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7 (OECD, 2017) 2050 WX1711 3% ™ 7w 717127 1X'1" TINXi1 T11T1j71 0.85-0.3571
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,N17D JNIRA NNDA D144 7V 1M A7Wnnn 7w TRYI00 7V 10 V'awn jnna 17T
NNDI TR 12'WNi1 DY 137V f7WNNN 17713 13050 1TV TV TIR 11797 NG

J7RWT 7WNA TND790 IINNAA7 7'70n1 Nn7inn

VDAY JTIIRIN 72107010 N2V ARNT7 N 1770 77wn 'y 7w 071N 7Y XA
TI"7{70'0i1 TINDNAA TIX 10 2'wWN 0777 7V D'NX 0011710 112wN 7V 7AN0 "T0'NY
TNND12 (' TIV 2030 TV JNX'N TD702i1 NINNAQ7 YT M0N0 NNY) D07 1171 7w
TV 7V AT 1, TN 1NIRD WINTWA TTID70 TIX 101 (DN WINN11717 Xkl
‘71071 ,71'D71971 1727011 T11'NAN .D"INX IR TN17N 017101 7NWN1 WIn'w7 11un
AUN DMTYN1TTD™72 N'NAY7 f7WNNYT DTITIXN JAND DN 0197011077717V 00N
TI7VITINY D'RIN 0D'7TIN DITIX 1772 121X1 DNl 701 TIX7VUN TINV7 0N N0 7w
TINAD D2 .(1NNA2 7V M0 N131) 77171 1'% D'WTNNN N1N17N0N 7Nwn To1oay
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4 19
NIYYNONI NINTY - INTWID 100 A'2A1IN 1TAD
MESSAGEix_IL-MACRO 71TIN

AITITINNL VP (N)

7WN1 Wi71aN XN D21 1N XM WYNXR L 7YWNL 121WN 7177070 NNWI XY TNIX
7V TIVION 1YWl Wn a0IR0 N1 'Y 727 17 71200 w8 TTnixa il
7N NIX N1 77N 7{77wN "W TI0D'W1 7170 10IX0 N1V 10 DIWN .mM7721 173700
7V 1V1 D™MI'Wi 7W NVAWN TIX 777WN 1'% WK 1727211 'A1V W70 717712 101X
N1I11 2°¥17 X' 117 770 N .(Palatnik and Shechter, 2008) 7aon 11'X 72701 XYW
TNYAWNI TINANG 7N 78 71 10IR 0N Twa7 TTNXR J112170 7w 7n

.2050 T1IW TV X171 '"NNNA 7WNYT 177w N7V 7V 72 7IN31 517721 172700 7V 107w

TIN N{7W'7 N'7X17 X1 TNIRO DINT T TR 70021 10IRT 7WN 7Y 71T ATIRG
TIIX'YNYT AR 121X '7N1271 TNYAWi TIRT 1727211 772 7V T NIRRT 7Wn 7w Vawilil
71T'n 2117'w7 TNXR Twta 1rixn aoa (Helgesen and Tomasgard, 2018)
DX 07712 bottom-up MW 11151 7w 071N .1WNIR TIDVA 717D DY 1707
DX DT TTIV DMIAW TIRT 77211 ,i10IX T1DIVN 7w 0™A17110D 001 7w 0'aN0]
TNIX 171100 77w 12 TINY7XRIDIX 121 (Hourcade et al,, 2006) 17x mma1711001
TINMM7N1 707 — N7 7WN1 TT'OANIRT TIDIVNAN TIX TN 177N AR AT7RITITTIN
1771 'TNIX 7W DTA10 D'WIN'WA 71721,71XAi11 TN D701 113V, 071X 101X
737N TTNIXT7 W70 132 770 777N 1Y 771210 110710 0'WIXN 17X 0Y7TIN .00 XG
“N7NN TNMYAWn TIX DT 00 772 707321, 710YN0 7w T17V MYTR 171D I 119N
1'X 12 11D TNIX TINI 771 X DTN ARG DINAL 111N TYY 7w 1117070
.11MY7721 N2 DANAWNN 172720 01V 11 1"7010 Tyawil 70 TIX Ni7W7 DITNyaxa
AWNT7 71 X ,TNIRA 7WN TAY7NT T1'oN Y771 77;7w'7 077127 0 [ TIXRT OV
D121 NYawill DON'YT D'NN1 D™I'Y 1j7V ,1NX™ 17X 0D'2"7NNY w17'11 0™MI'wl

.(Binswanger, 2001)

top-down no'wa (Computable General Equilibrium) CGE 7w D'7TIn 1IXT 1INy7
TNIXT7 XM 1A 1 T1217NT17 TINPARi TIX D'WIATAT 17117721 172721 IR DTIRTIN
21X TNNA7 10X 173 01700 rnwax (Palatnik, 2019) mnan 'nim 7w Di1oj7n
NN AIRXITID 0777 77NN31 DY TINKRTNG X 1171191 77)71Wn DINX
D'DIDTIN 17X ,7{7WN "MW1 0'U1{71 D'NNI.1217NT10 T1MYTNAN1T 070N 0NN
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Siddig and) mNIXN DINTIN DI'RWI 1P0IRA DINTIN — 7WN1 DY71IWA 72 TTINTIa
(Grethe, 2014

TN TN w1 T DX bottom-up mo'wan top-down no'wa 071N
N7 AWAXN D'7TIN0 1YW 11 112N X 1NIX TN 7w T1II00 A0Va7 117 11
711'n7 MXNNT (Bohringer and Rutherford, 2008) nin TnX 73 7w MmN 11
771N 11 top-down Mv'w1 071N 111 bottom-up no'wa 0*71n 172 (hard-linking)
Messner and Schrattenholzer, 2000;) IIASA 2j7nni ™0 7w MESSAGE-MACRO
Manne and Wene,) MARKAL-Macro 711n (Orthofer, Huppmann, and Krey, 2019
Arndt) SAGE ‘7T1n7 22101 710X DT 1w SATIM anixil novn 71in1 (1992
no'w1 737> 711n7 121NN TIMES_P bottom—up no'wa i 710 ;(et al,, 2016

71102 CO2 Mo 72 INNANY7 0TV NN 711¥7 DGEM top—down

nw1 787 oxImn CGE 77110 7710 m7xwn 1737201 7w top—down Mo'wa niml
TIX DTN 17T 77N .0"IW YWy 7un 110 win'wal (Palatnik and Shechter, 2008) IGEM
TIX1 (Baum et al,, 2016) nm'7'721 N'72721 7V 077X ™'Y 7w IMWARDT VAW
Palatnik and Shechter,) 7xaw1a 1727211 7V ™70 NANANY7 NN 7w MYAWiTi
,CGE 71mn 7v n'oouann (Luckmann et al,, 2014) 1'm'nv1 Luckmann na .(2008
Siddig .0'n1 MoNn 7w Nann 173730 NN 7X1w I¥N TR NI O 1A 7D
7w MM7vil IR NN17 n 7y GTAP poian CGE 71in1 wnnwil (2014) and Grethe

.D"XNN WD 11 Nj7A0X1 T1YIAi

D'T{7NTIN 772 771 7R Mj7Ni N1 0w7 bottom—up no'wa 11X 7w 071N
Tishler et al. 2008; Solomon,) 7nwnil AtAN M7 ,iTNIX W0 71N '2¥20 10Nl
Yu, Pearlmutter,) Tn1721 A1 21aN ,'VaLN 11 1IN (Bogdanovy, and Breyer, 2018

.(and Schwartz, 2018

07270 DYMINT 7Y W VAW TIXR TMVA7 101 DM7NN DUIWA IXRYT
INXD 7R 7WN 7Y X NN 1172701 DINMY7Y TIXT JANA 711070 1rnnny
MY 771N MYUXNKXD 17X TIVAWil VN A11wX17 "W 170NN 00112 20081 707
Palatnik and) 1995-n nvy7wn n'nm *1on 7v voannn ,(CGE) awninn 772 7i7wn
DN NNwil fIX7N 710UN31 7wWn 7 wNAna D 1i7'0i 071N (Shechter, 2008
D701 24%-9% 7w T1T"M'7 X177 1712 1NNAQ 11107 N"Y 200-50 7¥ 11121 NNA
701X 7W W'NON1 771N 2 7V ".ANXTN1 1"N70 1N 0.96%-0.31% 7w M7yl ,jnN0

7iwn 211797 Y2an7 7pn7 paTop 10T (PN DX 11017 WEX X7 12 wnnpn 0ginae 71inn 19
.NT ANDNA 12 1wnapny 77100 1142 ,0771p2yn 0°7TInAn nawa 0T
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YN 701X Y'Y 2%-1%D

7V MW VAW 119w 11711 11W Q7NN 127X 1DOW1 110700 71070 201271
11121 DN NAWN 1DTIVAN 7TIN0 TIRYIN A 7Y 110770 N7NAan 7V JNNa 0N Nnwin
Palatnik, Faitelson,) 2020 miw TV 20% 7w fINNAQN7 X'Ai7 721711 17ANA 11107 1N'X 15
1IN 707 AR 7V UNi 7w T'oN aVvAwanw 02 19X 0 .(and Shechter, 2012
1XN7 DN'1 2020 1"N71 0.5% 7w y*0 — 7711 DNil 11147 '711'X¥712119 121X1 A7

/77270 070V

17701 "7 TR 7WN TIXR 7TN7 WX 11010 X1 MESSAGEix-IL-MACRO
DN IR 7777w7 min 7y MACRO 727> 1j7ni 71in7 Nwi7'71 MESSAGEix-IL 1 7y
7V MDNNDNA ,i7WN1 NI TNIRG T720X 770070 1721 00IR7 w1i7°20 13 170100

.D'NT7 DZNN 1VIZY DTTYYIN DTITIOXY T11'177TN TV 0D™IDTY D711 ' TON

ATIIYA N1ADD TW 1IN'D ()

TNIRD 7wn nin7 niyn 7mn MESSAGEix_IL1 o'wnnwn 11X a7 1y7nni
ARG 7WN TM7Y 7w XT7NN XY 7TING 7Y DN CNIRD NNDYT 7Rwa
Dwa (IAM) "0 T "1'DADTX N7 7710 7w 117100 Nn0a 0w Xl MESSAGEix_IL
Huppmann et al.,) o'nminxin owyin nyanx 19 7y [IASA-1 nmia awx , MESSAGEix
bottom—up N1 1"1171100 DDIIN "NIT XTNVAIXR 771N K11 MESSAGEiX .(2019
TNADN 720N X1 JNX-"111"1 NNDY7 001X TR 7w NI 1071 71X7 IXV WX
NI TR D'IMAXNY 1'7ND120 W71 TIX77170 70 7V 10X T11IDVN 21X77 1Ay
1X0i1,7NAVYA N0 N0 D AXYN 117910 7710 17117721 NIRG [7WN TIXR IXRT7 7101
TIMWYTT DIN'N 0770 2107 ,INIRTT) X760 TWRTYNYT 101X TN 7Y 790K1
TIXXN7 11100 X NwRa 710 (Orthofer, Huppmann, and Krey, 2019) (imanm
TI1'72'70 I A171100 17120 TINT,T1'7N'1' N TN7V31 f1NIXR'7 D'w17710 T720X7 070

JI717X1

11N MESSAGEix_IL 111X MI2WN1 0™I'w 7w 17372 170 171N 10 02 11277 "1
Messner and Schrattenholzer 7xx ax11 "'wx IIASA 7w MACRO 71107 1w 1R1Xa
AXTD TN DXTX'W TTINTTAN N7Vina nmyi7na X noiznn MACRO .(2000)

J1207NT 712N, V7wl 1337 M7 7w nxa X axxann L(Fricko et al,, 2017)
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D' 1171322 172710 140 MIXN 7' TIX 077710 7TIN1 1WWNDIY DTN Al
D777 7NN 7NN 1IXMI 177N 17127 10X 0T 7RWT 7Y DN7RMIDMDN

20 TINTI XX11 71X TNUAXT TI171100 7w 7111701 TT17107 ,N1D NTINT1 7w TM7Y

TI'ID171 0 7V1 D"DIN7N A7WNNN "TIWN 7w 0'A'X1 DY 17190 01w 'w7win 17wl
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TIIN1T "0 7V 12TV fIMD1721X31 XT3 717940 VW, 7210 070V wnan7 MACRO 7w
(2019 ,7XW1 711 ;X NQD1 1X1) 7XIW 7121 11j7'DOVOOUY TN T1DW7 7w D NI

MESSAGEix_IL 7w 71710 D70V w'NIT TNIXXITIN T1{7210 111X 00 TN
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