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Pi(

™= (pu - C)Qii + (pij —c tj)qij + (pik —Cc— tk)qik - 7 4t dj; + qik)
I3

for i=1,2,3 &i#j#k (3)

1y A 91 Ml 2A7EA for i=1,2,3

pi B2V 7k A1QelA) Bl LA A WEA A for i=1,2.3
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a;— ¢+ 2t = 3p,/ i+ pi/ v+ o/ ne

N _
Gii (t,) 4b,
qj_\_/(t_): @i_C_2tz'_30,7‘/’Yj+/7i/7i+0k/’7k
Ji NV 4bi
N a;—c—2t; = 3pp/ v+ pil it 0l
ai(t) =
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for i=1,2,3 &i=j#k (4)
719 ie) Wald AN Ao WE 7o) Roldes PashAt v
g ege] wad 7o) woldas gasitt Belg LAsts wagel 3
71k s it At 7] 09 WHletE AR ior AR TAE =
A5 Zojaich @, 719 jo k) AARES i3 R Tl Robdss
aagth, =2d 1y AARFS ol& o] AT RN 7 7YY +#F ol&
& w&ect

PS(tL) =T, (tl) = (quy)Q + ((L})Q + (q%’)?
for i=1,2,3 &i=j=k (5)

B0 Byl TAHES S ] el ola(m)T AR
oA(PS)E BUSNE ABEAS Araolet Aol Telm AR S

Foz PAHE Ao At 2ugel o5 ok At Pt

CS(t;) =b,(q +qy +qn)/2 for i=1,2,3 & i=j#k (6)

GS(t) =tq; ttq, fori=1,2,3 &i=j=k (7)
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i 100,
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(B 1) ALzleE 23 2 I Ho=

Afele. A7 4 it ol e
1 RLer o oL
2 eha s AR oL
3 ehatgas A F5 o
4 ek A A AR, B FA, et

SANY Aol % HAEA R B %% WA

o O*E} o]F A tAll tie I AlueleE st (& DR AEEH.

. a2 GA = A3

SATAZAAECBAMT 2L WEF 4E FAVL BB Tt oA
7h & AL ot 57k EEel diel HAlske Almolth 2 AN
L 0BAMY| 7bg BAHY ENS myslstel BATI A7k 7 2AA HE
4 7H4 Zo|utES $&7Y50] Busled s 2yS At oA AA
Hop > >ps B 1/ <17y <1/pE 7PE we B9 247 ufjad
o] &2 7| 39 Z%ﬂr 1=e2 #58 u, 1= AFe 71 29k 7Y 39 o
3 CBAMe BRItk =, Apyy = pr — 0@ Apiy = py— p3 9] AolWEE %
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P1
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Ty = (33— )z + (P31 —c—t, — Apig)azy + (pgy — ¢ — 19) g3

P3
73@31 + 30+ g33) 10)

ay = ¢+ 2t + Appy+ Apiy = 3py /v F pa/ e+ p3/ s

ay—c— 2t —2Apy+ Aps— 3pa/ya i/ + P3/'VS
21 (tl) =
a;—c—2t; =20 p13+ Apjy— 303/73 +Pl/71 + 92/72
31 (tl )=
~ Ay —C— 2ty — 3p1/’)’1 + Pz/% + P3/73
Q12(t2) =
ay —c+ 2ty — 3/)2/’}/2 + P1/’Y1 + P3/’Y3
22 (tQ) =
v aQ—c—2t2—3p3/73+01/71+PQ/'Y2
439 (tg) =
~ a3—c—2t3—3p1/’h+Pz/’72+/’3/’73
913(t3) =
4by
N a3*0*2t3*3p2/’yz+m/’71+P3/’73
@3 (t3) =
N ay — c+ 2t5— 3py/ 73+ o1/ + pal s
@3 (t3) = o
7191 19 Wal#E AARF ¢ & CBAMOR QI8 Ap,/db & Apyy/4, T3

Aol ZUKith W CBAME ASWE 719 39 1% 3% ¢l
2(p — py)/4b W FFATITE CBAME A§UH= 719 29] A9 17 2% o)

2 2(p — po)/4b TR £ETF g o] Aagh A, 2(p—py) > 2(p — py) O]
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B2 7Y 39 £5F g& Fb 1Y 29 SEF Fa FEE o A,
CBAM =¢lo] uel @915 247k ulETro] e 719 19] MRS 715t
B 2As wiEe] AYIHOR RO /1Y 29 719 39 QNS gadth
WHEE B olgol] thst AARelel Anjxtelel W AR ¢S

ofgfiel go] mad = Stk

PS(t;)=m(t;) = (g0) + ()’ + (q;)? for i=1,2,3 &i=j=k
bi(qii +qji+q;”‘)2/2 for 1=1,2,3 & i=j=k

= (tl + Apn)q;i + (tl + AP13)Q§V1

SlollAl R arlxelel, AAGAe], BRO £AL A ARFA SW

1=
2 49T 4 9u 4T ARE ANFAe FYsse AW 4 for
A

2o =py—p3) . .
2 =t t=t) (13)

*:+ *:+_Ap12 * + Apld *:+
q11 — q11, 921 — 421 20, , 431 — 431 — 2, , 12 — 12,

Q;Q = Q2+2 ) qu :(1;2, q; = CIE, q;:s = q;:s, ng = Q3+3 (14)

27} 10] CBAME Aldgtol wht 7 71%do] 3 AAFEE 1, ¢, g2
of Ao} s etk 53, V1Y 29 719 39 AR 1w S0
Apa/2=(p; = p)/29 Ap3/2=(p;— py)/2¥FF AT 28U 71 19
AL ol LE W) gith A FEE 2AVEA wiEERo] 7 & 7)Y 39]
719 2met o b Z CBAMOR <ls) 2A7kA &l A AL /19 1
o BAFE Frkst STk wiETol MY B 719 39 BAe b 2
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cheat ol sholdl 4 gl FW A A (12)0] shY theo Bage

[2xFa] 2] iAd 35 Al 719 i7F wiEste 2A7ES 52 ¢ < 1/y0]

=
i elld e F2AVE i = B = ap X1yt

i
3 "

Uit gp X 1ol A AA &3 By = Y Eold &ulxde s, 4
i=1

AQJe] ps;, TR R 4l ARSI 2 S, SW = S+ PS+ GS]

for i=1,2,3 & i j= ko|t},

V. da3 YA =] it

Aol CBAMZ E={Ishs 98 AdEnh of7]ois A= 150] A
3yt CBAMS S4=¢l 2% AJ3gich, g wjEol 7123k CBAMY] 2§
dzlof weh 13 GEE= 719 29k 71 3o dis] ©AEARAE AT - 9l
i 2w AR 719 3o dis] & AEE A& 5 Urh webd 2AVEA HiE
d 7Hol 7V} we 1w ANe AE W2 e ulE
7190 30l dhsted, HiEd 7H40] 3 =l 2% AR 7
= A8Y 4 Qdu 24A7kE wiEsd 7 ZolwEd App =p—p ot
Apyy =p1— py2 AT el ZAGE £33 252 7] 39 =&l it
Apyy = py— psRFE TAIRETE $19] =9 S viFoR shof 2 79| ol &dre

LA = B I
et o] A E
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m = (=g + (pro—c—t)qs + (P13 —cT i )CI13

- %@11 tant (I13)
Ty = (pog = ¢)aoa + (poy —c— 1, — Ap1y)gy, + (pzs —c— t3)q23
P2 (

— —(ga1 T 29 Jr‘5{23)
V2

Ty = (pgg — €z + (p31 —c—t, — Apyg)gg; + (pgy — ¢ =ty — Apag )asy

P3
— —(g51 + g0 + a53) (15)
V3

1 2AoeRY 228 Wiy AEe thevt gt

N ay— e+ 2t + (py = py) + (py = p3) = 3py /71 + pal 7o+ p3/ 75
i1 = 4b
1

% ap—c— 2t — 2(P1 *P2)+ (Pz - P3)73pz/’Y2 +P1/'71 +P3/’Y3
21 4b,

N a;—c—2t; —2(p, _Pa)_ (PZ_P3)_3P3/73+01/71 + pa/ %
b 4b,

v ay—c—2ty+ (py = py) = 3p/ F po/va Tt ps/ s
d12 4b,

N a2_0+2t2+(Pz_Ps)_3P2/’72+Pl/71+03/’73
22 — 4b2

N GQ*C*%Q*3(p2*p3)*3pg/’)’3+P1/%"’.02/’72
Q32 — 4b,

N a3—c—2t3—3p1/71+P2/’YQ+P3/’Y3
Qi3 = 4b,

v ag—c— 2ty —=3py/ o+ /vt ps/ s
423
ib,

N a3_c+2t3_3P3/’73+P1/71+P2/’Yz
Q33 = Ab, (16)

27k 104 71 19 WHEE ABARF ¢ CBAMS Hghgo] whEt
Apyy = p1 = 22k Apyy = py — pyTE ARl S7IRIT RhH 247 wiEw



o] 7} =& 714 39 RARF g2 2(p, — p3)/4b 2k (py — ps)/4by THTF ThadH
of, 247k W&ol FF £E 7Y 29 13 £EF ¢ 2 2(p —p,)/4b
W At 7)Y 2 7Y 3EThHes 2AVEA wiEsko] Wil wiEH v
AHez w7 gzl p, — o FES S7HAIZIER 719 3ol Hls A
Zﬂ,gi Feaixich 2= AlolA 25 FRE= 719 300 tielAl= CBAMS A&

2 7] w33 7149 £EF ghe 3(p, —py) TR TASHE W, 7]
A 19 & qhot 1Y 29 WAL g py— psTE S7IRICH a8y LA7EA
wj&wFo] 7Hd & wiEH 7ol 7MY W =7t 39 7|9 32 CBAME tE
et 71golA J88 = itk 71 300419 WalHE AR CBAMIF= o}
T ATEs 24 e ERlE ¢ Ak =& led S EdE
AARQ) e, anRro], FRYojo] HATFORN ASETEE 2T 5

AT,

o J&%

PS(t;)=m(t;) = (g )+ (¢))* + (q})* for i=1,2,3 & i=j=k
CS(t) =b,(g} + ¢ +q)*/2 for i=1,2,3 & i=j=k.
( + AP12)Q21 + (tl + AP13)Q31

t9qip + (t2 + AP23)Q32

)=
GS(t,) =
GS(ty)

)=

GS(t,

t3qis 1 t3qa3 amn
A% AR AR AHTAL IS AABAS A

t** ot (201_P2_p5)

1 _t] 2

oo (p2—p3)
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[Abstract]

A Study on the Effects of the Carbon Border
Adjustment Mechanism (CBAM) on Greenhouse
Gas Mitigation and Social Welfare

*

Saesin Oh* - Sang—Kee Kim*

This study quantifies the environmental and economic impacts of the Carbon
Border Adjustment Mechanism (CBAM) using an intra—industry trade framework,
We develop and compare four distinct analytical models to systematically assess
CBAM'’s role in a global economy and derive key policy implications, Our findings
demonstrate a consistent economic incentive for developed countries to implement
CBAMs, Crucially, the presence of a CBAM is shown to significantly mitigate
carbon leakage —an outcome not achieved in models without the mechanism, For
developing countries, the optimal policy response — either accepting a developed
country’'s CBAM or implementing an independent domestic carbon tax —is shown

to be critically dependent on their relative market size,

Keywords: Carbon border adjustment, Carbon leakage, developed countries,
developing countries, social welfare
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