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7t &) A (Intergovernmental Panel on Climate Change,

1=}
B
IPCC) &= @A e FAR 247k wiZo] A&E™ 2060 o del| A7 2
LE7F AR} o) tiH] 2.0T o Assta 7o, tiate £, T, ARE

ATHIPCC 2018, 2021).
5

&S 93 A w88 Aslela Qi) o33k AAAC
FHEE 20208 20500 BAaTE @A A, 2021 T713917] S-S 93 ©AS
Y- A4 718, ((eASYE 1B A, 20309 =7 247 s SRR

= SR
(Nationally Determined Contribution, NDC) & 2018 th¥] 40% 7HA] dekst= S
LA A A AL HAFH oz st Yk

Bl 2% 28 AR A8 JAE FHAR A obIs 2943
o

g 249 A4S, a7 thilE A 719
o] A&e] 2~ (transition risk) = & 7

BavbA AL 20239 @A fEiverE 233 7070 ool =it vkl E

E g Ed A FHE 29k 29 Folr, 2% FHAT] EU-ETS

' A AACdA 7P 2 7R wiEd Ao & dEA Utk (World Bank,

2023).2 fElvelis 247k 5SS 913 ©avE Ao 4o g 2015

A Aga A7E 7, 3183 AR A A, o

& 5 ! =,
2 7H Az A wlEBA YA (Emission Trading System) €} &2A]] (Carbon Tax) 2
TEREY wEAAYRA = =7t 24 7}/\ AEER wg} wiEd FiFo] HaA L, oS w
=AA o gdste Alzelth. QASLS wiEdo] @AY BE3 A AE AT + 9lem,
Algel Feot ol wet & 7ol AR Er olE e Al WAUSS B TIdES
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Aol vla] AFs] e o HEE3 9t 9 NGFS (Network for Greening the
Financial System, 2021)5 2] AUl e £ Axld] oshd $2luebz| 2050 g4
Sl =gsh] geire earta-e 2025 89 /tCO2eq ol FAE ] 3l
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¥

4) 27N FHEAY (2023) 9] 2022 wiEAAA SFAGE Ao w2 A 80%
old<& AXel= KAUY A= Fa A7 20154 12,0449, 2020 30, 7139, 2021
W 22,9439, 20229 8L7kA 9] Hit A 4L 23, 5940t

5) NGFS& T¢2d 9 #57|7E59] 7|$¥s) glaa B43 A4 dig2
20173 129 24" 228 FoA = 20239 69 71+ @A =28, fHFded, Jie
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o dhel AAHeE HeT Bast Ak

¥ Q7 Thewt go] PAHETh ANANNE ¥ A7} BIE APATEL
Aeshn B Apel UYL Mgt AMAANE B A7 Aed 23
& Aol ANEAAE delest Bge] Fo mae) 24 WHE A9s
9. AVANE Bl 5e e A 1A @ e WalE 248 Av
g ANGRT. ATt AV E AES Aaidd

2 aelM = 71t AEAA S} FeAl 2wl A g nE 5
€ 99 2123 shuE Q143 glom oeh Ag At 2is] g1 9
oh olHg AT FE 2V AF, dUA] Ak T Ava A A A
A ks FH5ke d $H1S T3 Atk Dietz et al. (2016) 2 Nordhaus (1993) 2]
DICE (Dynamic Integrated Climate-Economy model) B3 A& F3XE ufgto
2 A7k AR A A6 viAle 9= EASIEE Nordhaus (1993)
] DICE =g 715 9stel A4 o] Faatd<
23 (Integrated Assessment Model, ©]3} ‘TAM) 2.2 7|53} F]&) 9} etA7t= v
45 aelste] 4% AGAE AAlskaL Atk Dietz et al. (2016) & ot S2H &
AR AAE WEe 2 AMWEA] Faks Hrkeka, AR Adoldk 7
2] 2~=19] Gk oA &St

°]% Battiston et al. (2017), Monasterolo et al. (2018), Roncoroni et al.
(2021) & 7193} glade] A dgks Atk o] A5 GCAM
(Global Change Analysis Model), WITCH (World Induced Technical Change
Hybrid), REMIND (REgional Model of INvestment and Development) 5 71373
Al BEIEE (1AM) B4 7E E8sto] oy, Alxs, 75 2kl 44
I} ALEA] HskE BAIATE Y olE A7 SEE RS (1AM) flA] 44 g}

7) Battiston et al. (2017) 2 EU A 9¢] 233} #d T4 719S A2 2, Monasterolo et
al. (2018) & 2] 287 A& Ex} 7|1gL o2, Roncoroni et al. (2021) & @WA]= &
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gJe] Alogoskoufis et al. (2021), Emambakhsh et al. (2023) & NGFS Aut2] 2.2
397l (IAM) FHA S 7|22 713983} g 2371 4 W 7199 n|R&= o

rlo
A
rEl
rx
iR
=

m
jinss
=
M
-
N
il
rO
B
N

gk BAEith 3] Alogoskoufis et al. (2021), Emambakhsh et al. (2023) &
71593} gaFe] A J&F 2 4k 7t HolaaE 1 skt 719 = Scope

=99 (7199 7 AR BAEE mlEE) & S793kaL Scope 3 wlEel <%t
A SgEdEs BAsIth B4 A3l Alogoskoufis et al. (2021),
Emambakhsh et al. (2023) 25 27] - 7k~ 3599, B, AxHGolA 71543
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= vkdsk et 9tk B Ao+ Adenot et al. (2022) ¢] 4
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W A& £ 49 ue A I B i B
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Emission; — Allowance;

Production,
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(Figure 1) Pathways of Greenhouse Gas (Figure 2) Carbon Tax of Major
Emissions and Emission Prices in Korea Greenhouse Gas Emitting Industries
! — Emissions — Carbon price — Coal, cil, and natural gas extraction == Chemical and pharmaceutical
(100mil tC02) (10,000 KRW/ tCO2) 90 Non-metallic mineral product — Metal manufacturing
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(Table 1) Price Elasticity of Demand by Industry

Industry Price Elasticitym’ Industry Price Elasticity” 2
m Agricultural, Forestry, -0. 20** m Machinery and -0. 52**
and Fishery Products (0. 04) Equipment (0.02)
-0, 55%** ® Transportation -1. 50***
® Mining Products ) .
(0. 00) Equipment (0. 00)
® Food and Beverage -0.19** ® Other Manufactured -0. 44***
Products (0. 00) Products (0. 00)
m Textile and Leather -0. 26™* m Flectricity, Gas, and -0, 17***
Products (0.01) Steam (0. 00)
m Water Supply, Wast
® Wood and Paper -0.21%* Ma “ uppty ;S ¢ -0.19%**
lanagement, an
Products 0.03) & , (0.00)
Recycling Services
= Non-metallic Mineral -0.52* m Professional, Scientific, -0.55"*
Products (0.09) and Technical Services (0. 00)
m Pri Metal -0.07** -0. 54*
Prn;lar}tf e (0.04) ® Education Services (0.05)
roducts . .
m Fabricated Metal -0. 29* = Other Servi -0. 54*
er Services
Products (0. 06) (0. 09)

Note: 1) *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively.
2) p-values are given in brackets.
Sources: Kim, J., Jeong, S., and Lee, S. (2023).
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235

(Figure 3) Decrease in Demand by Industry: Without Considering

Industrial Interrelations
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Electricity, gas, and steam supply Bl

Water transportation 1 0%

Electrical equipment 1 04%

Medical substances and pharmaceuticals § 04%

® Decrease in demand (2050)

¥ Carbon tax

Tobacco manufacturing k3%
Construction 1 03%

Beverage md3%

Wood and wood products 3%
IT services 1 03%

Wholesale and retail

Financial

Rubber and plastics

Machinery and Equipment Manufacturing !
Metal products manufacturing !

0.0% 10.0% 200% 30.0% 40.0% 50.0% 60.0%

] 03%
| 0.3%
j 03%
0.1%

Note: This analysis is based on the 2050 Carbon Neutrality' scenario for Korea provided by
NGFS (2021) Carbon tax (orange bar) is based on 2050, and demand reduction rates
(blue bar) are based on the accumulated period from 2020 to 2050.
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o] ©A QI 0] A Ao R gigu o] g el w7F o R olojAle
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(Figure 4) Changes in Product Prices by Industry

Changes in Product Prices (in 2050)
Metal manufacturing W = A
Construction and scientific technology services
Rubber and plastics
Metal products manufacturing
Financial
Machinery and Equipment Manufacturing
Other transport equipment
Wholesale and retail
Real estate
Non-metallic Mineral Product ]
Coal, oil, and gas
Ship and Boat Building
Road transportation
Automotive and trailer manufacturing
Electricity, gas, and steam supply
Electrical equipment
Warehouse and transportation
Computer, Electronic, and Optical Products
Coke and refined petroleum
Telecommunication
Paper and pulp
Waste Collection, Treatment, and Recycling
Aviation transportation
Chemical product
20 18 1.6 14 12 1.01.0 12 14 16 18 20

Without industrial interrelation With industrial interrelation

Note: 1) The left (right) side shows the changes in product prices (%) for each industry before
(after) reflecting inter-industrial linkages, accumulated from 2020 to 2050,
2) This analysis is based on the 2050 Carbon Neutrality’ scenario for Korea provided by
NGFS (2021).
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7] AxGOIN BAABBA hE 2AA GRE) T Ao e
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(Figure 5) Reduction of Demand by Industry

Reduction of Demand (in 2050)

Metal manufacturing

Construction and scientific technology services
Rubber and plastics

Metal products manufacturing

Financial
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Other transport equipment
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Real estate
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Electrical equipment
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Computer, Electronic, and Optical Products
Coke and refined petroleum ——

Telecommunication

Paper and pulp

Waste Collection, Treatment, and Recycling

Aviation transportation

Chemical product 2 I

20% 15% 10% 5% 0% 0% 5% 10% 15% 20%

Without industrial interrelation With industrial interrelation

Note: 1) The left (right) side shows the reduction (%) of industrial demand for each industry
before (after) reflecting inter-industrial linkages, accumulated from 2020 to 2050,
limited to the top 25 industries.

2) This analysis is based on the 2050 Carbon Neutrality’ scenario for Korea provided by
NGFS (2021).
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Spillover Effects of Climate Change Transition Risks
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Abstract

Low-carbon transition policies pose significant risks to fossil fuel-reliant
industries. Increasing carbon prices raise emission costs for companies, leading
to economic losses for countries like South Korea, heavily dependent on
carbon-intensive manufacturing. This study analyzes the effects of rising carbon
prices on all industries, considering inter-industry relationships. Our analysis
shows that cost increases in carbon-intensive industries lead to price hikes in
connected sectors. However, high-emission industries with low-carbon
technology potential are less impacted, emphasizing the importance of green
innovation. This study provides valuable policy implications for climate change
risk management for South Korean companies and policymakers.
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