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4) France Government, ‘Report on the Environmental Impact of the Central Government Budget,” 2020. 9.
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1. EU, The EU spending on fight against climate change, 20187)

O EUZF 20189 ¥t The EU spending on fight against climate change RI1A+= 2018
49 249 EU 9AF 2 1}2] 7] 5@ A (The EU Budget and the Paris Climate Agreement)*2]
HjZEAE 2

* EU OAIR| B3|t 38 - SEEM- A0 et R 2l3|2{R&|(Public Health and Food Safety of the
European Parliament)/t 2%
O 20159 7|15gkolA FlE BYES oIt A=A A4 #-(a budgetary

angle)oll A E4%}

7t. HHMIIQ(EU action against climate change)®

O 1992 <0 7] 537] 2 FHUNFCCC) e, 1997d AX=59] 247 AS5ER &
4E Ao P&k WEYHA Y, 20099 12€ FHSFAFEGNA 1996 EU7ZL
k&3t AFQIS) o] A £E(AA £FEHT 1T olsho] B3] A 2% F7PL 2CE 235}

FrE 2A7IA HiEHS Fojof Sithe H 59

O 20154 11¥ mHEjoll A E& cor21 3|90l A+ Het7| 452 443 o] ]
2CELE Y] W2 202 §X510, 1.5CE AlRRItH: 7] B3R AA]

O YUdlofl= 2AVEA HilE&S Eolal 11 52 A7 HE= 3} B o] EY, A
=3} 9 Byl 72 A AT (carbon sequestration) J3}f & 4+t

O B w45 TN AV 2A BE AF BPH 22 15U Gl
4357 Slet ol 248 %@

7) BU, The EU spending on fight against climate change, 2018, pp. 5~16.
8) EU, The EU spending on fight against climate change, 2018, pp. 8~117FX] ¥ & QoF
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1) s A (Mitigation)

0 EUE 20089 247kA MiESS 19909 =5 Y] 20% 35, oUA] AH|oA Aol
A A& 20% E 202097H4] oUAEE 20% S7FE SHEE WA=
O 20159 EU & A7FA HiETFE 1990 25 thH] 23.6% WAl YErton, o] o

T QAR g 7S ASE B4 £3 9 A& (Carbon Capture and Storage,

ccy BHE AY R F
* 20152 =& T HA 157 CCS SHO| ZEE HF0|UCL} Q1) -1 T|HAE HIEZHIZ

olstol B F=} HRITo) 27 20| A

O TR 20204, 20304, 2050WS HHZ AW EU 2A47MA AEEHY

(13 1-1-1] EU 2A7IA Z=28

By 2020™:

20 % reduction in greenhouse gases emissions (from 1990 levels):

— 20 % share of renewable enargy in enargy consumption;
— 20 % gains in energy efficiency.

By 2020™:

at least 40 % reduction in greenhouse gases emissions (from 1900 lavels);

— atleast 27 % share of renawable enargy in energy consumption;

indicative target to improve enargy efficiency by at least 27 % compared to projections of future
energy consumption'.

By 2050, the EU intends to reduce its greenhouse gas emissions by between 80 % and 95 % compared to
1990 comprising all main sectors.

13 COMI2008) 30final of 23 January 2008, 20 20 by 2020 Europe’s climate change opportunity” (2020 (imate and Energy Packagel.
14 COM204) 15 final of 22 January 2014, A policy framawark for climate and enargy in the pericd from 2020 to 2030' (2030 Cimate and Enargy

15 The 2030 energy efficiency target will be reviewed in 2020 having in mind 2 30 % target.

16 COM2011) 112 final of 8 March 2011, *A rozdmap for moving to a competitive kow-carbon economy in 2050° The European Coundl and the
European Parliament endorsed this approach propased by the Commission in February 2013 and March 2013 respectively.

EX: EU, The EU spending on fight against climate change, 2018, p. 9.
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2) A3 A A (Adaptation)

O 20179 12€ EUYRSE= &S X9 A5t QXS AERISt Srudy to support the
evaluation of the EU Adaptation Strategy BEIAE LHSIF O, HIAO] wzy
1980~201349 FH 9] 7|5Hstz QIet & BAA &4 oFf 4dfre 4
O o] 9ol EUfiHslE= viid AAAs7F A S7Fskal Athe A ARbsto] aitA| e

Bepel7|= 24gel wet 201739 78R AAAS Aol digt Mz AgAEE

=

- 7] EU 97| =(EU Solidarity Fund)& AFC = 3 5HF= olefo] FHAAA
917]H(The European Fund for Regional Development, ERDF) Q2R E F7} &
5of 20209714 & 98R=CIE A 5%7F A9 A

O o Spll BIAAINE B HEHES] M8 ZE A4HOR SUskn, §9 715
-8 EFE(Buropean Climate Adaptation Platform, Climate-ADAPT)< &9l & U
Aol YA HAHS FAT RS A

Lt 7|1EH810] hSsk= EUS R $&KEU Financing for climate change)?)

O 2011¥ EUSIRS]= 7|5He} tf-8-5-5o 5 EU oflAke] AZF 20%%] 817
71% g AEHL 20149 A EU A& diH] 13.6%, 20154 17.3%% JAHOH,
HA 24 GA)20179 590 43t 20164 7]??41% A EHL 20.9%2 FA =1,
o]& MFF10 Zto] 7|7k B9t 19~20% AlofA X&F Aolgt 9=

9) EU, The EU spending on fight against climate change, 2018, pp. 12~157F4] ¥1g & QoF
10) SFA=AGAIA(Multiannual Financial Framework, MFF= 79 T2 Al&E= A|&4HAolH, FU
slge A Ao 9 F3Y s AA 2T
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(23 1M-1-2] 2014~2020 EU O 5 7|% 23 X|& HIS

M Share of climate spending M EU Budget
180 Actual spending Eﬁates
A
wo [ N\ R
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EX: EU, The EU spending on fight against climate change , 2018, p. 14.

O @A EU 9l4D1D EU 2021~2027'd MFFO] W= 20219 197E 797 2% 1809 +&
(1Z 7439R/= =, 20189 744 719) 729 oJitdo] 77 Fopoll A4 HPF A
O (EoPd)12 EUx DA, g4 9 HAE ZofolA] 1,610952, 243} 714 £of
of 1= 2,0329%, AR 273 Fopoll 4199972, o]F 9 F4 ] 2o
257992, EQt 9 = Hopo] 1499/2, EU FH= AAIE gt A LR
1,10697-25 813

- 0] & “HAXYT} T (Natural Resources and Environment) #0F0] &6h= T &
IO di= 479 Bolde Aot AR o= ehd, ol9] =23

2 HHoF FU 4 4 7|93 g3 A&

11) BU, The EU’s 2021-2027 Long-term Budget and NextGeneration EU: Fact and Figures, 2021.

12) BU, The EU’s 2021-2027 Long-term Budget and NextGeneration EU: Fact and Figures, 2021, pp. 6~7.

13) EU, “The long-term EU budget-Headings: spending categories”, https://ec.europa.eu/info/strategy/
eu-budget/long-term-eu-budget/2021-2027/spending/headings_en, FAAMYA}F: 2021. 10. 11.
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- LIFE &2 IHM(LIFE programme)*S S3) &4 9 7|3 P53 QI3 U %
AU oz A, &, 37, 7|58s 45t 9 4k9] A RS gt 28 Aol
A A4
» LIFE TR 7201 9f3) S48} 150210] IS L7 FEZ 2 4 QIOD| MBSOl 427} BT

- 2050E97kA] EUOIA 715 S8 @A E3oto] FAE Just Transition Funds A

e Bl gk JoF A QojA] 7|Fstel| osf Wske AR EAIA wlES A

¢

(B T-1-1) 2021~2027'3 EU OfAt 2018 X|E =

7= MFF" NGEU" Total
1. HUAE, M Y ORI 149.5 1.5 161.0
2. Z#(Cohesion)1t 7}X| 426.7 776.5 1,203.2
3. MOXpEL 2F 401.0 18.9 419.9
4.0|1F 2 =4z 25.7 25.7
b. Hot 3 = 14.9 14.9
6. EU F¥= L AA 110.6 110.6
7. SSAFHIE 82.5 82.5
TOTAL 1,210.9 806.9 2,017.8
(TOTAL 20184 712 7|F) (1,074.3) (750.0) (1,824.3)

Z: 1) 2021~20274 CHAZXEXMA(Multiannual Financial Framework, MFF) G202 2018 58 TaHQOIM =2|5
Qlon, FZLH9Z Qo 20204 58 3|27|Z2(Next Generation EU, NGEU)S E&6t Hots &9

i

)

ZX: EU, “The long-term EU budget,” https://ec.europa.eu/info/strategy/eu-budget/long-term-eu-budget/2021-2027
/spending/headings_en, ZMUX}: 2021, 10. 28.

O (F2H)19 MFF] tha% oAttt BU 31E 7|5 (Next Generation EU) & Al & 733}
L2 BRoflA o4k 50% o2 Adialg Aol xed ZolH, 30% ol 71%
A3} oS FAo] vy, 20%E EU UXE Ao £2}

- A L& Al(Horizon Europe), 715 ¥ YR8 AEKJust Transition Fund,
Digital Europe programme), 38 W E-4Recovery and Resilience Facility) A2
BAXZ I (rescEU) &

14) BU, The EU's 2021-2027 Long-term Budget and NextGeneration EU: Fact and Figures, 2021, pp. 10~11.
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2

05097HA] EUQF =50 7]%%H(climate neutrality)!>)

o]
= CiZh XZAO| 10%/t =Ty d45 BF ol Ol H=els

o B HO= oy

C}. 7|&HsH 245 U X30]| LSt XIS(Expenditure on mitigation and adaptation

to the climate change)'®)

O 719 gt A& AP an A543 vF= Alshd 87t oy, A4 EU A4t
AoR= FES] ofES
O < Ricardo(2017)1794] EU A& AlEstete= AlEE stylem, g3t 2] =
AL 9 T2 BU A&9 59%cl sidstal, d8o] 23S 9& T2
41%0) et 2T T
O 74 23} ERDFHHAY A7) Horizon 2020 ZZ13H0] thet X[&2] 80~90%

N

('UE

Al 95l 220 BEYEE Ao 20U, FAFRDEHEE2MEE713)9)
90%e A5 A FUEE Aew 34

2. OECD, Climate Change and Long-term Fiscal Sustainability, 202118)

fo

0 OECDE QUT-EASH ®Hal) k9 AW st 3340 & e & Aolg= &
ARt 715 A YA JRS v|A|= A=) ol A8 Climate Change and Long-
term Fiscal Sustainability E1AS g

O 7|1%H3k:= 712445, i A, HHg @4 Hs} 5 FAEEe EE <kl

'

15) 71%5H(climate neutrality) 7| F#3FS] 8 AQIQI oJAlefetART} ofua} 2ATFA A thgh A
£ x3lsto] 2ATIA HiEFYE olE AAely] 913 52 ste] 2ATEA MiIETEE 0(zero) 2
2 e A

16) EU, The EU spending on fight against climate change, 2018, p. 16 H19 & QoF

17) BU, Climate main streaming in the EU Budget. preparing for the next MFF, 2017.

18) OECD, Climate Change and Long-term Fiscal Sustainability, 20212] Z¥t&0] Y& o 9 QoF
shu, ol BIA SoF APE REe 9 2AT Hob AT 4Ue HEY
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7t 71t 2K - M- I DIXl= gahe)
1) 24712(GHG) ¥i&9] 39

2472 9] vl ARE QT 1919 GDP, AAH ] WE UAEYTFS ey
+ HA F%F=(energy intensity),20) Eto|ZAEFAC] Wsto] wt EEh ZofH, OECD
© ol A=E Htgste] 24V HiES ot ol A9

GDP Energy  CO,emissions
X
population GDP FEnergy

COsemissions = population X

2) AZIA(GHG) wiEol &30 vA= 4%

O 2A7tA vf&o] 3o mX|=
AL b Ao wet T 3AES BF TEsto] AFslele AL oge AY
A

O Yo E+stal 2A7FA HiEo| 3o njX|= 3RS A Holof = o]f+= 7]
S8 A = 519l el Kcarbon budget)*S &4517] 93t eta &5t H=2E
Aool= H F851] wWE

* 20| JISRPIE HY| flet HAMEF SR

b

- Hausfather(2018)°f] WZ2H 2018WHE G2 ErAOARS 50%2] FEZ 1.5CE 2
3= Aol A9 o] BrAEE ST 5807|710 ASIEIAE(GLCO,), Ao] 7|7h

o]
2 14902 4

19) OECD, Climate Change and Long-term Fiscal Sustainability, 2021, pp. 4~187FA] ¥ 9 QoF

20) oA] Y%FE(energy intensity)T, GDPOA] OlX|7} ZA|ok= H]G-S Lot GDP 1-Ed A4k
ol FA=E oA Fo g, B AAYEE fItl FU== odA gol AE5E 7Pl 3
AR FFS #H
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3) 7159317t BA v K= FF
0 7%k A6l RS e O WA Gl el 224 Adiphysical risko
@ 7]5H35} ASKmitigating)s HHEZE k= FAZATR A2 YH(transition risks) OE
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Lf) &SHmitigation) ™21} M2 (adaptation)’™zHo| St

O YSHmitigation) g2

o7 WHoEEs 247
A FFol I EotFel w2t 5714 oleE ¥ 5 U

O dl& 501 24A7tA T50 83 AlES Mdstal 5% 5= e =7 7182

2 H8o] BAEIL, ArHoR= o]elE I 5 &
- MR Wi Sk AAITFER RS FoHA] g ol 3HE 4] Ao
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O #8(adaptation §HL U39 0]F AR BSHL 715 Z2 g Rs 7T}
7 gl g 29 2ol djE e we

O ¥H ATW Helze] ssitoR s YHH A 1AL /15 Aske

oA ws

pas

C}) 712 H3t0| ZHIA HIZ0| thEt AIZA ALt
O Nordhaus(2018)& 71%1st] A4 vl F7go] tisl] Alutele 242 dAR

O (12 AtEle) A Z1HskE $AT A9 21008714 AT LEE A1 o) &
= o] 4C 45

O A AUe) BA 715UEE HangoR A A 210087H] AT LEE
I3t ol L5 o] 35C A%
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ma) R A o
ulgo] w2 A

257} 2t ofst 220 §AvE A9 Fus] BE
] 8(abatement costs)> =2 Ao|E& 13| F22} oHf

* 2015K ﬂrﬂlid‘l.FOﬂME A7 B A5 228 2T 0fst +E02 AHSI 15T WXl e 4
- (T<2TQO0yNAIHUE Q) : % 200 B9 Al B2 L7) 2C 5202 §X49 F

< 58] 7o} o8] YA

4 Ao 4%

ol 495 W2

o FEE g 2 Aoz

(23 M-2-2] TS ALI2Q0M2] 25 tHat Ty

Aol o

— Base
—O— Optimal (alt dam)

—+— T<2.0(100yr)

4| =E—T<20

-+ Optimal
-=%-- T<1.5 (200 yr)

—<= T<1.5(100yr)

Increase global temperature (deg C)

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120 2130 2140 2150

Cnin e r ==

=X OECD,

Climate Change and Long—term Fiscal Sustainability, 2021, p. 11.

(23 1I-2-3] oo 72 & oY 72, 2™ AU

o 60

é @ Future damages

= 50 —

= O Present abatement

& 40

£

3

& 30

g

g 20

<

g 10 I I

[

= - = B W M ml
Base Optimal T<2.0 T<20 T<20 T<1.5

(200 yr) (100yr) (100 yr)

=X OECD, Climate Change and Long-term Fiscal Sustainability, 2021,

12

p. 11.



II. 7I=Hs} 0| ME| Dlxls S

4) 713957t ARl A= 9F

715 HAsto] ot A FFE Musgrave] Al 7HA] 7151 @ AHPQ] BiE(allocation)
@ A8l (redistribution) @ A QM (stabilisation)& 112{5to] A
O (A9 viP) 7|3Hse] g s34 2 744 QRavz Qs Z7H Hiie]
Aol F7t
- AP AAFAE AAETF o A oFA] Z5H stEE, w77t Hdst
of 84 stAlERE Exg AY 9 FAE AEH 29t B Aok g
O (A2Hl) M2 2A7IA A5 AT AFH ARAE Algstes & 2oy 11
7HALE B o)L, AASFE olEet AET} AH|A0 ] ofEE

- mEbA MYE AEHisEAY, OE ARulaede] S st PHAS AT
= = HAE aEsjofF o
O (FAIY) shdd=m 4v] A9 AAFRE HSAZIA] &S oA S22l
A AP AAH e FET = U=
- Carbon bubble risk T 7FsA0] &2 LH Apilo] FL 4= Q11! FXRE2 £40]
Hhlsto] AAA Q7] e 4= QloEg o]
- Wb SR =2 AJES AN Y=
o FARPYo] 3340 a9E TS ¢ IS

-

Ao Zol| o3t MU(tax revenues) 2= GDP HH] A9, =g, AAEC] 9=
=
=

2 Zoln), ol2 wst 2412 Thedt 28
Taxrevenues  Taxrevenues GDP workers
population GDP workers — poulation

O (GDP tjH] AlY) BE 7HE Alge] Astelets, AAFZR Wslo] ot 25 JAE
= Algo] 22 5 A

O (=AY 1120 F Qe 17 FYIA Y a4 A4 2 5ol 8= ®i3)
olof] th-gst7] gt AHUY] HE LA

O (AYE) AAF= Hsfo] E vpzhd AAE(frictional unemployment) S7F

13



J|=Het S0l MO DXz ol

A5 Z7p AR

1) g2

O 71533t 3%
Feder F2 197099 ofF 23t WAy
ojFZE Wskel 37t

A=
fLe

= 1960¢H|9] Aut 5
o|%-9] AHA-QI++ /g7l

15~20cm &7}, 1990%

glo] F7HleH A
239 ELLEL?J Al st

- IPCC(7| - H3}o]| #3t H57 &
O3t 2A7EA HiE2 A Qe Eolw, ol whet 20417] FEE o] & A2}
o] 8 Helow o}
AEstAen, ol A Bk F5ES

olof wet AAHCE 2015 HHAFS AAsHAH,
ARs) o] o] 2T ofst= FABIAL B Yopt £k A5EE 1.5T OJstE Aes

7| ) ekt Hord
- AT G HE 205097H) BAFY@L: 2]

024 2= A

O 71543 el i3 71€ o9
O YA (OBRY Fiscal Risks Reporr(2017)°ll W= GA] 7] 55171 24 1ol

Aoz 83 249e AL Ao, oo dis 245l o=
SH3}E A BIMM0 A Gl 7St

- 715Es sl cco?] 20174 7]
o] A AN FFE FsRt WUk ket AF
O ©o]F 27t d=F SY2YolA= &6 Aol digt 7158 e S
7N, =438 A (the Network for Greening the Financial System, NGFS)26)0]]
wao g _9,_01=

Bk
y

= S BN

21) OECD, Climate Change and Long-term Fiscal Sustainability, 2021, pp. 21~347}A|
22) OECD, Climate Change and Long-term Fiscal Sustainability, 2021, pp. 21~237F& 7]|Z& OBR(2019)

9 Y8-& BEoto] WAt AY
23) IPCC(Intergovernmental Panel on Climate Change)x= 1988 11 UN A AlA71AF717HWMO)2}F
UNSEAZ(UNEP)C] 7] e H3tel Bad A A8 Q 84 A0 tAskr] s Z=9] 71484,
SiFEAL, Wol 27 AR T 3% B % 37}3 T3 AR 2 715HsE FoHA
24) 2018 10 IPCCOllA <1t TXHL 43} 15T S = AT B E 45 1.5C olH=
QAIs7] flsh olitstet4a: wiETds 203097HA 2010L% oiH] 24 45% oA} ZHEstolof stal, 20509
‘070] EHe ©AFHS F/dstoiof Atk A4

A A AT Bk 4 HEol
25) CCC(Committe on Climate Change), UK Climate Change Risk Assessment 2017, 2016. 7

14



II. 7I=Hs} 0| ME| Dlxls S

Jmusts 28 939 QARA TS ETA0S A3
ol 7)gust P A 93lo] B4 FRE WK ¥ meo] ° A%

20084 IR S AR WSS SoIT 71T slol 483l Sl e Haol
A £d2 A3 R v svvkt FRE AT AE 198 BEs a7 7
S5} 3] (Committe on Climate Change, CCO)CIIA 7F 22| H7KUK Climate Change Risk
Assessment 2017 Evidence Reportys 20174¢0] Wi 7|THII S| = 71595} sto] 6714]
2 SRS FRAGioN, G i A% BE ANS 287 A% ohue} s A% Alo)

L85 oo WSk A% A, J19 % Amelel o 91

2 TROE T A%, WY, L A gt I

5. FEARE 9 5, A B8 2 Akle) B3 949

4 29, A AYF L TS ARA, EF L 42 P 5 4D AR gt A

5. F 2 FA) A4F A DL T e 91

6. A2 o3 D 4 R ¥ EAF] HYo v 94

2715 B AW AY AT W IR FEOR WA, Fosh BHS Aol IS
v 3, G5k EAL FFAH] 8] YT A, o B AATRY Wk A2 A

1=

Y 2 T3 AZ E S ITL 0)F 2.

=X OBR, 2079 Fiscal Risks Report, 2019. 7., p. 241.

O 71543t #4 A3 A8 271 AA
O EUedy AH) 59232 20159 9Y Carney FAIAS] 7]5Hs]o] it A
of I3t AHES AIFC R 7T W F§ HAES Bk AAE A%
- FAAE QoA 7% B 25 A F0l IS v £ e FEEA O
=94 99 1§

RO}

L
N

|

®
R
o
o T
ool
ftfo
o

Sl
Y

= SAAZIAY Fee Befiske 719 2 71 B AR

2
o)

Q1% AALE 44

26) SAFES Yt SYLF- =71 7 F2E YA (Network for Greening the Financial System)=
1% 8 8 B9 A Bel 47w A2 ol Nl 5% S0z 017 124 49
AR =olA| =4 20219 59 @A A, HEHRE, F=, 5Y 5 70705 9070 718 & 147] =4
7157k Zof S oﬂ"‘rE}J 7% 2o 20199 110 7}93, S8993et F5AEYE P4AG
A& B39 MHE AZIZ 20219 5€] 7HY

27) NGFS, A call for action: Climate change as a source of financial risk, 2019. 4.

©

15



&

_k')j
=
0lo
i=]
>
oz
=2
=]
ﬂ
rir
02
oo
=2
=
o
ZO\:
o
i
1o
>~
&=

=
- 2018401 V1HetE A% AN A $F B4 B B0 UE
243 714 B ATLUstE AT Beld A% 99e 2O, AA 4

A4 AT AR FF4R ZHow Easiel e

- Zeqe ol AAL FH GF ATHAN 1% B AY A4715H A
2 SR WA S A

- hit Aol e LA ZIFHBE A WAE AFeIoL ATROAE =
A R AAZ o] 7| FHal] e 1A 4 ks WH 848 TS

(23 T-2-4] 710 ME HA| ZHE 229l of

Table 9.1: Examples of macroeconomic risks from climate change
Physical risks
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EX: OBR, Fiscal Risks Report, 2019, p. 243.

28) Batten S., Sowerbutts R. and Tanaka, M., “Let's talk about the weather: the Impact of climate
change on central banks,” Bank of England Staff Working Paper, No. 603, May 2016.

29) Batten, S., “Climate change and the macro-economy: a critical review,” Bank of England Staff
Working Paper, No. 706, January 2018.
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Graph 1:  Transmission channels to the supply side, in terms of vulnerabilities.
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Table 1:  Fiscal impacts: non-discretionary vs. discretionary measures

Non-discretionary (exogenously driven, by climate Discretionary impact (endogenously driven, through
change phenomenon) policy es)

Direct (examples): Adaptation policies (e ples)

* Public spending to replace damaged # Public investment in climate-proofing infrastructure, water
infrastructure/buildings management

» Social transfers to households affected by the weather « Subsidies to support changing crop varieties, or relocation
event from coastal areas

* Materialization of explicit contingent liabilities (e.g. * “Rainy day” funds

insurance schemes backed by state guarantees)

Indirect (examples): Mitigation policies (examples):
* Reduction of tax revenue due to a reduction in economic * Carbon taxes (e.g. on fossil fuels, and other carbon taxes).
activity Adverse impact on economic activity in the short term,
* Increase of health care spending due to more diseases with uncertain net impact on the overall tax revenues in
* Materialization of implicit contingent liabilities (e.g. to the medium and long-term
support financial institutions in distress) * Emission trading schemes (ETS) revenues
= Impact on the sovereign capacity to pay debt payment * Public subsidies for clean energy transition

obligations over the medium-term (due to budgetary funds | « Redistribution effects on the tax base
reallocation towards recovery/reconstruction)

(1) This table presents a number of possible climate change related impacts on public finances - due to the physical
effects of climate change (either extreme weather events, or gradual transformation of the environment), or to
active policies aimed at either mitigating climate change or adapting to it. It does not necessarily cover all possible
impacts.

(2) The decomposition between direct and indirect impacts relates fo the fact that in some cases, public finances
will be directly affected by climate change events (e.g. in cases where public infrastructures are damaged and
need replacing), while in other cases, the impact on public finances will materialise via indirect channels (e.g. in
case of disruption of economic activity, implying a reduced tax base).

Source: Commission services.

EX: EC, Debt Sustainability Monitor 2019, 2020. 1., p. 118.

- EUS] YA 2 ouA] ek F3of BigE o] lon 2AVEA wiE 4, A
7Fs YA, olvA] 8848 9 A5 92 5 Yl 7HA FH Aol FxE A7
(28 1m-2-7] &2

- 3 EU WS EAHAIARIEU ET)S 24A7HA HiEFE v[&-G 8402 Zo
7] 918 2021~2030°] Thsf 2018 % i
2019 1290 ¥HE 39 I (European Green Deal)oll&= 20508714 B
FH= 24571 98l 203097HA] 2A7EA HiETRS 40% A=A 50~55%

z02 =¥ 474

N

- BXE g ol 3Ys FFoA= =7t olvA] E 713 AlE(2021~20309)0
UE 225 20199 Y7HA] AA], 2023E0] oS Huo|ET o1
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Graph 2: EU Agreed Headline Targets for 2030

Interconnection

EU Agreed Headline Targets

2030 Framework for Climate and Energy

(1) The EC has proposed, as par of its European Green
deal announced in December 2019, fo revise the
headline target for the reduction in GHG emissions by
2030 from 40% to 50/55 %. Emissions from cars are to be
reduced by over 30%, and fluorinated f-gases emissions
by two thirds (by 2030 compared to 2021).

Source: Commission services.

EX: EC, Debt Sustainability Monitor 2019, 2020. 1., p. 119.

O EU 9 571 2 47189 AL7EsA £4 #9 71593 =9 A
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O J1%et BE A AV AP ofA9nE B4 sl AY A%7FsH A
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O P AAEHJA(UK Office for Budget Responsibility, OBR)T} AA ARAJFE(Swiss

Federal Finance Administration)= 7|22 0 2 a3} HoE 7fdslr] AJ&e| 7%

- = OBRS @ FULAe] 17 AAE Atos
TR} o] TE: 1) ©1Hel GRS Fi AN
4 918 2) e d gsgao) Ay Aset Bl
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OE FAVIES A 24 Al 715 AHde =AshEA AdAEe] 2He
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- IMFS} World Banke= F 7HHE A4S =718 A5 84 X477 AAME/WB
LIC DSF)oll AAAfsfol]l that sH&d A
- AR AEHA HAE: o] ol FoRt w7t A, F7PE Ao wHA|
2=y 71eHstke] wjg gael APHoR AAHAE G
- OECD & World Bank(2019)9] 7% 71221 AHANE Tejo] g0z AAs
Al Higt BAE A BAS Aote o 27EFEHE,
d)9] AHE AE
- 1] 3| AH(CBO)E SAIgE 714 @/l thgt AAIA A4 JF &
ATl sFARI v &3 B 5ol Higk CBo ATH2019)E
2AZIA HiEE Algehe ofE FAE: gaA 9 8l ARAE)Eo]
S5l PRl FFE AL
O 923, =8 A 718 AR P48 AN 715t AEE 12 Al
2 (BoE)2> HAGAL} TA 7|1 ¢Hste] 58 A FTFE Bk ¢
A5t A AS AMBoE, 2019)

of
A
oE oy
o2
[o

7124 (European Insurance and Occupational Pensions Authority, EIOPA)

A7]1A0l AEHA AA} BAo] Adsloz 1o A5 AU 22 T (EIOPA, 2018)

O BU 34 A47Ps4 2Amsy AAQ 71598 25 Add A7
O A A&7k5H BADsHNA Z1Fusior 715 B P e A4 W A
4 FAoE WA AL AN T FAGHT 714 BT B FUA A
a9 A2e] Aelslel g FEstel 5o
O INT 7Y B 9T
- A A&7RsH BADSY W 259 AEAA gAE *11%1“42011 x3ste] W7t
PRsst A4 W BB e e B

_|>~l

35) FA A&7Fs/d A4 (Debt Sustainability AnalysiS) AA= 3?7} oM B7kE f% S8 =FolH,
g0l A A1E ATL 5 As. dREY AT} S8V Al EAp] o5 ARE.
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Graph 3: lllustrative possible impact of an extreme
weather event under a no-policy change
baseline vs. an alternative policy scenario

Baseline no-policy change

Customized stress test
under the alternative
policy scenario (higher

— Extreme weather event shock under N
alter native policy scenario / growth scenario)

-,

— E xtreme weather event shock to the no-
policy change baseline

Customized stress

./ / test of the no-policy
Impact of past weather change baseline (no
events recaver-,r]
= = o0 - e =3 Wy -T Lo’ Lo | — - —_— el " - wy = Lo == = =
= & &% & 3 W i T YW= T £ £ £ £ £ £ £ £ =
L - = A R -
Historical outturn Macro Medium- and long-term projection
forecast, after adjusting for average impact
yearst+1 of climate change

and t+2

(1) Building on IMF (2016) and Batten (2018), including
an alternative to the no-policy change baseline that
includes more ambitious adaptation and mitigation
measures, i.e. an alternative policy scenario.

Source: Commission services.

EX: EC, Debt Sustainability Monitor 2019, 2020. 1., p. 121.
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g7l2 @33k AAE}F oyx] T 7|5 AE(2021~2030))36)
O AEds HAE 9 43 Aveloold Tl & Je ofshest 89l
- - BAje] A ogso_g_ AlA O 7= AHE HZ(government guarantee)©l] A4,
: 3 g wuo ue B o7
R} BESRe BPARE S0 AU 49 PRt 2 FAEE 27

E]O
1
2
b
fir
N,
-loll
rE
j?_l',
1o
el
2,
_I‘u

Z15usiol] et A9 sEee ATsn /1% dake] AP Jee dsiei
BY 9 PAES B U $AY 3T FA0BA 2A A&7 91
O ZQ] A o]o
= =22 T RO

- A 404zt RECIAE A A EA AR FolA B &40 Hl&2 19809
o Bt 21%04 At 1093F 36.5%2 S7HILE 1-2-9] 2
- T 24, 56 2 o AR 5 71 AANEA BHE S8AMF, 2019)
- IMF2019)9] QoA 7159} At A%t Aot J3 29hs 24T Ua
7h & AE3I, ole 71 Agel Hit A%, 28 ¢ S e
=g
- A A 114*—7%**& A2 B7E Al AN AR R o] FAdS
oo} gQlorM Fa% 9F
O AFH 2HE 7HHeE HY ERIEE AF 27T Y= B¢ AR nvte s 4]
g 7hs0l =&
- A A&7 ZADsA) 71EA, AEFHA HAE B AR AUEe BAdls 2
A7k wiEe] Higt o2 7ol ZetE o] lom, 53] FH AluE]ecl= AYF
o|al w7tedE] 7|5Hste] Yol 2ot

36) =7} YA & 715 A&(National Energy and Climate Plans, NECP)< 3]¥d=t0] 202195 20304

77]'1] 71% & oyA] Fi, A 9 25 JfEsh] 93t AP, 2018 12¢€0] HE oA

g+ AMWAA F3(Energy Union Governance Regulation)©]] THE: A0 & U= 2021EHE 20304

77]'1] Y =7t A 9 715 AZNECPyS A&HsHof 5t ofo] ite= HA 9 2] AL E&
E3o] et =71 7]o= AA 2R
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Graph 4: Overdll and insured losses for relevant natural
loss events in Europe (1980-2018)
in USS, billions, in 2018 values in % of overall losses
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Tillulhy |||| LIS
o LLERRLERLLED L] D
o S Q'\ N? & c\ qq Q’ & QQ ﬁ“\%ﬂ 55:9" S\\/ﬂ Q\\ S \\\HS)\"'IAVQ\&WQ\L*_\S)\%
I Overall losses Insured losses === Share of insured losses (rhs)
Source: Commission services based on MunichRe
NatCatService database.

EX: EC, Debt Sustainability Monitor 2079, 2020. 1., p. 122.

- 2% S7IE P EQIEZE HAsHE 245 2R 7% AE EYThd 2 A
AAA A2"ES ABAPIPCC, 2018; WWF, 2018: IPBES, 2019)
o|2 Qs AUt W =9 B4 9 EFAUAEE of7lsl AdAQ 7S 7
A AU 0| st A= Algt

0 %% 34
chast 7155t 9% 9 o] et WEY A gAE

U oot AeleE 7
S9IR 21 71 Aol e ole] A= 9 49 5 27 e

o
AN A 3%

- ol Aok 84 4 gt A AuE|eo] diek AAE disE 2
ohe Hlol 53] Basid, @A bolE —’FQ, zdy = 8 A AAE Sa%
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FAA7E B Bzl PYEAY = W A H(large regions)OflRt SHHC]l: PESETA)?)

(23 O-2-10] Saet 7ldeiy 20 = 74X Hl0JE Gi|A|

Table 2: Reporting exireme weather events: the
example of two datasets

Dataset Provider Coverage Events reported Availability
) Relevant® natural loss .
Waorldwide Limited (e.g. no excel
. . events: number of events, ) .
B including EU dataset available, limited
NatCat MunichRe N overall/insured loss, .
countries, . . methodological
fatalities (including for each . -
1980-current information)
event)

Relevant* disasters

CRED (Centre Worldwide including natural disasters: Upon registration, free
for Research including EU total estimated economic downloads of a limited

EM-DAT on the countries, damage, insured loss, number of entries, many
Epidemiology 1900-current fatalities, etc. (including supporting methodological /
of Disasters) detailed information for analytical documents

each event)

(1) *Only events with a significant magnitude in terms of
people affected and / or economic loss are reported.
The criteria used by the CRED are more restrictive (e.g.
more fatalities) than the ones used by MunichRe.
Other datasets are available either supported by
international institutions as part of crisis management
and prevention (e.g. Desinvatar, notably supported by
the UN agencies). or provided by the private sector for
businesses’ risk management (e.g. Risk Management
Solutions (RMS), AIR Worldwide Corporation (AIR)). The
latter are however not freely accessible.

Source: Commission services.

EX: EC, Debt Sustainability Monitor 2079, 2020. 1., p. 123.

37) PESETA(Projection of Economic impacts of climate change in Sectors of the European Union based
on boTtom-up Analysisi= 214171 §H2] 7| SRS Qs TAL & U= 224 H FAH T
Bl 9519). o] o TRAEL VAT 7]|T W HEy oqook Etﬂo iJJ-z_ioL A wdat 2
°]'5]'°4 tfA 715 "] (alternative climate futures)ol] Thgt 03501:.4 =228 AT 5 gl_‘i FHAAo|

T 59 W2Ee U o] ZeAet 499 Yo A4 Ao e dge 24
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- B]8-HO] 2P (EY B7F 1Y, Integrated Assessment Models, IAMs): 7]% 4
o] ul-gt Helog A=, R 7H ARKTFRt 240 digh AHet 35 =
AR, Dle A= ZA7ho] Qlol ARt AT &2 B
A 98t Y (Economic dynamic models): FE& JAYHFE FHA 7| FHS}
Lopgate] AAH §oE olsIehe ARl ol Zagtol §e 1 ol

- @ it A= 7158 T AR Bl Qlof A &4
- EU 919371 & AA o] Hisl 4383t 27| FE(European Commission, 2020)°f|4]
£ I ofddAE, ojgejol, ANt sfgots HES: T HdiKgreen
budget)'38)2] A|FHHQ1 ARE-Z A&
- ot @ AlAE A4 FEe] WY SHoA 3A AdolstRg mAoAl
SoHA AHgstd @A dHlole Azt sji Ths

_’

:E

rulo

- EQF =50l 20189 Hol AETt =7t ovA] E 7|FAZNECP)Y] Z3t
Az A D Aol thet 719 B & HE FEAE U2 dlETolA AR
T UAZ

- FHATE EAcks A AL Eo] S7IHoR2 Wi IA YERd
- EU9] o4~ I & TJ3(Stability and Convergence program)oﬂ U2 A B9
= 715 34 APAE 4500 dish el AA E= =M(green) o] EF7F v2gH

O 7FHsie BAE APUP] Bk FR3A ojele BA
o F 9 AT BAE) A&7ks B AA 1@%9% A2
Ae Tejsht ALE 2 AY glom oMIEY AT SEoIA

h:l

38)

32

SUS B RE GHE J A B ETE AN A o). ol A B ALY
o] A9 mA= PGS = 7}0}J_ 27} @ A Zok o|do] gist WAL Wrlele AL m3h 2
Algt Yy OECD-/] “Paris collaborative on green budgeting(ZOlS)"% A (https://www.oecd.org/
environment/cc/Flyer-Paris-Collaborative-on-Green-Budgeting. pdf, AL} 2021. 11. 22.)
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O CH8) W=k OMB= 2uhE PR Al 7|12t 5 AARHE Y3 (Council of Economic
Advisers, CEA)Q} @ dlo] 7|5wslz Qg Awdt &~ Q= AHAZ JFL SXsfsl1,
ol H7kol7] %t 89| dsto g 2016W FARIAQl Climate change: The Fiscal

risks facing the federal governmentS I

O HIAE=E 522 B¥(crop insurance), 73388 (health care), IF-A| SHA] ZM(wildfire
suppression), o2]A|Q1 ™ ot A FT X (hurricane-related disaster relief), &3
(Federal facility flood risk) & THFA 7HA] T2 13d Hr1E £ A4 IS Q°F

O AS) 7%= A& 99 S7KZ Zoly ol 7 22030 Al A& 5
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A LAY R FUK Aoz 4t
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ol evd A oz Fhileld 909~280E Bl dfFoh=
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39) OECD, Climate Change and Long-term Fiscal Sustainability, 2021, pp. 25~277FA] ¥ 9 QoF
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Quantified Increases in Annual Expenditures Due to Climate Change in Modeled Scenarios *

Mid-Century Late-Century
Billions of Real dollars s B & g
(GDP-Adjusted) ® Mean Lo Hi Mean Lo Hi
° Wildland Fire 51.3 50.8 520 $2.3 $1.2 $5.0
Suppression (50.6) (50.4) (50.9) (80.5)  (50.2) (51.0)

$4.2 <50.1 $9.3
($1.0) (<s0.1) (52.3)

Crop Insurance 9 - 2 e

o AirQuality- 506 <01 $1.5 $7.7 506  $19.7
Health Care * (80.3) (<S0.1) (50.7) (81.2) (s0.1)  ($3.2)
Coastal $19 $11 $31 $50 $32 $78
Disaster Relief ($8.7) ($5.0) (S14.2)  ($13.6) ($8.7) (S21.2)
Late-century mean Total Annual $21 $12 $35 $64 $34 $112
Expenditures | (39.6) (S5.4) (515.8)  ($16.3) (59.0) (527.6)

= The costs in this table are not predictions of the future; they are projections of costs that would be incurred by the Federal
Government given a set of assumptions that form the scenarios modeled. See each assessment for more information.

b Estimates represent snapshots of average annual expenditures due to climate change in the year(s) modeled for this
assessment. Topline estimates are in billions of real dollars. Below the topline estimates (in parentheses) are equivalent dollar
estimates in today’s economy in terms of percent of U.S. GDP. Adjustment factors vary due to differences in years modeled.
<The range between Lo and Hi estimates reflects only a portion of the uncertainty associated with cost estimates. See
relevant sections of this report for more information.

9 Crop insurance expenditures were only modeled for the late-century time period (2080).

=While the other three assessments compare an unmitigated climate change scenario to a scenario characterized by historical
weather patterns, the air quality assessment compares an unmitigated climate change scenario to a mitigation policy
scenario. As discussed in the assessment, mid-century estimates may capture less than half of the full cost increase due to
unmitigated climate change, while late-century estimates likely capture the vast majority of the increase.

fSeveral likely areas of fiscal risk related to climate change have not yet been quantified.

EX: OMB, Climate change: The Fiscal risks facing the federal government, 2016, p. 6.
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O Nordhaus(2013)°] 9JolH 7| EAA| S E 7 (Integrated assessment models of

climate and the economy, °©|3} IAMs)40& o]-&ofo] 252 It A4 15| 4F

S A% 23 21008714 Wid A AA 6DPY| 1~5% BEE AAE Aol +4
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Lost Revenue by Extent of Global Economic Losses
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@

0% 1% 2% 3% 4% 5% 6%
Global Losses (% of global GDP)
10% U.S. Share ®15% U.S. Share @ 20% U.S. Share
Global Losses
1% 2% 3% 4% 5%

o 10%  $86(S14)  $171(528)  $257 (S42) $343 ($56) $428 ($69)
S8 15% $128($21)  $257(542)  $385 ($62) $514 ($83) $642 ($104)

w

20% $171 (528) $343 (S56) $514 (583) $685 (5111) $856 (S139)
Estimates are in billions of real dollars and (in parentheses) the equivalent dollar estimates in today’s
economy in terms of percent of U.S. GDP.

EX: OMB, Climate change: The Fiscal risks facing the federal government, 2016, p. 9.
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41) OECD, Climate Change and Long—term Fiscal Sustainability, 2021, pp. 28~307tA19] Y& 7|22
Infras/Ecologic(2009)9] W& EZoto] st AY
42) =Y Ecologic Institute, httpsi//www.ecologic.eu/l1266, AU} 2021, 11. 23.
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43) 229 71FHsl J7F A= W3 AT Ecoplan(2007): Auswirkungen des Klimadnderung auf die
Schweizer Volkswirtschaft — nationale Einfliisse, Studie im Auftrag des Bundesamtes fiir Umwelt und
des Bundesamtes fiir Energle Ittigen.,, = EQ 7|3} o7H] Z7tof st AT WWE(2007):
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£X: Bachner and Bednar-Friedl, “The Effects of Climate Change Impacts on Public Budgets and Implications of
Fiscal Counterbalancing Instruments,” 2019, p. 129.
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Outlook”
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45) OMB, Climate change. The fiscal risks facing the federal government-Apreliminary assessment, 2016.
46) CBO, CBO'’s projection of the Effect of Climate Change on U.S. Economic output, 2020. 9., p. 1.
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49) CBO, Expected Costs From Hurricane Winds and Storm-related flooding, 2019.
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Lt. CBO, CBO’s Projection of the Effect of Climate Change on U.S. Economic
Output, 202050
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50) CBO, CBO’s Projection of the Effect of Climate Change on U.S. Economic Output, 2020.2] ZA]
1H Q9 Hg u] _9,_01:

o= v

51) CBO, The 2020 Long-term Budget Outlook, 2020. 9., p. 22.
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52) CBO, CBO's projection of the Effect of Climate Change on U.S. Economic Output, 2020. 9., p. 1.
53) O Matthew E. Kahn and others, “Long-term Macroeconomic Effects of Climate Change: A Cross-
Country Analysis,” Working Paper, No. 26167, 2019.
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@ Marshall Burke and Vincent Tanutama, “Climatic Constraints on Aggregate Economic Growth,”
Working Paper, No. 25779, 2019.
® Riccardo Colacito, Bridget Hoffmann, and Toan Phan, “Temperature and Growth: A Panel
Analysis of the United States,” Journal of Money, Credit, and Banking, Vol. 51, 2019, pp.
313~3068.
@ Tatyana Deryugina and Solomon Hsiang, “The Marginal Product of Climate,” Working Paper,
No. 24072, 2017.
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55) Aol gt 71ed AlRARRE REE 3
56) CBO, Potential Increases in Hurricane Damage in the United States: Implications for the Federal
Budget, 2016. 6.
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£X: CBO, “Technical Information About How CBO Models the Effects of Climate Change on
Output in Its Long-term Economic Projections,” PPT presentation, 2021.
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p. 39, Figure 13.

2. Marshall Burke and Vincent Tanutama, “Climatic Constraints on Aggregate Economic Growth,” Working
Paper, No. 25779, 2019, p. 13, Figure 3.

3. Riccardo Colacito, Bridget Hoffmann, and Toan Phan, “Temperature and Growth: A Panel Analysis of
the United States,” Journal of Money, Credit, and Banking, Vol. 51, 2019, pp. 313~368, 2019; p. 320,

Table 1.

4. Matthew E. Kahn and Others, “Long-term Macroeconomic Effects of Climate Change: A Cross—-Country

Analysis,” Working Paper, No. 26167, 2019, p. 39, Table 10, column 4.

£X: CBO presenatation, 7echnical Information About How CBO Models the Effects of Climate Change on
Outout in Its Long Term Economic Projections, 2021. 9., p. 25.
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Change on QOutout in Its Long Term Fconomic Projections, 2021. 9., p. 26.
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EX: CBO presenatation, 7echnical Information About How CBO Models the Effects of Climate Change on
Outout in Its Long Term Economic Projections, 2021. 9., p. 34

61) CBO Presentation, Technical Information About How CBO Models the Effects of Climate Change
on Output in Its Long Term Economic Projections, 2021. 9., pp. 32~347A] ¥ 2 QoF
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