 | -10.0 Strong decoupling
IND03. S4&F A=Y 0.20 | -0.17 | -0.8 Strong decoupling
INDO4. A & 7ISAE A=) | -0.07 | -0.09 | 14 recessive decoupling
INDOG. &= | Fo kg A= 2Bid | 0.12 | -0.10 | -0.9 Strong decoupling

INDO6. 478k & MHAAE A2P | 062 | 1.12 | 1.8 | expansive negative decoupling

INDO7. 3J3HEd D 3BIAIE Al | 0.18 | 0.22 | 1.2 | expansive negative decoupling

INDO8. 5<% JEAIF A=Y 0.12 | 0.66 | 55 | expansive negative decoupling

INDO9. 13} &< A=Y 017 | 012 | 0.7 weak decoupling
INDI0. <7V 3A1E A2y 0.01 | 0.20 | 25.1 | expansive negative decoupling
INDIL 27] @ AR, APl A=y | 018 | 1.60 | 9.1 | expansive negative decoupling
INDL2. 7]A & 4] Az 0.16 | -0.34 | -2.2 Strong decoupling
IND13. 5734 A=Y -0.10 | -0.30 | 3.0 recessive decoupling
IND14. 7} 2 7[EAE A=Y 0.09 | 051 | 5.6 | expansive negative decoupling
INDI5. A7), 712 1 2 4=Ad | 010 | 0.05 | 05 weak decoupling
INDI6. &l sV ERR] R 835Uy | 0.24 | -0.02 | -0.1 Strong decoupling
IND17. A-Y 0.30 | 0.05 | 0.2 weak decoupling
IND18. AH]2¢] 0.20 | 010 | 05 weak decoupling
INDI9. 3388 =2 AB1R88d | 0.23 | 034 | 1.5 | expansive negative decoupling
B 0.17 | 0.06 | 0.4 weak decoupling
HIE 2-50&= AW 2472 528t B A9E RAFET 2Hyg A
5 B H7E W& o] o3t @ x3) AH O e, #HVlE R
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A= Atdol el g3ttt H7E FEolA S8 R g5 x5t JH A
9 CINDO8. HlE< FE=AF AxY’ 3 ‘INDI4. 7 2 Z[EA#F Az
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X R gy xst Aol o FE et &4H ozﬁ}(expansive
F WEZo] Frlste ZHE, ‘IND03. &4
FF A=Y’ 3 INDIL 7] L "AAp, ™)) Az, ‘INDI2. 714

2 Au] A ZQ’ ., ‘INDIS. A7), 7bx, £7] 2 FEAR o] sigEo)
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<HE 2-5> 24t FERE BN

5Y X D, Decoupling state
INDOL ‘5ol 0.02 | 001 | 04 weak decoupling
INDO2. 3 0.08 | 0.11 | 1.5 | expansive negative decoupling
IND03. S¥&F A=Y 0.20 | 0.21 | 11 expansive coupling
INDM4. A4 2 7IEAFE Al | -0.07 | -0.08 | 1.2 recessive decoupling
INDOG. S L FoRE AR Qbid | 012 | 0.06 | 0.5 weak decoupling
INDO6. A&t & A{-AAE AxF | 0.62 | 0.25 | 0.4 weak decoupling
INDO7. 3pstEd 2 SIHAE Al | 0.18 | 0.08 | 0.4 weak decoupling
INDG8. vlE< FEAIE A=A 0.12 | -0.03 | -0.3 Strong decoupling
IND09. 13} 345 A=Y 0.17 | -0.05 | -0.3 Strong decoupling
INDI0. <7V 3A1E AR 0.01 | 0.03 | 3.5 | expansive negative decoupling
INDIL 7] 2 ZR|, APl A=y | 018 | 0.16 | 09 expansive coupling
IND12. 71A4] & 7] A=Y 016 | 017 | 11 expansive coupling
IND13. 5731 A=Y -0.10 | -0.18 | 17 recessive decoupling
IND14. 71 R 7TERE AZH 0.09 | -0.06 | -0.7 Strong decoupling
INDI5. A7), 712 71 9 4=Ad | 010 | 0.10 | 1.0 expansive coupling
INDI6. 315~ HPExR] D33 | 0.24 | 0.04 | 0.2 weak decoupling
IND17. A-Y 0.30 | 0.09 | 0.3 weak decoupling
IND18. AH]2¢] 0.20 | 0.07 | 04 weak decoupling
T 2L ARRAHE | 023 | 038 | 17 | expansive negative decoupling
B 017 | 0.05 | 03 weak decoupling
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INDOL sEoiY 0.02 - -

INDO2. 3 0.08 | -0.23 | -2.9 Strong decoupling
INDO3. S2|5F A=Y 0.20 | 0.08 | 04 weak decoupling
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IND18. AH]2 0.20 | -0.11 | -0.5 Strong decoupling
INDIS. 3838 g R A3 | 0.23 - -

Bt 0.17 | -0.07 | -0.4 Strong decoupling
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IND20. AH]2=% 29, Rk =l Q)
30. A, #3 F 7E AHlx
31 AR A LA H] 2~
32. WA H 2
33. B 9 ARS| B AjH]
34, &3} 9 7)E} AR] 2~
IND21. F&334, =% Y A3 1A 35 TFAY 2 I
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5 4 SFANALINTE EA I AAD
<BE 4-1> MHEEE 24712 HEF
Ayvg el Ay L2
BAU EERS Hg-e
AuiA | ¥R AA Auix | HeeiR AA A | HeR AA A | ¥R AA Auix | HleiR] AA

INDOL s1Yd 3.373 23.375 26.748 3.220 23.295 26.515 -4.5% -0.3% -0.9% 3.234 23.303 26.537 -4.1% -0.3% -0.8%
INDO2. &t . . . . . .

INDO3. € 0.0000803 00000803 | 00000739 00000739 1% 9% 00000745 00000745 | -7.2% -7.2%
NDO4. 7k E 8.057 8.057 7.500 7.500 -6.9% -6.9% 7.55 7.550 -6.3% -6.3%
INDO5. 71ERES] 0.287 0.287 0.276 0.276 -3.8% -3.8% 0.277 0.277 -3.5% -3.5%
IND06. S2182E A=Y 1.423 1.423 1.366 1.366 -4.0% -4.0% 1.37 1.370 -3.7% -3.7%
INDO7. 435 2 71EAIE AR 0.766 0.766 0.729 0.729 -4.8% -4.8% 0.732 0.732 -4.4% -4.4%
INDB. B 3 F0|4RE A=Y, 2% 0.624 0.624 0.597 0.597 -4.3% -4.3% 0.599 0.599 -4.0% -4.0%
IND09. &5 3.816 . 3.816 3.572 . 3.572 -6.4% -6.4% 3.593 . 3.593 -5.8% -5.8%
INDIO. S5HEd o SHAE A=Y 47.183 1.060 48.242 45.304 1.040 46.344 -4.0% -1.9% -3.9% 45.477 1.042 46.519 -3.6% -1.7% -3.6%
INDIL. HIg< BEAIE A=Y 9.381 32.149 41.529 9.042 31.888 40.930 -3.6% -0.8% -1.4% 9.085 31.957 41.043 -3.2% -0.6% -1.2%
INDL2. 24 A=Y 107.836 6.307 114.143 | 103.094 6.248 109.342 -4.4% -0.9% -4.2% 103.607 6.258 109.866 | -3.9% -0.8% -3.7%
INDI3. 714 2 Al A= 1.702 . 1.702 1.623 . 1.623 -4.6% -4.6% 1.631 . 1.631 -4.2% -4.2%
INDl4. A7) 2 Az}, ALy A=Y 2.888 11.889 14.777 2.719 11.861 14.580 -5.9% -0.2% -1.3% 2.737 11.876 14.613 -5.2% -0.1% -1.1%
INDI5. €473 A= 1.643 1.643 1.558 1.558 -5.2% -5.2% 1.566 1.566 -4.7% -4.7%
INDI6. 717 2 7RI A=Y 1.858 . 1.858 1.793 . 1.793 -3.5% -3.5% 1.799 . 1.799 -3.2% -3.2%
INDI7. 49 291.626 0.292 291.918 | 274.550 0.279 274.828 -5.9% -4.5% -5.9% 276.045 0.28 276.324 | -5.3% -4.1% -5.3%
INDIS. 31 - ¥71E 2] 2§38 1.418 3.724 5.141 1.339 3.698 5.038 -5.6% -0.7% -2.0% 1.338 3.689 5.028 -5.6% -0.9% -2.2%
IND19. 4% 4.914 4.914 4.726 4.726 -3.8% -3.8% 4.75 4.750 -3.3% -3.3%
IND20. ARl 86.925 86.925 83.500 83.500 -3.9% -3.9% 83.828 83.828 -3.6% -3.6%
IND2L. B33, 4 & ARSI 4.460 . 4.460 4.304 . 4.304 -3.5% -3.5% 4.318 . 4.318 -3.2% -3.2%
EE] 7.834 7.834 7.683 7.683 -1.9% -1.9% 6.914 6.914 -117% | -11.7%
27} 7.096 7.096 7.047 7.047 -0.7% -0.7% 4.821 4.821 -321% | -32.1%
Ag . 0.749 0.749 . 0.741 0.741 -1.1% -1.1% . 0.769 0.769 2.7% 2.7%
A 580.180 | 94.475 | 674.652 | 550.812 | 93.780 | 644.592 -5.1% -0.7% -45% | 553536 | 90.909 | 644.447 | -4.6% -3.8% -4.5%
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<BRE 42> Y| FRE AT

AU At el At 22
EEx st
AA | A8 | @A | bl | e [ wA | A [ A [ @A | A | R | @A | A [ & @7
LHE - AaHF 636.5 95.1 731.6 633.4 94.2 727.6 -0.5% -1.0% -0.5% 633.7 100.7 734.4 -0.4% 6.0% 0.4%
Foli 1892.5 367.2 2259.7 1883.3 363.7 2247.0 -0.5% -0.9% -0.6% 1884.0 384.6 2268.6 -0.4% 4.8% 0.4%
yUsF 618.5 1622.8 2241.3 615.5 1610.7 2226.2 -0.5% -0.7% -0.7% 615.8 1626.2 2241.9 -0.4% 0.2% 0.0%
A % - 9YF 402.3 64.3 466.6 400.4 63.7 464.1 -0.5% -1.0% -0.6% 400.5 68.2 468.8 -0.4% 6.1% 0.5%
= Ee2EHF 1782.8 5566.9 7349.7 1774.2 5521.5 7295.6 -0.5% -0.8% -0.7% 1774.8 5572.6 7347.4 -0.4% 0.1% 0.0%
AHF . 477.6 477.6 . 473.6 473.6 -0.8% -0.8% 476.3 476.3 -0.3% -0.3%
¥ A7 ARAFEF . 324 324 . 32.1 32.1 -1.0% -1.0% . 32.2 32.2 -0.5% -0.5%
71ek 2044.5 9738.1 11782.6 2034.6 9673.9 11708.5 -0.5% -0.7% -0.6% 2035.4 9742.0 117773 -0.4% 0.0% 0.0%
A490AF . 68672.0 | 68672.0 . 68153.2 68153.2 -0.8% -0.8% 68535.2 | 68535.2 -0.2% -0.2%
27148 LUF . 474.8 474.8 . 471.2 471.2 -0.8% -0.8% . 473.8 473.8 -0.2% -0.2%
Pepepe #9 - =22 F 269.6 91.2 360.8 268.2 90.4 358.7 -0.5% -0.9% -0.6% 268.3 92.3 360.7 -0.4% 1.2% 0.0%
= 2457 181.3 18332.9 18514.2 180.4 18159.2 18339.7 -0.5% -0.9% -0.9% 180.5 18249.9 18430.4 -0.4% -0.5% -0.5%
EAF 339.8 2240.9 2580.7 338.1 2222.3 2560.4 -0.5% -0.8% -0.8% 338.3 2231.7 2570.0 -0.4% -0.4% -0.4%
1€k 889.4 20902.2 21791.6 885.0 20274.3 21159.3 -0.5% -3.0% -2.9% 885.4 20394.1 21279.4 -0.4% -2.4% -2.4%
e - 7€} 276.7 66.9 343.6 2754 66.3 341.6 -0.5% -0.9% -0.6% 275.5 68.5 344.0 -0.4% 2.4% 0.1%
-g:ﬂ)g HRCSH . 63.4 63.4 . 62.9 62.9 -0.8% -0.8% 63.2 63.2 -0.2% -0.2%
E‘;—E} Had . 3.5 3.5 . 3.5 3.5 -0.8% -0.7% 3.5 3.5 -0.2% -0.2%
@34 sE . 9151.0 9151.0 . 9081.6 9081.6 -0.8% -0.8% . 9131.0 9131.0 -0.2% -0.2%
Fo|F 1562.7 56.9 1619.7 1555.2 56.4 1611.6 -0.5% -1.0% -0.5% 1555.7 61.8 1617.6 -0.4% 8.6% -0.1%
27 477.2 174 494.6 474.9 17.2 492.1 -0.5% -1.0% -0.5% 475.1 18.9 494.0 -0.4% 8.6% -0.1%
a3 - AR 753.7 275 781.1 750.0 27.2 777.2 -0.5% -1.0% -0.5% 750.3 29.8 780.1 -0.4% 8.6% -0.1%
TFAF 1446.8 52.7 1499.5 1439.8 52.2 1492.0 -0.5% -1.0% -0.5% 1440.3 57.2 1497.5 -0.4% 8.6% -0.1%
g A7 - ARAER 107.9 3.9 111.8 107.3 3.9 111.2 -0.5% -1.0% -0.5% 107.4 4.3 111.6 -0.4% 8.6% -0.1%
Vs A E}o] o 28.8 11 29.9 28.7 1.0 29.7 -0.5% -1.0% -0.5% 28.7 11 29.8 -0.4% 8.5% -0.1%
8 wiE = f 30.7 11 31.8 30.5 11 317 -0.5% -1.1% -0.5% 30.6 1.2 318 -0.4% 8.6% -0.1%
95 70.6 2.6 731 70.2 2.5 72.8 -0.5% -1.0% -0.5% 70.2 2.8 73.0 -0.4% 8.6% -0.1%
IEUNE 163.4 6.0 169.3 162.6 5.9 168.5 -0.5% -1.0% -0.5% 162.6 6.5 169.1 -0.4% 8.6% -0.1%
MR 244.6 8.9 253.5 2434 8.8 252.2 -0.5% -1.0% -0.5% 243.5 9.7 253.2 -0.4% 8.5% -0.1%
7€k 948.5 34.6 983.1 943.9 34.2 978.1 -0.5% -1.0% -0.5% 944.2 375 981.8 -0.4% 8.6% -0.1%
SAEF HUE EgulE 5284.2 2184 5502.6 5258.5 216.3 5474.8 -0.5% -1.0% -0.5% 5260.5 235.8 5496.3 -0.4% 8.0% -0.1%
A 20452.9 | 1383941 | 158847.0 | 20353.7 | 136845.0 | 157198.7 -0.5% -1.1% -1.0% 20361.2 137712.8 | 158074.0 -0.4% -0.5% -0.5%
HE AR AV1E WAFe AV1E TR AE BAFE BE Aol skl @ 9.
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<EE 4-3> HLREEE 7|8 AL
BAU AvE el AyE L2
& LER-

k] =2 L8 k] a2 AEg k] = 88 k] = L8 L] =23 g8
INDOL 53ig] 37.23 2642 | 11052 | 37.10 2633 | 11014 | -03% | -03% | -0.3% 34.28 2010 | 11937 | -7.9% | -239% | 8.0%
INDO2. e 0.10 0.05 0.57 0.09 0.05 0.55 -52% | -58% | -4.6% 0.09 0.04 0.56 -62% | -231% | -2.1%
INDO3. ¢ 0.00 0.00 0.01 0.00 0.00 0.01 0.0% 0.0% 0.0% 0.00 0.00 0.01 0.0% -3.1% 0.0%
INDO4. 7} 1149.46 | 4053 | 2717.42 | 1080.45 | 38.10 | 2554.28 | -6.0% | -6.0% | -6.0% | 1086.01 | 3663 | 257121 | -55% | -9.6% | -5.4%
INDOS. 71ERES] 0.43 0.46 486 0.42 045 4.82 -09% | -11% | -10% 041 0.36 493 -4.0% | -213% | 14%
INDO6. S4)5F A= 258.85 | 53349 | 113414 | 257.95 | 53163 | 113019 | -0.3% | -0.3% | -0.3% | 20351 | 402.71 | 131636 | -21.4% | -245% | 16.1%
NDO7. A 2 71ERIE A= 2756 7135 | 18010 | 27.32 7074 | 17856 | -0.9% | -09% | -0.9% 22.42 5479 | 199.73 | -187% | -232% | 10.9%
INDBB. B4) B FolAE A=, Q1) | 34574 | 639.34 | 1543.16 | 34329 | 634.81 | 153223 | -0.7% | -0.7% | -0.7% | 20411 | 494.69 | 172548 | -14.9% | -22.6% | 11.8%
INDO9. A% 14.87 3.49 41.74 14.35 3.37 40.27 -35% | -35% | -3.5% 14.24 2.80 4113 -4.2% | -198% | -15%
NDLO. E2tEd 2 F5AF A= 28431 | 33582 | 1095.28 | 279.05 | 329.61 | 1075.03 | -18% | -18% | -18% | 257.30 | 253.77 | 117640 | -9.5% | -24.4% | 7.4%
INDIL HIE<: JEAIE Az 10983 | 67.84 | 1227.10 | 10894 | 67.29 | 121715 | -0.8% | -0.8% | -0.8% | 10672 | 57.92 | 123181 | -2.8% | -146% | 0.4%
INDL2. 54 A=) 998.38 | 176.29 | 1878679 | 988.95 | 174.63 | 18609.21 | -0.9% | -0.9% | -0.9% | 984.92 | 152.53 | 18669.28 | -13% | -135% | -0.6%
INDI3. 714 & 1 A= 58.17 4501 | 27869 | 57.88 4479 | 27727 | -05% | -05% | -05% 57.03 4054 | 28283 | -20% | -9.9% 1.5%
INDM. #7) 2 3} Adrly) A=y | 28.06 98.35 | 224.80 | 27.99 98.11 | 22426 | -0.2% | -0.2% | -0.2% 23.63 7706 | 25019 | -158% | -216% | 11.3%
INDIS. 2473 A=) 77.45 67.65 | 43368 | 76.78 67.07 | 429.96 | -0.9% | -09% | -0.9% 73.82 5425 | 44650 | -47% | -198% | 3.0%
INDI6. 717 2 7S A= 281.09 | 23585 | 1091.63 | 279.05 | 234.14 | 108371 | -0.7% | -0.7% | -0.7% | 267.85 | 194.05 | 113743 | -47% | -17.7% | 4.2%
INDI7. g 2079.47 | 7313 | 491548 | 198699 | 69.88 | 4696.87 | -4.4% | -44% | -44% | 199395 | 67.11 | 472024 | -41% | -82% | -4.0%
NDI8. 3} - B/} 32} 9 34890y | 133194 | 1591.97 | 543343 | 1322.89 | 158114 | 539648 | -0.7% | -0.7% | -0.7% | 119553 | 121528 | 587436 | -10.2% | -23.7% | 8.1%
INDL9. A4 1319.05 | 53550 | 7479613 | 1309.22 | 53151 | 7423910 | -0.7% | -0.7% | -0.7% | 128215 | 424.98 | 7454819 | -2.8% | -206% | -0.3%
IND2). AH12) 14275 | 29102 | 721.83 | 14204 | 28959 | 71828 | -0.5% | -0.5% | -0.5% | 11882 | 22046 | 81221 | -16.8% | -24.2% | 12.5%
IND2L. E34%, = 2 Al 12438 | 18215 | 48065 | 12520 | 183.35 | 483.81 0.7% 0.7% 0.7% 106.79 | 14049 | 54553 | -141% | -22.9% | 135%
a2t
g 24741 | 129.65 | 95403 | 24581 | 12881 | 947.87 | -0.6% | -0.6% | -0.6% | 149.26 | 5344 | 696.73 | -39.7% | -58.8% | -27.0%
A 1000.78 | 848.06 | 6207.41 | 990.67 | 839.49 | 623378 | -1.0% | -10% | -10% | 967.80 | 597.71 | 753911 | -3.3% | -295% | 19.7%
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CHE 4-4> MAHEM HZAMY H7|E HEH| S

BAU AvE el AvE 22
& |3&

" &7 AEg g =4 Ags Y B Agg Y &2t Aeg =g a2 ANes
INDOL F3oied 3.30 5.63 10.48 3.29 5.61 10.45 -0.3% -0.3% -0.3% 3.03 4.28 13.55 -8.0% | -23.9% | 29.3%
INDO2. Afgk 0.01 0.01 0.04 0.01 0.01 0.04 0.0% 0.0% -5.1% 0.01 0.01 0.04 0.0% -27.3% 5.1%
INDO3. 9+ 0.00 0.00 0.00 0.00 0.00 0.00 -3.5% -3.5% -3.5% 0.00 0.00 0.00 -9.5% | -23.2% 9.1%
IND4. 7k 101.23 8.63 241.02 95.15 8.12 226.55 -6.0% -6.0% -6.0% 95.62 7.80 228.66 -5.5% -9.6% -5.1%
INDO5. ~1E}3% 0.05 0.10 0.29 0.04 0.10 0.29 -2.2% -1.0% -1.0% 0.04 0.08 0.32 -8.9% | -21.6% 11.8%
INDOG. S28F A=Y 24.16 113.63 115.74 24.07 11324 | 11533 -0.4% -0.3% -0.3% 18.97 85.78 17753 | -215% | -24.5% | 53.4%
INDO7. 434 2 715AE A=Y 2.96 15.20 16.47 2.93 15.07 16.33 -0.9% -0.9% -0.9% 2.38 11.67 23.14 -195% | -23.2% | 40.5%
INDO8. 2] B ol ARE A=, Qi | 33.85 136.18 149.64 33.61 13521 | 14858 -0.7% -0.7% -0.7% 2851 10537 | 21375 | -158% | -22.6% | 42.8%
INDO9. 1.34 0.74 3.62 1.29 0.72 3.49 -3.5% -3.5% -3.5% 1.27 0.60 3.77 -4.6% | -19.8% 4.1%
INDIO. 215HEZ o BBHAIE Al=gd 28.28 71.53 109.70 27.75 70.21 107.67 -1.8% -1.8% -1.8% 25.12 54.05 14052 | -112% | -24.4% | 281%
INDIL HlE<: FEARE A=y 10.04 14.45 67.13 9.96 14.33 66.59 -0.8% -0.8% -0.8% 9.68 12.34 70.67 -36% | -14.6% 5.3%
INDL2. 4 A= 88.76 37.55 861.70 87.92 37.20 853.55 -0.9% -0.9% -0.9% 87.36 32.49 864.82 -1.6% | -13.5% 0.4%
INDI3. 714 2 2 A= 5.26 9.59 18.70 5.23 9.54 18.60 -0.5% -0.5% -0.5% 5.12 8.64 21.46 -2.5% -9.9% 14.8%
INDI4. F7] B Azl )] A=Y 3.76 20.95 23.85 3.75 20.90 23.79 -0.2% -0.2% -0.2% 3.07 16.41 32.45 -18.2% | -216% | 36.0%
INDI5. 24731 A= 7.50 14.41 33.71 7.43 14.29 33.42 -0.9% -0.9% -0.9% 7.02 11.56 39.15 -6.4% | -19.8% 16.1%
INDI6. 7} 2 7IEME A=y 26.23 50.24 91.11 26.04 49.87 90.45 -0.7% -0.7% -0.7% 24.72 41.33 110.41 -5.8% | -177% | 21.2%
INDI7. A 183.13 15.58 435.99 174.98 14.88 416.60 -4.4% -4.4% -4.4% 175.57 14.29 419.77 -4.1% -8.2% -3.7%
NDI8 8- 712 A=) R 838Uy | 12821 | 339.09 | 51177 | 127.34 | 33678 | 508.29 -0.7% -0.7% -0.7% 11362 | 25885 | 67217 | -114% | -23.7% | 31.3%
IND19. A4 73.38 114.06 | 3045.94 | 72.83 11321 | 3023.25 | -0.7% -0.7% -0.7% 69.07 9052 | 307651 | -5.9% | -20.6% 1.0%
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Abstract

Developing an Integrated Economic
Model for Waste Management

Mijin Han

Department of Agricultural Economics and Rural Development
The Graduate School

Seoul National University

With the rise of single-person households and delivery cultures, the
use of disposable products is increasing, along with the amount of
waste. Because of the limited land area and high population density in
South Korea, it is difficult to install waste treatment facilities. Under
these circumstances, the continuous increase in waste is causing various
social problems. In addition, as the end of the use of the Sudokwon
Landfill Site approaches, it is necessary to reduce the amount of waste
in landfills; however, the Household Waste Regulation System is not
showing a clear effect.

To this end, due to the climate crisis, the target to reduce
greenhouse gas emissions and achieve carbon neutrality was set in the
waste sector. Accordingly, it is necessary to reduce not only the
amount of waste but also the amount of greenhouse gas emissions. In
order to compare the effects of policies, a methodology that can

consider both economic and environmental impacts is needed.
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Therefore, it is necessary to establish environmental economic
accounting and to analyze the effect of policies through integrated
environmental and economic analysis.

As the need for integrated environmental and economic analysis
increased, the UN published the System of Environmental Economic
Accounting (SEEA) in 1993 and recommended the used of this system
in each country. Accordingly, Korea has developed the Environmental
Protection Expenditure Account (EPEA) and the NAMEA-air, but no
waste account has been developed.

In this study, environmental economic accounting for waste is
established, and based on this, an integrated environmental and
economic analysis is conducted using a newly constructed environmental
computable general equilibrium (e-CGE) model.

In the first study, the concept and characteristics of the waste input-
output (WIO) table are explained, and the related analysis model is
introduced. Methods for reducing the landfilled municipal waste by 10%
in accordance with the Household Waste Regulation System are
analyzed by changing the amount of waste treated by each facility
according to the allocation matrix. As a result, the goal of reducing
landfill volume could be achieved by increasing the waste incineration
ratio by 13% or increasing the recycling ratio to at least 68%. Both
scenarios can achieve the same policy goal, but considering the need to
become a resource recycling society and the increasing in air pollution
caused by incineration, improving the recycling rate is the superior
long-term option. This study is meaningful in that it is a comparative
analysis of efficient waste management policies and that it shows that
landfill waste can be reduced by changing treatment methods without

reducing waste emissions.
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In the second study, the Environmentally Extended Social Accounting
Matrix (ESAM) is constructed based on the previously developed WIO
table. It is then expanded to the e-CGE model. Environmental
information such as waste emission and treatment and waste water
discharge is added to the e-CGE model, and the cost of the economic
agents is reflected accordingly. Based on this, the scenario of
introducing a carbon tax to reduce greenhouse gases by 4% per year is
analyzed according to the carbon reduction scenario. The first scenario
introduces a carbon tax of 3.2%, and the second introduces a carbon
tax of 2.9% and increases the recycling rate. These two scenarios can
achieve the same greenhouse gas reduction target and show similar
rates of change in the GDP, but waste emissions can decrease more
significantly when the recycling rate of waste is improved. This shows
that policy that increases the recycling rate of waste can be a
countermeasure to the problem of the landfill shortage and that the
policy goal of reducing greenhouse gas emissions can be achieved with
a lower carbon tax. These results show that integrated environmental
and economic analysis can examine policies that are simultaneously
applied to the greenhouse gas and waste sectors and can quantitatively
evaluate the magnitude of the incidental effects of the policies.

As it is becoming increasingly important to consider the economy and
the environment in an integrated manner, an environmental and
economic integration model in the analysis of environmental impacts or
policy effects is urgently needed. It is expected that the WIO table and
the e-CGE model constructed in this study can provide useful analysis

that can help establish related policies.
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