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Climate Damage Functions for South Korea
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Abstract: This study estimates climate damage functions for South Korea based on sectoral
climate impact projections from the Korea Environment Institute (2022). Damage functions
were estimated for 10 sectors including health, agriculture, flooding, and energy, revealing
diverse functional forms ranging from linear to nonlinear across sectors. The aggregated
damage function across all sectors was estimated as linear, indicating an annual damage
equivalent to 0.5-0.9% of GDP per 1°C temperature increase. When the Korea—specific
damage function was applied to the FUND model, long—term damage is projected to be 2-3
times higher than estimates based on the global damage function. This study provides
scientific evidence for various policy decisions including designing optimal carbon
abatement levels, estimating the social cost of carbon, evaluating NDC targets, and
formulating climate adaptation strategies.

Key Words: Climate Change, Climate Damage Function, Climate Policy, Climate Risk,

Economics, Climate—Economy Integrated Assessment Model
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Z 7|15 AA S AF A 8 THALR thFolA gron, 53] 7] 5-FA|
7R A B4R E8ET Qth(Bertram et al., 2024; EPA,
2023; Nordhaus, 1991 Tol 2009)

- - Preferred model for total damages plus
productivity: D= 1.1450°T*2

Preferred model for total (non-catastrophic
plus catastrophic) damages: D=1.0038"T"2

Preferred model for non-catastrophic damage:
D=0.7438"T"2

Tol (2009); D=-2.46"T+1.1°T*2

== Newbold and Martin (2014):
D=min{1.1*T+[1_(T>3)]*(3.6-1.1)(T-3), 100}

— DICE-2013R damage function: D=0.267"T"2

— Tol (2014): D=0.28'T+0.16"T"2

Damage (% of GDP)

Temperature Change Relative to Pre-Industrial Period (°C)

Xt&: Howard and Sterner (2017)

(¥ 1) Howard and Sterner(2017)°l| A A A|$t £<=9] =] 5|5t v|
Adtolt}, 7F2 52 AHJ S} o] tfv] A A Hdt 7139: /\( C) /\ﬂié

TR FA3 %7}6{—1:11*5014 FHIE Ut #2712



2

=
=

IR

15

(e]

T

telA 7]

I

o] 715 Alue] 2(RCP)U AFS] A 73

Al

R

AL
=
o

)3

=
=

2022)

]

=
fint)

o

7ha, AU Al =8B, Fsah AEA, 1E, 4, - HA

o} webA

Z(SSP)ell F+&HA ke, o

Z,
147) 320 7

<
(<)

’

g AT

=]
=

s

2. GIo|Ef

(2022)
A

(

H

7_'1-

)

A7

Bk

Agst A

S 21009714

B8

9]

= =
o O

[el
o

o 3

il =

I

47 BE5 A9
_1_?1_

7|2 53 GDP

1074

=

(]
T

E

[¢)

=

U] e B4 A
o

[l =t

=

1

ol 27 s e, At i

SEPRELED

9

S} 0] vjH]
ojtt. AypA o, B oA

1=

EHT NS 8 9 EA] o] & R0 gFol ¢ A 7]

147] B2 % 449, 718, A, &
7
=)

3

|

L.

o]

o
=

ek} o] 1 1] 4

h8

1

T
=
L

]

ez

07
A AF

=

I

]

of
Alute] 2 Al

ol 7]

B AT
e S
guEe
371 ojls

S

(3_1]:



IO

60 » 2ZHM H33H HES

o] ojsf HlE2 TAE T, ehg - 9(2022)0] AgSt 7]
s} mlof i vl £ A (E E01 210 Ld_)«] A4 oS et
WL Qlct. ofof whet A)ZE-m 3} AE 7]-2-GDP thH] H|5 0.2 Hdlkoh=
Zgjo] g4lolet & 4= 9lom, olE 9§t 7|2 HlolH«= I=AF AT

(2022)0] AAIgt EAE HheE IHH= ARSI FAZ O2 7] HlojE
£ = A7-9(2022)0] 83t 47 GCM(CanESM5, ACCESS-ESM1-5,
GFDL-ESM4, ENSMN) H.3 9] 7] A5k ARE-5151 o1, ALS| 4] H|o] ¥
AA| g3 A4 (2022)0] AHESE BAIH(2021)2] A Q1 F+A ALA]
O} H=-299(2024)9] HFIAA vlolEE & Aol A E ARSI

K
o,
=
rlr
I,

In rg
ok

o

_ur*

3. gqdH

e ool B e ‘ [ owpm |
| 107) £.20] et
) EECETT o=
c2E sjule e ‘

L
) . .
712 9 6o o) TolE 7IE e ‘

I

ols ol merEa £ |

Uy, =8, 59 S ol4TISL, LRI,
e, Bed 20 BE AN

A= KA A

AT BHEL (17 D% 2k T4 o] vt PRTH A7
(2022)2) Hlo]eE 45t 0] 49 Pl FASH WA AR
2 PR ofet Ak,
2, 52 wjshLee] Je B Slstel, FEUR Aolsh] A
o 33} ¥89) AE e BUH 71 E 02 AXAAE 4 2Bt 3

2
Q.

= o AXN
TG AL (2022) T3l H]-EAHY Al BE BEo] sl 5Lt 7golut
7)1%2S A8l &1, 7 HEo| A MRS Vste] AE/IER X

1) ot 47 v sff $-29] o' Qs " 7ol EAS Bl



A3he 37 A2 A g3k et olefat B WAL /1 ool m
23 238 SAske o Qlo] S o] YL WAL AL R
A%, 5, 59, B4, oA 37 5 AR BRS 54 dwo] A )
o & 7|20 TS APYE U, o Ul S0, BB, 44k FAH,
P4 B 5L A ] Wt g 720 R WshE 245t ol
gt dlolHE 12 Baste] HATSE THY 49 R AR 2
Ad el sisioto] BATE BAZH LT 4 Aek) & AT o2 By
7] 9Iste] ‘izt ol ] 712 Abol W 371 Mo et E AEL
Aoleta, BE $2Q 13} ulgo] o] 7|Ee] FYHEE 2ASHGch
S, 2 B8O A7t 8T Alglolut Hoke] 15} F45 hET 4
2 ssgh. FRBAATH
.

[ ax
rick
=
flo

eI T
S,

e S
38,
BN
e

=)
olr
i)
E .
ny

2 2 e

=

L
|o
_:)

e rrorfr oA R oo

o
v}
SO
o
X,
s
o
_O‘ll‘
Rl
by
T
2
e
=)
%

jins
__>,15‘
ox
2
N,
3y
1o
=
=
jincs
=
M
()
Ry
fl
</
oo
ol
ol
el
|
:?é
o o
40
il

= A4
Z1(2024)9] AAA A R A=

2
o2 A7 B8 AA Hejolos S Aaier, ol
=

>
re
to
¢

rlot
&N
o
ok

oX, = of

o
o
-
_?l'.
8
|o
=
AL
N
jn:
ul
=
S

(o]
g o}

o
Mo

2 rlo &

e
2
rlr
= P

= &

o XN o
i1t

N
-

2|
b Aol tisf 3= o 42 RS oI,

Ao AIZHA 71E S LA Al Ve dE 2 Ade

2

o
N
=
)
1o

A% 520 A9, B 9 W Ak 7]o] A 48 vz e
g, 01714 7]e] A 4 347 ] F7keo] oklet S Aol
Vgt 42 AN W ou X 48 o A4S, 718 44
o 71 18 A BT WElE 2 F, o2 vigo.E 37
o] 5742 B HAS 8319

ownw=s 1w

=
2

[
oN

<, > il

2z o
e oXx,
e}

32
w I

[¢]

oo o
ook ¢

5
i
o

& rE ik oo

=)
)
)
S
o



IO

62 « ST H33H HbS

otdt. & AF7F Aot st Wofehe] 7] W= 4l S} o]
(1850-19009) thH] &= B3-S |5t 7]% lolE Q] d=3h A4
(2022)9] AgA= 2000-2019¢1 B 7|€o2 A=A whEbA
[PCC(2021) Al6A+ B7HE A E ZFarste] 2000-20199 9 7] 5ol
413} o tiH] ST A 7R S A o ES TAC 24 *J?ji}o}xj

7129 74 7| A5EE AESIT ul & E2F 2000~ 2019% u
oﬁ*zo ‘Qi}owﬁ 71EA 02 AT, 72 sl e }HJGH
= AFAZ} o)A tfH] XF woh&

%

E&stsih

”71 o g 7had FEd HolHe } %Q (AFQj 3} o] A thu) 7]
AlZZ2] GDP thH] = of&(%)2] A £
Zﬂ%’— < 7|8te 2 AR 3k Al 324 5}9&% UHHA O & SHA o] A]
3} gafotrE HAg o R S5t 9loH,
& Alofle T2 W8] A8l 24F thbA o & #3@5L AtHBurke et
al., 2015; Deschenes and Greenstone, 2007; Mendelsohn et al., 1994). ©]
of w2t & Ao M= 22t thtAl 9] msjtarE 7124 o' TRt o
g, 32 Al $AA 2/ (p-value)olHt A (R2), 3AHAS] #2
4 (F-value) 52 SLA 2.2 1125to] 22} thgtA]o] ofd thE gk FE (A
S 22 AP E 7R IS

L

l
o
Am
i[r‘

NG

[e)
s
o

ol
2L

>
>

_

o [jr By ox
S o

> N

ESiﬂ

ol

A5
T

o



a4 2% 63

V. Za}

4o
Ho
nE
H
S
oot
4>

(8 3) Ul 7} 22 mshets £ 2t

IS
o

w

GDP CiH| H|3H (%)
GDP CHH| |31 (%)

o

4 5 6 0 1 2 3 4 5 6

0 1 2
25 #3t(0)

25

I'_E w

3t (°C)

(c) & 52 (d) x| 22 BE

[%‘131” m— CanESM5 s ACCESS-ESM1-5 = GFDL-ESM4 m— S5ENSMN

= SH=etE AL R(2022)0] 7|EHEt °“*(7I$E°4)°| SEAMS Dol Ul 742 LicHH|E MRS
Aol et Dfsheta HAl Wl K2 2=

X2 KA &

(19 3)2 7|93z QIgh wof FH7} f-ou|stA AAY o FE7H &
A 0 & U= #4471 R Wi 24 232 AAskaL Qi
ZF R E Y 719 47t & A2 7| & HolE )l #1291 9(2022)
9] 7|33} Q4 9 Ao WAE ESHAAS BdE Il IE Hhy
SFAo|th3) LA Q1 24 Al B2 AL AHAS T AR A= (E
Dol AAIs] 71estalon, 11 &) Fazol thet A= F5of 5513t

S8 A 4(2022)0] A3 147 BB F A HEL 7| TSl

AN

)

.

3 AALALFARIAE PEfete] 715331012 5) o] e 24
2 250l Welul 8-S 47 71T RGO A STt



IO

64 « ST H33H HpS

EﬂﬂﬂﬁﬂzﬂﬂE@

rO
pay
o
il
i)
uj
30
o
.=
o)
i)
<t
o,
ook
rlo
e
)
o oo M

o lo A o of &

A 1732 425 21 9o} 2418 A0 23953c)
7 R S 1R kA ue A3 4o] $AROE o Ayt
2 pebs, ol 712 %ol w2 FA si7t F7} GDP ] 2

fitl

N

B

o

.

oZ

_?L

Ir

dm T

ox N,

mlo r

>

_,a

S
A —Vl

pa

=
u)
off
4z
> fo T

1o
=
o
ook
5
Pt
rol
I
Sv

o
x,
o
b
xR
o
A|m
o,
)
ro
_~
lo

[o o
fu
=
1%
i,
32
Lo

o rr

o [—Te)
o
0,
NI

N -
)
2
[o T

—~
[o
1o
K
o,
N’
i)
T
f
= T

AT

-

S

=

>

Ir

U fo
ol

)

e

o 18

Moo
fr /o o

1=
= GDP tiH] -0.03~-0.01% 42| #]o] YA¥ot= Ao & =7
g, o]= Ao A =2=|o] 2 o]AtsletAL *]H] IHMendelsohn et al.,
19940 W2 A0 &, %A (T Do A= R 712 445 stoll Al mjaf v]-&
o] ¥AY 3|7 Helo| TAsH= A} Ur—% ol-ftt. ‘i&ﬂﬁo A
(2022)2 o]t "l o] -yt A = YEttE Ao & 451901, o]
of et & Aol A 23t mefrol Ak o]t ko] YERTh 131
U 7]20] JAAE Hol 3712 5T B¢ ddoie 54 0] ASst] 3°CY
71L& A3 =7} GDP 4] -0.02~0.04%2] 1 31=, 5°C 452 0.01~0.3%
o] 7} mlsiE Agrtet.4)
35 FE BT 59T fAkSHA et vAdE A S FEIE Ui
A4 A 13 GDP tiH] 0.127~0.133%, 3°C A4 A1 0.13-0.17%, 5°C
A1 0.17-0.22%=, 7] /5ol T o7 3 Sf =]
A ATLY(2022) A T4 BELS A7} HE 9] XLEo] o]o] A]

ot

1°C
N5
o},
WA= w5 FR7F ZA Hehd=H], ol o A1€(2023)0714 ¥l wket 2
o] oA =AY U Fubd B 5 AT e W 2 A7t ¢
s

ejutere) A48)- A Alo] A 34 48 4 9] vRolek. sA0IA 2

e}

£ FHA-AYAQ02DE Sertere] B Aol 2147] FUAAE U £ 84
S B7kskebt 21417] ol 0|2 g Aolehe AR ARE Easter.



2 o2 A-gsl, of7]of

3 = qx
A 72 7|5 8kE sk 71540l Z4erat 22 ThE 715 W4

H o
"

ON

i
IS

(O3 4) & mjshet+ &9 2t

N w ES

GDP CHH| I8 & (%)

-

0 1 2 3 4 5 6
25 #3l (0
m— CanESM5 s ACCESS-ESM1-5 e GFDL-ESM4 m— S5ENSMN
Z: SIRSANT(2022)0] 7|33 YA((SDE)0| SHANS TaiEH Y| 42l TjFHHIR MUX|S
HAIZO] T2t Msfais oAl Y 12 EEES.
NPT

5) & Aol A 77 waf g0l YAt g AT 9202202 S 7HEAI A A
BHE 7o S B0 0] vg-2 Agstied, A dis S 2 Al =F
2oz WA E= A A A4t wsiete AR o]of wheh =2H 2|7H 4 mjsfy]
ol EAY = o, A w3 1o wis) Ha =AU 7hsAdol EAAT



IO

66 - AT H33H HpS

2 Q7olq BE 2R Wg Hge 5UT 7Eow xR
o2 Haksto] 107) HEol That & WAR4E FET 5 Uk (A H9
G 1)) A X5 hok o), B wafat vl A go] o AB(1% thaat
) Felz 24T ol 7|E AYATE0] A 174 ZL e 27ho] 3
e 22 Mg o2 EEUE AT e

fitl
Jdo
1o
ol
)
52
)
i
%,
oft
3!
Q.
=
=
A
N,
o,
)
2ol
i,
N
)
30
i
(-‘E'.
rH
2

ot
oX
rlo
r_q]olr
& )
HI F_B,
.1_4
=~
S
[\]
S
o
—[o
AC)
L
i)
&
ol

405 3710 Btk 2, ol 7122 4ol 44 B4 L4919 4
P42 skt 12 ope], Aejal wse] B AL o 13| MAFE
[e) 0]

34 %Jﬂ oh<4ol Wé%l QU 71 20] 1°C A5a wulct Hid
~0.9%0l| 3idol= BAA £Alo] F7tE WAg o] & &
Al GDP thH] 1.4-2.6%, 5°C A5 Al 2.4-4.4% =52 Z7}
e) Ao g A ¥ g, COVID-19&2 13t =) A7t 73
A& A 0] GDP thH] °F 1.6% Y= 1T w(Merck & Co., Inc., 2023), 7|

718 %52 e WA 53 T2 o)) BAA



KO
K
4

ol
o

—_

iof
ok
~

ol

ol

B



H33H Moz

B2

3

68

66°0 1,4 66°0 .4 6610 1,4 860 -4
(€00°0) (#000°0) (€00°0) (£000°0) (9100°0) (€000°0) (200°0) (€000°0) 3<% Iyhlo
z600°0 + ,¥200°0 =~ Z¢T0°0 + ,¥700°0 =7~ Z$¢00°0 + ,¥200°0 =~ Z10°0 + ,¥8000°0 =~
1870 4 280 4 9,0 M 880 -4
(20°0) (800°0) (c0°0) (800°0) (¢0°0) (10°0) (10°0) (900°0) <8
Hﬁ.o%NH.O =f .&«L.o%HH.O =1f &.wo.oNNH.O =f &hO‘O%NM.O =f
960 1,4 160 4 360 -4 360
(5000°0) (9000°0) (#000°0) (#000°0) RBive
2000 ="~ 6000 =~£ G000 =4 G000 =~
€80 o ¢80 :¢d 8L°0 :zd 680 :zd
(L10°0) (€00°0) (20°0) (900°0) (#00°0) (£000°0) (10°0) (L00°0) Ae
Z6S0°0 — ,¥210°0 =14 G600 — ,%¢20°0 =7 Z10°0 — ,%¥5200°0 =14 z¢Z0°0 — ,¥900°0 = £
66°0 1,4 66°0 .4 6610 1,4 960
(1L00°0) (100°0) (9000°0) (100°0) 2%
3200 =14 x1€0°0 =174 x810°0 =4 ZL10°0 =174
86°0 4 66°0 .4 6610 -4 960 M
(c00) (€0°0) (¢0°0) (20'0) Zr2
NINSN3 INS3-1d49 G-1INS3-SS30JV GINS3uUed Roslc

s
Y

felr &E& (L B



%0
K-

<
ol
o

—_

iof
ok
=

ol

iod

S vl By

Rl SYSZHE bREIE Bl 312 573 27 Rlofs Slel Ik 49 A (VRIS 2
I¢ Ink Klo 2Ry =X SEET Sl Ih Ivio wi2lelm f2in lolvly Elxi Slrleln cle I iekT SERFEE b(REE1)RR 2lnelc [0(Ct00)BLkzEES =
660 ;.4 660 .4 660 :.4 860 :.4 <Rl
(20'0) (€0°0) (20'0) (€0°0) W
xg90) =1~ x)R0 ="~ 850 ="~ )y 0=~ ek
€6°0 .4 G6°0 .4 960 :.4 0670 :.4
(€00°0) (€00°0) (200°0) (200°0) yle- i
8700 =" 00 ="~ xyg00 ="~ xg0°0="~
660 ;4 860 .4 1670 4 660 ;.4
(2000°0) (¥0000°0) (€000°0) (£0000°0) (€000°0) (¥0000°0) (1L000°0) (L0000 0) NE
bqmoo.ol%ﬁooo.oH\N. ZG00°0 — ,ZET00°0 = amoo.olNaoooo.oH\N, bmmoo.olw&mooo.oH\w.
G6°0 :¢cH 96°0 .4 ¢6°0 .4 G6°0 .4
(8000°0) (100°0) (8000°0) (9000°0) &
100 =" 100 =~ 3000 ="~ 2000 =14
880 ;4 880 :z4 080 :z4 €60 :d
(€0°0) (200°0) (G0°0) (€00°0) (¥0°0) (€00°0) (20°0) (200°0) B2 vkl
2¢70?810°0 = £ 2pe-0?L10°0 = £ 2770241070 = i 2g7-02610°0 = i




70 » SZHM H33H HES

3. falL2te| 7|2 #Hs} miaHIE =Y

(3% 5) 2|Li2fe| 7|28} LI5HHIS

H 50
25
0
2025 2050 2075 2100 2125 2150 2175 2200
A
m— Ot O e e FUND ISR
77 ANS 2 oI0) ER3H foE( SR TlHE)S AR % ol nfsiHlgS 2jojst
O, I2HA M2 FUND 20f WitiE 2|L2tel Tiahgha( FUN [siel=)S AFBSHS ol
LsiHIES Q0E. HEEH ALIEI2E AISSICU J-0iMe | HASIRE. TiatHIS

220204 712{7|1%9).
NEIPSNE!

& Aol M FHE Uz 71 S} w st 7158 A S E 7R
Fol 2-&sto] 4714 gaf u]-8-2 AFg e o= etk & A+t FUND(The
Climate Framework for Uncertainty, Negotiation and Distribution) 2 &<
E-8-5199th. FUND3.9n(Hwang and Tol, 2026)+= A A|AIS 1987 =712

Sto] ZF =710 A, QI 2A7HA v, 39 v]-8-2 /A 0 & Aitst
4 H'i"‘ olt}. 53| 22 uetrt /E =7t= £ = o] 9lof /=9 1
g0l 755, W3 vl-go] 5, A, olvA =8 5 147] 72
d¥o] o] & AFolA AT Fd geieaE A A8 5
o] At
T9(2022)0] ofu] L-uzte] FEd 7| FH3} 3
OﬂE %‘—rlﬁh—l 2 Aol EFB7HE S E-8ot

jud

(‘

S
_,_,

]

lo 2 r Mz o
of
ojo rnf

i
i —IJ

39
O->.”l-: o
o

ot
=12

rok

o

ol

-
xR o
4 UlO oﬁ,
re

B S
iy
rlo
.?_“.
>
>
e,
o
i)
Y
o

m
O~
[o
N
N

g2 rr oo
)
U
=)
>,
v
o
lo
o

by rlr
>N
a rlo
i
o,

ok
ol
Q.
re
ol
(o
(S
(@)
[\
S
rlo
|
o
=
e
WE
wn
n
=
>,
v
o
fo
il
N
N
ON

=



d

49l ¥, FUND 232 SE24 AU (53 - 273, 2029)
£ ARgsto] A WA 7R M3 1] 2k B4, Behd W v
%Jo]ck. FUND3.9n L& 4] 4% — LA7LA wZ 37} — )3 vl.§ 2
7h— AR 37 B3k - 27k ¥)E AR 0]l Ak 7] Ho] 1 Fe)
A5 A 1—_9.*. LHAH;Q oz 1:1]- ]—1:} /d]zz]] —;Lxﬂx% nﬂr;% _]‘j_E:]r,} FUND3.9n
B2 19870 =7He] AR A A g8 2AVEA i E RS B AL
FEluetel] 24 7hs et 715 ek P o] mhE H3) Hl-8-a AR

7|21 FUND3.9n g2 B& =71 s U3t o= FHS 7HgskL
=7 Bk 2ot msekeE 280kl ot 2 -= FUND3.9n
Z2Zf WAE 7]%"‘1 ¥ s gh=(o]3} ‘FUND | sfjgh)2f &2 lto) A 5
A3t A= wEdrE 4 A-goto] S-EluEte] 7] w8 vl-8-= vlaLs

rg

>4 —lrl DO‘

T} (18 5)E 5 TS A8 Ao Sfuket wef ulg AE 20254
e 22008714 A £ 7kt

Zoltt. f-Euete] 7] gads X
o] 2050 &aFHol GAHE AUE 2 7HgstEH.

=g st 28 Al S-2luEte] 7153t v s 82 g 5047t
A8 S7kshe ﬁof%; o ®olt}. 20254 7]& 7k oF 10% Qo] 13) vl g

o] 207590l oF 26% Yo & F7I5t, o= A oF 1.9%2] S7H&]
st Bt 2075 d o]0l H3f H|-go] FHM S5k Fe B

o], 2100 9F 36x ¢, 21509 772 9O & 7h&sheTt o] gt FA T
7k B713 27 712 5ol 7H5ekE  ofy GDP 43 29 H
A4 m3) v]-go] G2 F7teh7] vl

v FUND T3k A8 A] 93f] H| &2 Ao g G o0 =4
Hr}. 20259 71% AZF oF 13 Yol A 20754 18% YO FUIete], o=
g made 8 A(22% Y)E} oF 18% Wt 7] Aol A ol#gt &
°|7F o EEM Al YEFU=H, FUND 3sfigh= 207549 o] 5ol At
20 2 kgt Z7HAIE Bolw 2150190l oF 312 ¢ S=of LAt o=
22 AN = T A& Al(772 )9 oF 40% TE2=, F 1
g 1 AR Ate] AgeE SHEe HojE.

2



o2t Aol of2] 83104 717l oFtﬂ 1‘41 A% 2 5
EEF W} A7 5 o%%E’JUrEH 7| %8}
gohe 7 Olﬂﬂ(ﬁﬁs@% A9, 2022), 0]
G A= g A8 Al 71 AR Zl—é@él?n S7Fsto1 471
afjul-go] A 453t ¥FA FUND Heigha 9= 7|9
7getol met 20509 F1E ol oll= A= & 4 FHoz 7L %
£l 27 YR QI3 F 2| ARG @518 Hashe 7i
5 22 %%, FUND mjsfdk= o Atateta: Al
7] 712 4 FOlA 5
e, 3 Tﬂ‘ =l 1

o 1o ok

g Mo I
19 o
o 4
o |
ol L
ol
Al
X
(=
of
ol
o,
f
BN
N

b ofl H ol
S,
|o
Hu
"
oX,
ol
rir
[e)

19
)

_(‘)L
i)
)
o
o
fu
i
o,
L
o
i)
rlr
rlot
oﬂ
5
(@]
[\)
A\
10
A e flr
s
)

do 2
off *
e 4
1z
2]
10
o,
S~
)
B
>
=
fols
i)
N,
o:
)
2
|o
u
X,
)

x

)

o
o @ x

i3
—E
rr
il

fnd
N

oy rfE
do 2 o
-+

23 E37h go] e wjshaeg 1 48

awau AR 758 o) H 8-S S HauAE 4 9

#4714 ol o] et FAT M B8 Ao, 2150

23 A4 9)s)e] At olshz 24 9ol ek o) SeLte
2 :

N>
o

MX

"z
o o
&
Am
i[r‘

4 Ko o no
2 o
1o

1
oo
mo
o
2
X
Hu)

<=
B AT 92 2PN FER 2AE B 09 Hl 8 YA (@
FRAATY, 20228 712 o6 2 BEte] A%, 15, 5, F4 F
2 olUA 0 9 FF, A 4L B-AA 5 5 107 F2 580 4
2 g 7150 Wlaes st B4 Aa REEe v
o] g7} Aol Lhedeh. A7 BE-L 712 Aol uet GDP ThH] 33



&0 AP o2 Zrlohs EAS HQ W, 59, &, oA 8 #

< T8t AP A (Non-linear) ¥ 8 727} =251t 107] £-29 MJ‘GH
g St 245 3t S-Ejvete] 7]0] 1°C 45T dut tid
=7} GDPY] 9F 0.5~0.9%°] diFot= BA A Hwof7t F71= S sk Ao
2 =

a L
o
Au)
ol %0,

749 19 gofTE 7154 A S4B 7HEF 1 FUND 2 3of 28
oto] AlEgo|Agt A, = 7|55} o of ¥]-8-2 & 507 HekeHA
35510 20259 715 AZE 9k 102 YollA] 20758 ol 9F 263 9 5] o]
£ A0 AYE et I8yt 20754 o] Foll= 24291 712 453t AA|
370l A%t AR Qlsf ol Hl-go] 7143k, 21009 = Azt k36
€, 21509 ofl= 171 oF 77% Yol gk wthgt &4o] of/dHt. o]i= FUND

B3 WA 7129 5 Aol FSE 2§ 3S ek vlwtel of 2-39)
o 5zom, Seltel] ASAAA B4 E LS M A9 44 7
F e2a7b | 5 En 90 2 5 U8 4

2 Q79 A3kt the 3t 2o B A AAEE AZUE A,

i
T
T

Of Bk % 4 B2 TAo] ALBIA W8 APY A 22 WSt 2L
9] AT AT I A48T A A WS 4P FLHAL 5 9
o oz 7% FA|9] H §-Ho] EAolu} B 712 Aol M4 A
5% A AASHE 952 olold 4 itk B, NDC 2 44o|ut g
7) Aeka W e 49 A Sefube 90 98 18-S dreitichd Bt
2349l 4% BH7HARekE 4 ook AR, S8 e 7|3 s
2.8 0| A9 453 A9 vjEo] 8T AuE AT, 53] 2
7} o] that AL SRS AARI YA, T4 715 Fgoltt 715 A
2 =0jo]4 Selutete] 8] FR S HeH 0 2 Qe IA ARZ TS
g % 9ck.

£ AT A F2 WAE 295 AT AL he 2ok 3, 2
79 18 u]g Hol ] T AT 20200 AH R ojEstn, o]
wfe} g Aol A ThEA] SRS Tobe Ws) BE(ES Blad, AdAEo)



IO

74 - SAYM H33H Hps

2P 130, 27 A% 52 TEshA Beteich. tetA] AT Avks A4
o] 7Fiof W] Tk 34 H 9L 7Hs o] ek B, B A7) wsha:
L 3 B3 o] Zusto] 24E9Y] o] me 1s)g olSshs o
23H40] sk, 7] A

o ok 2401 M=l gigkos), % ol e A1 mar 3
2 27 geb 4 ol
ol oA A7 27} A 22 HAEE 2450 A
7k ol WA Bl B3ttt WA, 7] WS Qg R wsirt 44
) AT A 719 AAE OFBEAI71E 4% ZIHDell et al., 20127
D54 goreh. oleie HAYES FF AT Bebelojo} 3 Aot

Q.



$t=9l 7|5 Hs matdts 8+ 75

HE: 200 TEHE|X| e HEy Ms|sts
VI. RE: 220 XX 42 E2E Olshelr
(d3 6) 671 224 mlaie
. 005
Kois &
of o 0.04
= %
= o010 = 003
o o
= = 002
a 005 o
8 Som
000 000
0 1 2 4 s 6 0 1 2 3 4 5 6
2% #3t (0) 2% ¥zt (0
(a) =3 £2 (b) ZMY B2
014
008
012 -
8 &
ot 0.10 o 0.06
Hoos = 004
I I
= 006 =
a a
& oos & oo
002 000
0 7 2 3 J; 3 3 0 1 2 3 4 3 [3
2% 83t () 2% B3t (0
(0) 4% 22 22 () 254 2
025
0020
go.zo g 0.015
ofu ol
B 015 5
= =3 0.010
T 010 I
= T 0005
o o
o
g oos © 0000
000
0 1 2 3 4 5 6 0005y 7 2 3 4 3 6
2L Bzt Q) 2% B3t ()
(e) &YX B () 22
[He|] == CanESM5 === ACCESS-ESM1-5 === GFDL-ESM4 == S5ENSMN

RPN W S

71283, 2025, =t 713 9)7] IR LA 20250 715917] e 2A, oA 7148

ARG HAA- Q0187128 - Hox]-oke A, 2024, 7| TS0 W2 FyPHg =
A, Public Health Weekly Report, 17(26), pp.1119-1142, https://doi.org/
10.56786/PHWR.2024.17.26.1.

RS- a3 2315, 2024, =9 7| TS FA A v|-& 24 wou]-&3t ga 7



76 « SZAYM H33H HbS

SHES BF 1Este]’, AARAT, 722), pp.5-31, DOL 10.22841/
kjes.2024.72.2.001.

o[A ¢, 2023, ‘Ul 71} E A ALY HAEAA T BAT, Ae =23

- ZrhE, 2022, ‘BRI FEF S B AT 7| TS} o5 B8 =47, BA|
A5 70(2), pp.5-36, DOIL: 10.22841/kjes.2022.70.2.001.

%, 2021, A AT3A); 2020~20704", HA: SAF.

2238, 2024, “SFRAA”, https://www.index.go.kr/unify/idx-info.do?idxCd=5001
BHATAKED, 2022, 715s0] G2 22 A3 AAH Tulg 24 A
T, AE S A

AH-AA8Y, 2021, 71FHskE Y 2 LS 2E A7 S84, 23(D,

5-48.
Barrett, S., 2007, “Why Cooperate? The Incentive to Supply Global Public Goods”,
Oxford: Oxford University Press.

OlO‘I

Bertram, C., E. Brutschin, , L. Drouet, G. Luderer, B. van Ruijven, L. Aleluia Reis et
al., 2024, “Feasibility of peak temperature targets in light of institutional
constraints”, Nature Climate Change, 14(9), pp. 954-960, https://doi.org/
10.1038/s41558-024-02073-4.

Burke, M., S. M. Hsiang and E. Miguel, 2015, “Global non-linear effect of
temperature on economic production’, Nature, 527(7577), pp.235-239,
https://doi.org/10.1038/nature15725.

Carleton, T.A. and S. M. Hsiang, 2016, “Social and economic impacts of climate’,
Science, 353(6304), DOI:10.1126/science.aad9837.

Dell, M., B. F. Jones and B. A. Olken, 2012, “Temperature shocks and economic
growth: Evidence from the last half century”, American Economic Journal:
Macroeconomics, 4(3), pp.66-95, DOIL: 10.1257/mac.4.3.66.

Deschénes, O. and M. Greenstone, 2007, “The Economic Impacts of Climate Change:
Evidence from Agricultural Output and Random Fluctuations in Weather,”
American Bconomic Review, 97(1), pp.354-385, DOL: 10.1257/aer.97.1.354.

EPA (Environmental Protection Agency), 2023, ‘Report on the Social Cost of
Greenhouse Gases: Estimates Incorporating Recent Scientific Advances’,
Washington, DC: U.S. Environmental Protection Agency.

ECJRC (Buropean Commission, Joint Research Centre), 2020, “PESETA IV: Climate
change impacts and adaptation in Europe (Final report)”, Luxembourg:
Publications Office of the European Union.

Howard, P. H. and T. Sterner, 2017, “Few and not so far between: A meta-analysis of

climate damage estimates’, Environmental and Resources Economics,



68(2), pp.197-225, https://doi.org/10.1007/s10640-017-0166-z.

Hsiang, S., R. Kopp, A. Jina, J. Rising, M. Delgado and S. Mohan et al., 2017,
“Estimating economic damage from climate change in the United States”,
Science, 356(6345), pp.1362-1369, DOI: 10.1126/science.aal4369.

Hsiang, S. M. and A. S. Jina, 2014, “The causal effect of environmental catastrophe
on long-run economic growth: Evidence from 6,700 cyclones,” NBER
Working Paper No. 20352, Cambridge, MA: National Bureau of Economic
Research.

Hwang, I.C. and R.S. Tol, 2026, “National social cost of carbon: An application of
FUND’. arXiv preprint. arXiv:2509.03926.

IPCC (Intergovernmental Panel on Climate Change), 2014, “Climate Change 2014:
Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects
(WGII AR5),” Cambridge: Cambridge University Press.

IPCC (Intergovernmental Panel on Climate Change), 2021, “Climate Change 2021:
The Physical Science Basis (WGI ARG),” Cambridge: Cambridge University
Press.

IPCC (Intergovernmental Panel on Climate Change), 2023, “Summary for Policymakers”, In
(limate Change 2023 Synthesis Report (ARG Synthesis), Geneva: IPCC, pp.1-34.

IEA (International Energy Agency), 2023, “CO2 Emissions in 2022,” Paris: IEA.

Kahn, M. E., 2005, “The death toll from natural disasters: The role of income,
geography, and institutions,” Review of Bconomics and Statistics, 87(2),
pp.271-284, Retrieved from http://www.jstor.org/stable/40042902.

Kalkuhl, M. and L. Wenz, 2020, “The impact of climate conditions on economic
production: Evidence from a global panel of regions,” Jjournal of
Environmental Economics and Management, 103, 102360, https://doi.
org/10.1016/j.jeem.2020.102360.

Mendelsohn, R., W. D. Nordhaus and D. Shaw, 1994, “The impact of global warming
on agriculture: A Ricardian analysis,” American Economic Review, 84(4),
pp.753-771, Retrieved from https://www.jstor.org/stable/2118029.

Merck & Co., Inc., 2023, “A neglected burden: The ongoing economic costs of
COVID-19 in South Korea,” Retrieved from https://www.covid19
economicimpact.com/wp-content/uploads/sites/305/2023/12/Whitepape
r-KR_-A-Neglected-Burden-The-Ongoing-Economic-Costs-of-Covid-19-
in-South-Korea.pdf.

Nordhaus, W. D., 1991, “To slow or not to slow: The economics of the greenhouse
effect,” Economic Journal, 101(407), pp.920-937.



78« Y H33H HpS

Nordhaus, W. D., 2017, “Revisiting the social cost of carbon.” Proceedings of the
National Academy of Sciences, 114(7), pp.1518-1523, https://doi.org/
10.1073/pnas.1609244114.

Nordhaus, W. D. and A. Moffat, 2017, “A survey of global impacts of climate change:
Replication, survey methods, and a statistical analysis,” NBER Working
Paper No. 23646, Cambridge, MA: National Bureau of Economic Research.

Pindyck, R. S., 2013, “Climate change policy: What do the models tell us?” journal of
FBconomic Literature, 51(3), pp.860-872, DOIL: 10.1257/jel.51.3.860.

Schlenker, W. and M. ]. Roberts, 2009, “Nonlinear temperature effects indicate
severe damages to U.S. crop yields under climate change”, Proceedings of
the National Academy of Sciences, 106(37), pp.15594-15598, https://doi.
org/10.1073/pnas.0906865106.

Stern, N., 2007, “The Economics of Climate Change: The Stern Review’, Cambridge:
Cambridge University Press.

Tol, R. S., 2002, “Estimates of the damage costs of climate change. Part 1:
Benchmark estimates”, Environmental and Resources Economics, 21(1),
pp.47-73, https://doi.org/10.1023/A:1014500930521.

Tol, R. S., 2009, “The economic effects of climate change,” Journal of Economic
Perspectives, 23(2), pp.29-51, DOI: 10.1257/jep.23.2.

LeH: AEdiety gt AAlay o A5t Folot. @A oA Agk} 118 3
Aol TS 7HA L AF5H ltHohyoung@snu. ac.kr).

J

St AY: A2ty PP etd JAEY o g e} Folot. @A 7| THEke} A7) 5
F5kaL ATt (sohyeongha@gmail.com).

g0IF g dAE 25 A Higtaof A BRI E S5k @A A2ATE A
&7 A4 ol A2] Foltt. “The national social cost of carbon: An application of
FUND”, “Energy poverty in Seoul: Current status and the effect of government
supports’, ‘Implementing Seoul’s greenhouse gas management in buildings: Insights
from the SICE model” 59] =22 ¥#3} v} 3lcH(ichwang@si.re.kr).

{58 A2t} v A ddioA 4 FAIsHe TRk, AA Aty P st
HoA g4 & 715 A2 AFE 5t 9l tHjonghyun.yoo@snu.ac.kr).
E 1 920264 01 02%
A A Y:2026E 018 1Y
AREHY: 2026\ 012 18

=



