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OECD-n mimwa (World Health Organization) WHO™1 7w m* anixn 1y7nna
monnw md1 mmw (Disability Adjusted Lifeyears) DALYs 7w maoini 1n3vin
7127 732170 17TNn1 1217 (WHO and OECD, 2015) 111X DIN'TA fIXYITD 7WnY
T 7V 1IN 01D IR DTNTRI TIIRMAT7 D7 N0 1T VY 7Y IT7VIn-myy
71N DV T1'NY7 D'X7X] f1"D1701X1 0'DIA 1711 WWX DIYN 7Y 11D0'N 7120171 TTT'NX
40,0007 V'IX DT 7wW1 201071 1Q0NT1 7RIWY7W X' 71DVii JINI0N 1101 11X
N7Vl NIX 102 12vina 0D"vn WHO 11 7w1 OECD-n1 7w ,0m7nni 1w .DALYs
N 7Y ATINNN OXRXITD 7WN7 M79nn 10%21 7wn7 DALYs 1 maoin 7w 1172701
77710 TNW7 (AN 7N XX107) IR DT OXRXITD X707 T17Y 1T 7120

.OECD 1 nu1™1n 77311717 TIR'7'N 157701, 7RI V71T 11"7'N 74070 X'l

T 7Y DUYNL7N DA TNNAAN AXXITD 1710 0rNXna m7yina 7y arna
7V 1X11 1'WNTi1 .2050 X171 NN T2 VAWl 1717 w1 1D 17VN 01Nl T2
7w 71172 71700 M7y 11w'nd M awnnwil 1aw JRC-GEM-E3 7Tina winw 1
TINNN 72 TID'72 TINNAA7 72172 1700 7w Mj7na J7'y7 AXINNa mo'7a 1nnaimi
D72 7W TM1710 A7NA00 (A T7Vn0 2°c1 11721720 TIANNTNN 7YY Y7
7210 D70V 1¥N7 DN'1 20501 "N71Vi X117 2% 7¥ NAD1711 T1D1V1N D™ N1j7N 07T
5% ‘7w TMIAD1T1 TIDOWIN OY ,7WNY7 1'D 11NN DT WY DT 1131 X 1T 117917
TN7V1N 177{7wN X717 1T 7190171 .0"N1710 DAATN TITINOAN 7IXXIND 205071 X117
M TOONT TIIX™MA 7V TNIXRXIT TITINANAN JON fXXITID1,"71N NIINAA1 A710n Annann

.(European Commission, 2017) 1"X7i7Ni1 TNX1N1 112'WN1 T3V

NIThWA1 LY aygwian hisyin

TITIWNA 1310 AV{7Wi 02 'WaAD 191X 17710 71072 N7INAa7 N1IX7 T
D111V DMITX 11711 NIT'A ,71'D1A1 1M1 AN ArTwna 2 inan [ arTnn
:0"101IX W TINTX7 DINTT7 71712 TTWT NI 1T V7w IR Nmwim

1721K1 NIX?I12N NIIYN7 D717y 1A R ,27I00 AXXIND 7pn7 1717y 7710 12°K AT 20pnn 15
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TNO17713 7172701 IR Y7 T X TR NP7 07N D77 I (1)
.TIDMING TINT A1T12Y7 w1770 1R 777207 72 71121, 7177270 N17'vn X771 11 7w
D17'Wil 172NN 7172 770 wi7wil a1 G20 miTTn 2008 7¥ "M71vil 1AWnil INX7
178 m7vin .(ILO and IILS, 2011; IMF, 2014) ni'nwn Mi'Aa (40%-20%"2) 117w

111170 1AWN1 1WAN1W DY7WN TIN'TAY TTIV7 71X N2117 TTNaann

TIN'XT 11MA 1'27 TN779M AT NI MW 7w N7 2 D Awwiz wr o (2)
v1'oil 1T 01, (Buffie et al,, 2012; Calderon and Serven, 2014) 71Xl N1ba 7wni
.(UN, 2016) 1700 IN"NX71 N R DIXNXT 17X NTTTWT 7w

D'INNXT DMWY T 1M1 (V7w 79 VT JIrarnn J1yawiim Ox 7y
TN D21 IININAN T1IY TR 01 XTI TINKD 17X TN TNY7Wna 07 71107
TITIWIIA 1M1 V7w 1770w xq OECD 11 7w 1103vii 72 DIwn JIINNAnn
2% 7w 7117 7an G201 MITTNI IXITAN 0.5%71 11070 INNAal DN
V7V 10 0370 20 1NN WX 111710 %(OECD, 2017) 17X 111N 2050 XN

11N1 X1 103 MIAnY TN 132 101 A70IR0 VWY I 10 Inwna

#1711 5"In1 'p181 RNty avgwan hisyin

27NN TITTTIVA 2050 TIW TIX177 T1ID'Y72 NNOA7 MITTnm 7w 1rImni mann
TININD WIN'W7 12V7 7WN7 1D ©WXR D™171100 D'NITI'A7 1111001 {717 NInal
D"INX DMTANN TNY7Win TID0N1 77 121N 'R L1TNIXR 712X J1'NATA71 MY TNNN
TNY7ZWIN 7720 7170001 TG TV7Winn 101 WNn 7w 77201 01 X7X ,j7wnil
TINTNINN X' 1177011 ,]ANA 0NN 11N 7Y AWTNN N01ann TININN M1y
TIININN AXRXITD WARNT T'DIA0 TNYFZYRN 1770 7107 27101 Nvizwn X7
D'MUN T1N'DN 11070 NTINAAY7 TI'RIXR70 TTDIDOKN T1'10177 JNAUN1 WX 71110

71711 2”117 DINNA NY7wil7

TN YXINN1 0.1%1 717" 0”101 7M1 AVi7wilil N7Tanw X1 OECD-11 noawvin
717" 2"1N1 71'LYA AVZWA7 D'MDN NTINAM JANA 0N Modan Mhn G201
7 (OECD, 2017) 2050 X171 3% ™ 7w 717127 1X'1 TINXi1 T11T1j71 0.85-0.3571

J7XNPN D773 NN MTIRYA 778NN 4 07pan 7y7 1K 16
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2050 1X10 "N1IN2

MNin n7yan| a7y | a7y n7yin| a7yvin mw? M7y | naw | nay TY? n1°Tn
N3y | N3N | N?21¥°N | N?21¥°0 | N721X70 | 2050 TY D2IyIn | DNt | Ty? annan
nNONIAN | DDNBAD | nyFpan | nygean | nnnaan Al

khag] 71| nPM2°X | nPMavY | DUnaTn w730
07X | D7§x | D2p7@1 | m1Pnwna | 02mgn
2100 Ty | 2050 TV | 3™ina

Committee +4.08% | +1.21% - - - -1% TY -2% | 1990 | 2050 -100% | n71v"72a

on Climate

Change 2019;

Khan et al.

2019

Governo De +7.03% | +2.24% - - - -5% Ty -1.8% | 2005 | 2050 -70% | 7203

Portugal

2012 ; Khan

et al. 2019

Climact +2.46% | +1.18% - - - -2% [ 1990 | 2030 -46% n7a71

2016 ; Khan

et al. 2019

European +6.15% +2.4% - - +2% | -1.3% TV +2.2% [ 1990 | 2050 -100% | 27117a

Commission

2018 & 2017;

Khan et al.

2019

0ECD 2018 - +1.1% +3.1% +2.1% - -2.6% | NA|[2050| nmmanpn| 021N
66% 7V 620
n17xyY
ninnnan
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TN 7w 7370 NN 71T 1MIvd T D'DDINAT DIIWNG DMAXRNDT TNX
121 ,(2012) 1'mny1 Acemoglu T AN31 M'71172 TINNNNM MDW7A 7w Annan?
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TIIXRX1117 112N 7w 11'N1 01NN 17WNNiT 191 0T TRV 01770708 DMATIRA ' N1
172727 11Vni1 DINNA N1ID DX OTTYT YIN'X X DMLY a7wnnn 7w o
,N17D JNIRA NNDA D144 7V 1M A7Wnnn 7w IRXIA0 7V 10 V'awn jnna 17T
N1D TD1X A11'WNi1 DY 1357V f7WNNN 17711 1200 1TV TV TIR 117197 NG

J7RIWT 7WNA TND790 IINNAA7 7'70n1 Nn7ann
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NIYYNONI NINTY - INTWIT 100 A'2A1IN 1TAD
MESSAGEix_IL-MACRO 71TIN

AITITINDI VP (N)

W7WN1 Wi71aN XN 021 1N XM WWYNXR L 7YWNI 121WN 7177070 INWI XY TR
7V TIVION VAW N IR0 TN MY 707 10 1200 JNNea TTnINa il
7N NIX N1 77N 777wN 1Y TI0'W1 7170 10IX0 N1V 10 DIWN .mM7721 173700
7V N1Vl D™MI'WI 7Y VAW TIX 777WN 11K WK ,172'72i0 01V TN 7171112 10IRG
N1 2°¥i17 X' 117 770 N .(Palatnik and Shechter, 2008) 7aon 11'X 72701 XYW
TNYAWN1 TINANG 7N 781 71 10IR 0N TAwn7 TTNXR J112170 7w '7n

.2050 T1IW TY X171 "NNNA 7WNYT 177w N7V 7V 72 7IN31 5117721 172700 7V 107w

TIN N7W'7 N'7X17 X1 TNIRO DN T TR 70021 10RO 7WN 7Y 71T N ATIRG
TIIX'YNYT AR 121X 1"7N1271 TNYAWi TIRT 1727211 772 7V TNIR 7Wn 7w TVawilil
71T'n 117'w7 TNXR Twta 1xn aoa (Helgesen and Tomasgard, 2018)
D™IX'T 07712 bottom-up MW 11151 7w 077N .WNIR TIDVA 7170 DY 1707
DX DT TTIV DMIAW TIRT 77011, 01X T1IDVN 7w 0™A17110D DDA 7w 0'aN0]
TNIX TITA17110D 77w 12 TINY7XRIDIX 191 (Hourcade et al,, 2006) 17x mma1'711001
TIMM7N1 7N — N7 7WN1 TT'ONIRT TIDIVNAN TIX TN 17TN AWX AT7RITIT TN
1771 MR 7W DTA10 D'WIN'WA 71721,71XAi11 TN D701 112V, 071X TU0IX
‘7270 TNIXT7 W70 13 770 777N 1Y 77100 110719 0'WIXN 17X 0Y7TIN .0'I0XG
“N7NN TNYAWN TIX DT 00 772 70721, 70YN0 7 7117V YR 1D 77T 11Vn
1'X 12 11D 1NIXA 1IN 771 X DTN ARG DINAL 111N TTYY 7w 1117070
.1IMY7721 N2 D'ANTAWNN 172720 01V "1 17010 Tyawil 70 TIX Ni7W7 DINyaxa
AWNT7 71 X ,TTNIRGA 7WN T1AY7NT TT'oN Y771 77;7w'7 077107 0 [ TIXT OV
D121 NYawill DON'YT D'NN1 D™MI'Y 1j7V ,1NX™ 17X 0D'2"7NNY w17'11 0™MI'wl

.(Binswanger, 2001)

top-down mno'wa (Computable General Equilibrium) CGE 7w D'7TIn 1IXT IINV7
TNIXT7 X 1A 11 T2170T17 TINPARi TIX D'WIATAT 17117721 172721 IR DTIRTIN
X TNN1A7 10X 173 nn17nma rnwax (Palatnik, 2019) mnan 'nin 7w Di1oi7n
NN AIRYITID 07771 770NN31 D™I'W TINKRTNG X 1171191 77)71Wn DNX
D'DIDTIN 1'7XY ,7{7WN "MW1 0'U1{71 D'NNAI.1217NT10 T1YTNAN1T 070N 0NN
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Siddig and) 11X DINTIN DI'RWI NIRT DINTIN — 7WN1 D71 70 TR0
(Grethe, 2014

TN 7NN M "My 0y bottom-up mo'wal top-down no'wa 0*71mn
N7 AWAXN 077NN 1YW 11 112N X iTNIX TN 7w T1IIND A2Via7 117 11
711'n7 MXNNT (Bohringer and Rutherford, 2008) niin TnX 73 7w MmN 11
771N 11 top-down Mv'w1 071N 111 bottom-up no'wa 0*71n 12 (hard-linking)
Messner and Schrattenholzer, 2000;) IIASA 27nni ™0 7w MESSAGE-MACRO
Manne and Wene,) MARKAL-Macro 711n (Orthofer, Huppmann, and Krey, 2019
Arndt) SAGE '7T1in7 21101 710X D111 1w SATIM ianixil noavn 71in1 (1992
no'w1 "737> 71in7 121NN TIMES_P bottom—up no'wa nanix 710 ;(et al,, 2016

7101 CO2 Mo 72 INNANY7 0TV NN 71¥7 DGEM top—down

nw1 7xw'7 oxImn CGE 77110 7710 m7xawn 1737201 7w top—down Mo'wa Nl
TIX DTN 17T 77N .0"W YWy 7un 110 win'wal (Palatnik and Shechter, 2008) IGEM
TIX1 (Baum et al,, 2016) Nnm'7'721 N'727211 7V 077X "™MI'W 7w IIMWARDT VAW
Palatnik and Shechter,) 7xaw1a n'72'7211 7V mMp™70 NANANY7 NN 7w MYAWiTi
,CGE 771n 7v n'oouann (Luckmann et al,, 2014) 1'm'nv1 Luckmann na .(2008
Siddig .0'n1 MoNn 7w Nana 172730 NN 7X1w IX¥N TR NI O 1A 7D
7w MM7vil IR NN17 1in 7y GTAP ooian CGE 71in1 wnnwil (2014) and Grethe

.D"XNN WID 11 Nj7A0X1 T1YIAi

D'T{7NTIN 772 771 7R M7Ni N1 0w7 bottom—up no'wa 11X 7w 071N
Tishler et al. 2008; Solomon,) 7nwnil AtAN M7 ,iTNIX 7WN 1M1 '2¥00 11Nl
Yu, Pearlmutter,) Tn1721 A1 21aNn ,'vapn T 1IN (Bogdanov, and Breyer, 2018

.(and Schwartz, 2018

D™7272 DYMAT 7Y W AVAwan IR VN7 1071 07NN DR IRT
INXD 7R 7WN 7Y XTI NN 1170700 DINMY7Y TIXT JANA 711070 1rnnny
MY 77N TMYXNXD 17X TIVAWil TIVN A11wX17 TWX 170NN 00112 200871 ,7'V7
Palatnik and) 1995 n nvy7wn n'nm *1on 7v voannin ,(CGE) awninn 772 7i7wn
DN NNwil fIX7N 1710UN31 7wWn 7 wNOna D 1i7'0i 017N (Shechter, 2008
D701 24%-9% 7w TT"M'7 X177 1712 1NNAQ 11107 N"Y 200-50 7¥ 11121 1NNA
701X 7¥ WINON1 ,7TINM 0 7V ".ANXRTINI 1'N70 1N 0.96%-0.31% 7w M7yl ,jNN0

7iwn 11797 Yy2an7 7pn7 AT 10T (PN DX 11017 WEX X7 12 wnopn 0ginae 71Tinn 19
.NT ANDNA 12 12pnapny 77100 1142 ,0771P2yn 0°7TInAn nawa 0T
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f17INANY7 X271 71712V "0 N7INA 7T 7V NITNN1NNA DN NNwil ,6.9% 1YWl 7wnil
7V 1T NKRTNL 2'NDI0 110 0.45%-0.08% 7w T117V1 N0 T1D'791 16%-6.2% 7V
7WUN1 N70IXRN NMY'W 2%-1%D

7V MW VAW 119 11711 11w Q7NN 127X 1DOW1 10700 71070 201271
11121 DN NAWA 1DTIVAN 7TIN0 TIRYXITN ' 7V 71072 NNAan 7V JNNa 0N Nnwin
Palatnik, Faitelson,) 2020 Mmiw TV 20% 7w fINNQN7 X'Ai7 72171 17ANA 11107 1K 15
17N 77 AR 7V UNi 7w T'oN aVAwanw 02 19X 0 (and Shechter, 2012
1¥N7 N1 2020 1"N71 0.5% 7wW Y0 — 7711 DNil 13147 711712119 121X31 A1

/77270 070V

17701 "7 TNIRG 7WN TIXR 7TN7 WX 11010 X1 MESSAGEix-IL-MACRO
DN IR 7777w7 min 7y MACRO 727> 1j7ni 71n7 Nwi771 MESSAGEiX-IL 1 7y
7V DNNDNA ,j7WN1 NI TNIRG T720X 7700710 121 00IR7 w1720 12 1'70100

.D'NT7 DZNN 1VI7Y DTTYYIN DMITIOXY T11'177TN TV 0D™IDTY D711 ' T0N

ATIIYA N1AUD TW 1IN'D ()

TNIRD 7wn nin7 in 7mn MESSAGEix_IL1 o'wnnwn 11X a7 1i7nni
ARG 7WN M7V 7w XT7NTN XY 7TING 7Y DN NIRD NNDY7 7Rl
oW1 (IAM) "0 T '1'DADTX NIN'I7 7710 7w 717100 Nn0a 0w Xl MESSAGEix_IL
Huppmann et al.,) o'nminxin o wyin nyanx 19 7y [HASA 1 nmia awx , MESSAGEix
bottom—up NMo'wa 11171150 DDIIN NPT XTNWAIXR 771N X1 MESSAGEiX (2019
TNADN 720N X1 JNX-111"1 NNDYT7 001X TR 7w NI 1071 71X7 IXY WX
NI TR D'IMAXNY 1"7N0120 W71 TIX77170 70 7V 10X TV N 21XY7 1May
X011 ,7NAVYA N0 N0 D AXYN 117910 7710 17117721 NIXRG [7WN TIX IXRT7 7101
TIMWYTT DIN'N 0770 2107 ,INIRTT) X760 TWRTYNYT7 1NIX TN 7Y 790K1
TIX'XN7 11100 ¥ NwIRa 710 (Orthofer, Huppmann, and Krey, 2019) (manm
TI1'72'70  IA171100 17120 TINT 717010 717931 f1NIXR7 D'W17710 T720X7 N7

JNI717X1

11N MESSAGEix_IL 101X M2WnN1 0™1'w 7w 17372170 171N 11 02 11277 ' 1D
Messner and Schrattenholzer 7x¥x ax11 "'wx IIASA 7w MACRO 71107 1'wr 1R1xa
AXTD TN DIXTXW TTINTTAN N7Vina nmyi7na X nooji7nn MACRO .(2000)

J1207NT 712N, V7wl 1337 M7 7w nxa X axxann L(Fricko et al,, 2017)
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AT TDIXTT 7@ XX '7U10D iT0IRG
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TNIRGT 77N 1TWRIN 27w 1707 11 DWW IXRITIN 17 7191 X0 NI 7700
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N1"Ni,NINA 107 7WN XY TN 7V N1 R0 7RWY7 TNTRTIA7 711,017TN0 1In0a
1772 7w TNTO 12TV NUNTIN 727 .DA1 MIXINT WD 11 XXTN1 DX TN712 b2 0N
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D' N171322 17270 140 MIXN 7' TIX 077710 7TIN1 1WWNDIY DTN Anrl
D777 7NN 7NN 1IXMI 770 17127 ,1NIX 0T 7RWT 7Y DT7RMIDMDN

20 TINTI XXT1 71X TNAXT TI171100 7w 7111701 TT17127 N1 NTINTT 7w ThM7Y
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