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AFOLU(=, 44 ¥ 7]E} EX] o]8&Eo}f): Agriculture, Forestry,
and Other Land Use

ARDL(XFZ|AJRH2E): AutoRegressive Distributed Lag

ARPA-C(7 121157 A &=): Advanced Research Projects Agency-Climate
BAU: Business—As-Usual

BM: BenchMark

CBAMEtAZZAZHEM|Z{LZ): Carbon Border Adjustment Mechanism
CCPI: Climate Change Performance Index

CCS(O|MEIEtA TE] 2l XZ): Carbon Capture and Storage
CCU(O|AtstEtA X 91 2R): Carbon Capture Utilization
CCUS(O|AttEA TR gl X&F-22): Carbon Capture, Utilization & Storage
CDR(O|ASIEEA HM|7H): Carbon Dioxide Removal
CGE(HAHsYEHAS): Computable General Equilibrium

CRI: Climate Risk Index

DD(0|=XHEH): Difference-in—-Difference

DICE: Dynamic Integrated Climate-Economy

DOE(0|= 0| 4X|S): United States Department of Energy
DPF(HIE7 AKX ZEX]): Diesel Particulate Filter
DSGE(SEIZEYEH#S): Dynamic Stochastic General Equilibrium
DTA(ZAHH ThH| 2XiH|&): Debt-to-Asset ratio

EIB(REEXI28): European Investment Bank

ETS(RATtA HiEA72HA]): Emissions Trading System
ESG(&44Y): Environmental, Social, Governance
FSB(B82™2I¥3]): Financial Stability Board

GCRI:Global Climate Risk Index



GF: Grand Fathering
IAMBEEHZI2S): Integrated Assessment Model

IPCCO|1ZH3t0| 2ot MEZE §9JA|): Intergovernmental Panel on Climate
Change

KSICEI=EEEMHALEZAE): Korean Standard Industrial Classification

LEDS(H7|NEtAETE: Long-term low greenhouse gas Emission
Development Strategies

LP(ZAEHY|Y): Local Projections

MDA(CHS T 249): Multiple Discriminant Analysis
NGFS(=MZ8 &2JA]): Network for Greening the Financial System
PAGE: Policy Analysis of the Greenhouse Effect
PPE(IHX|CHAZ 2 T 2): Programmation Pluriannuelle de I'Energie
RE100: Renewable Energy 100%

RICE: Regional Integrated Climate—Economy model
ROA(EXAICIE): Return On total Assets ratio

SFC: Stock—Flow Consistent

SNBC(MEtA =7tF2H): Strategies Nationale Bas—Carbone
SVAR(FZE #IEHX}7|3|FH): Structural Vector Autoregressive

TCFDU|1EHIMEHEEIY MYSIA|): Task Force on Climate-related
Financial Disclosure
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EXECUTIVE SUMMARY

The Economic Impacts of Net Zero on
the Ocean Economy

Jang-Han Kwon - Shan-Shan Huang - Gi-Su Kim - Jeong-In Chang

1. Background and purpose

1) Background

= The Paris Agreement has served as a catalyst for the
international community to adopt the goal of achieving net

zero emissions by 2050.

- South Korea and major countries such as the US and those
within the EU have taken steps to address climate change by
developing specific plans to reach the goal of achieving net zero

emissions by 2050.

= In a survey, companies acknowledged the importance of
achieving net zero emissions by 2050, but also assessed that

the goal poses an immediate risk to their businesses.

- While the transition to a low-carbon economy may reduce
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physical damage resulting from climate change, it is also
important to note that the transition process may have an
impact on the financial system and the real economy, as
technological and policy changes are necessary to achieve this

transition.

Recognizing the potential risks associated with the transition
to a low-carbon economy, central banks and supervisory
institutions in major countries have established international
organizations to develop a response system to address the

impacts of climate change.

Such concerns are found in the ocean and fisheries sector.

(Fishery) Change in species composition, distribution, and
ecology of fishery resources resulting from changes in the

marine environment

(Ports) Port damage caused by natural disasters may result in
inflation and supply chain disruptions
(Shipping) Environmental regulations by international

organizations and the EU's Carbon Border Adjustment
Mechanism (CBAM)

As the ocean and fisheries sector consists of different kinds
of industries centering on oceans, climate factors that are

affected by climate change and its impacts vary by industry.

As the current status of climate change, its resultant effects,
and damages are different by sector, it is significantly

important to assess sector-based impact from a comprehensive
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perspective.

2) Purpose

= The purpose of this study is to quantitatively examine the
impact of achieving net zero by 2050 on the ocean and

fisheries sector.

- To this end, this study employs a range of methodologies,
including: analyzing the net zero policies of major countries,
conducting a detailed examination of the characteristics of
climate-related risks, and analyzing the impact of net zero on

the ocean and fisheries sector.

- The study also includes the development of a climate stress test
model for ocean and fisheries that acts as an assessment model

for net zero transition risks.

- The results of this study may provide basic data for establishing
policies to achieve net zero in the ocean and fisheries sector,
intending to make an academic contribution to the research of

climate stress testing.

2. Methodology and Features

1) Methodology

= As a fundamental research, this study is divided into two

parts: an in-depth study of theoretical background for

XXV



- Reviewing research
methodologies through
studying academic papers

establishing a model for analyzing the impact of net zero
on the ocean and fisheries sector, and an empirical analysis
on the impact of net zero through a climate stress test model

in the ocean and fisheries sector.

To ensure the objectivity and replicability of the results, this
study provides a detailed discussion while outlining specific
actions and tasks for achieving net zero in the ocean and

fisheries sector based on the analysis conducted.

An in-depth study of theoretical backgrounds was conducted
mainly based on literature data including reports, and
academic papers, and reviewed suitable methodologies for

a net zero impact analysis.

{Summary picture 1) Research methods

Review of preceding
studies

In-depth study on the
characteristics of climate risks
- Analyzing the type and
transmission channels of
climate risks
- Suggesting risks and

and establishing the
methodologies that reflect
the characteristics of the
ocean and fisheries sector

opportunities by type of
climate risks

- Contemplating the
econometric characteristics
of climate risks

Seeking the applicability in the
ocean and fisheries sector

Analysis of policy status

- Reviewing the current
status of net zero policies

in major countries and - Reviewing considerations

drawing instruments for

C S for establishing a climate
implementing net zero

stress test model in the
ocean and fisheries sector

- Analyzing Korea’s policy
status in the ocean and
fisheries sector

Source: Prepared by the authors
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- (Review of preceding studies) After reviewing academic papers
on climate-related risks and examining analysis methodologies,
this study established a suitable methodology that reflects the
characteristics and research conditions of the ocean and

fisheries sector.

- (Analysis of policy status) The study analyzed the present status
of net zero policies implemented by major countries and
investigated policy instruments. Through the analysis of net zero
policies in major countries, this study examined implementation
measures to achieve net zero in the ocean and fisheries sector.

- (In-depth study on the characteristics of climate-related risks)
After looking into the types of climate-related risks and
transmission channels, this study suggested opportunities and
risks per each type of climate-related risk. Additionally, the
characteristics of climate-related risks were presented from the
perspective of model design.

- (Seeking the applicability in the ocean and fisheries sector)
Based on the discussions conducted earlier, considerations were
reviewed for the construction of a climate stress test model in

the ocean and fisheries sector.

= Based on the in-depth study of theoretical backgrounds and
the review of available statistics, this study determined the
model structure and data necessary for developing a climate
stress test in oceans and fisheries and then constructed the

model.

- (Research target) Industries including fishery, seafood processing,
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shipbuilding and shipping
- (Research process) Transition risks arising in the process of

transitioning into a low carbon economy

- (Research scope) The real economy and the financial sector of

the ocean and fisheries industry

{Summary picture 2) Target and scope of analysis

Climate risk Impact o the real Financial impact _Impa<_:t to the
sector financial sector

Analysis target and scope /ﬁ

P ~
I" \‘l Physical risk + Declining asset
Hws ﬁ ! value
. H « Acute risk + Increasing o "))
: W h m ! 5 Cﬁute' > k uncertainty
[ 1 ronic ris| :
1| The ocean ! * Reducing labor
H S o
1| and fisheries sector | productivity -
i ! | [0 Loan value
if e [ e 0
i| * Fishery To Transition risk ¢—©
1| = Seafood i ,
H . BIS capital
: prqcesgm_g + Policy risk . iy adequacy ratio
i Shipbuilding ;----.:.-&:iwuwk..\_"_;_ Sostiwase . ¥ o et
. inni 1
:\ Shlppmg ; reputationrisk | S
AN Z: | |\ 000 O\ ek

_____________

Source: Prepared by the authors

= Utilizing the established model, the analysis estimated the
economic impact of net zero on the ocean and fisheries

sector by dividing it into the real sector and financial sector.

2) Features

= Previous research on climate-related risks has mostly
focused on changes in the natural environment and has been
limited to specific sectors such as the fisheries and port

industry, resulting in a lack of comprehensive studies that
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examine the full impact of achieving net zero emissions on

the ocean and fisheries sector.

(Type of climate-related risks) Climate-related risks can be
divided into physical risks resulting from acute and chronic
changes in natural environments and transition risks arising

from the implementation process of net zero.

Research on the impact of net zero was mostly conducted
by the central banks, analyzing the economic impact
generated in the implementation process of net zero on

financial stability.

This study constructed a climate stress test model in the
ocean and fisheries sector utilizing a suite of models based

on the BOK Climate Stress Test.

This study differentiates itself from preceding studies as the
first research to apply a climate stress test to the ocean and
fisheries sector and comprehensively analyze the impact of
net zero on the ocean and fisheries industry by reflecting

industrial characteristics.
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Category

Analysis
target

Analysis
method

{(Summary table 1) Differentiations of this study

Preceding studies

* Physical
risks

* Transition
risks

* Physical
risks

* Transition
risks

* Specific sectors
such as fisheries,
ports and shipping

* Macroscopic
financial stability

* Econometric
models

* Climate stress test

Source: Prepared by the authors

3. Result

1) Summary

This study

* Covering the overall ocean and
fisheries sector

* Impact analysis per sector by
fragmenting the ocean and
fisheries sector

* Constructing a climate stress
test specializes in the ocean and
fisheries sector

(1) Analysis of the present status of policies

= Major countries including South Korea suggested improving

the energy efficiency, expanding the ratio of renewable

energy and commercializing CCS technology as main

instruments for transitioning into net zero.

- The EU plans to actively utilize the Carbon Pricing scheme.

= South Korea's net zero policy in the ocean and fisheries

sector bears the features of public investment and financial

support.

- (Fishery) Providing eco-friendly energy-saving equipment and

developing low-carbon technology for fishing vessels etc.
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- (Shipping) Securing eco-friendly highly efficient ships and
accelerating the distribution of eco-friendly ships

- (Manufacturing) Offering incentives for utilizing low-carbon

technology and subsidizing the use of eco-friendly equipment

(2) In—depth study on the characteristics of climate-related risks

= The transmission channels of climate change can be divided
into two; transition risks resulting from the cause of climate
change (CO. emissions) and physical risks arising from the

result of climate change (change in the natural environment).

{(Summary picture 3) Climate-related risks depending on the cause and result
of climate change

T
4

Gradual
Environmental
change

Climate Change —_

reduction

Radical
abnormal
weather

Transition risks
« Risks that may arise in the
process of transitioning to a
low-carbon economy

/( Physical risks

|+ Risks caused by increasing
abnormal weather conditions
and long-term change in
natural environment

Source: Prepared by the authors
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A. Physical risks

Physical risks refer to a risk resulting from the vulnerability
that climate change such as typhoons and rising sea level

may cause to human and nature.

(Ports) Vulnerable to acute risks, ports may cause severe supply
chain disruptions if port facilities are damaged by natural

disasters.

(Fishery) The fishery sector is subject to gradual environmental
changes. Therefore, changes in the marine environment may
cause changes in the type of fish caught in sea areas surrounding

Korea, the catch and the location of fishing grounds.

B. Transition risks

XXXii

Being a climate-related risk deeply related to net zero,
transition risks can be classified into three categories; policy

risks, technology risks as well as market and reputation risks.

(Policy risks) Referring to risks potentially caused by policy
changes for achieving net zero, policy risks can be classified
into market-based policy and non-market-based policy
depending on whether a market pricing mechanism is utilized

or not.

% While a representative market-based policy is the Carbon
Pricing scheme, non-market-based policy may include

direct investment as well as investment in the public sector.

(Technology risks) Changing an economic paradigm arising from
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the process of achieving net zero can have a positive impact
to technological development and innovation, ultimately leading
to increasing corporate productivity

% FEnergy conversion and commercialization of CCUS technology

- (Market and reputation risks) With heightened importance of net
zero, market demand can be shifted towards eco-friendly goods

and services.

% RE100, ESG management etc.

C. Risks and opportunities per transition risk
= Transition risks can be posed as both a risk and an opportunity.

= (Policy risks) Although a carbon pricing scheme has an
advantage of inducing a sustainable and flexible reduction
of GHGs through price signals, increasing costs resulting

from carbon prices may lead to inflation.

= (Technology risks) While the development and commercialization
of low-carbon technologies may reduce an inflationary
pressure caused by policy risks, it might incur stranded assets

in the process of converting technologies.

- (Shipping) If the fuel flexibility is not achieved due to the long

durability of a ship, it would incur stranded assets.

= (Market and reputation risks) Whereas the increase of
corporate values resulting from changed preferences of
consumers may pose an opportunity, the lack of manpower

and cost burden can become potential risk factors.
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{Summary picture 4) Risks and opportunities per transition risk

Policy risks - (Risk) inflation, shrinking \
7 . investment, economic recession "
* Risks caused by Change resulting from rising costs
- ’ o +  (Opportunity) Inducing a
of the government s sustainable and flexible GHG

climate policies “\_ reduction through price signal

Technology risks

(Risk) Conversion cost, low
level of technological completion,

4 ¥ H incurring stranded assets
d\_ '/p : DeveIOplng alow *  (Opportunity) Suppressing
o carbon technology to inflation, discovering a new
achieve net zero industry for growth
Market and reputation risks s (RisK) Cost burdon. lock of
‘ B manpower
N 2 » Change in consumer o—— * (Opportunity) Rising
il awareness of eco—friendly corporate value, increasing
companies and products consumer preference

Source: Prepared by the authors

D. Impact of climate-related risks on the real sector and the financial

sector

= The impact to the real sector resulting from physical risks
includes supply chain disruptions caused by facility and asset
damages due to acute risks such as natural disasters and
declining productivity of agricultural, livestock and fishery

products resulting from the gradual increase of temperature.

= The major transmission channels of transition risks are
increasing costs that take place in the process of transitioning

to a low-carbon economy.
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{Summary picture 5) Impact of climate-related risks on the real sector and the

financial sector

Interaction between
the real sector and the financial sector

v

«  Asset damages resulting from
i 1 abnormal weather
PhyS|ca| rISks *  Supply chain disruptions

Acute changes: natural »  Decreasing productivity of —
disasters(typhoons, agricultural, livestock and Credit risks
flooding etc.). fishery products * Increase of credit risks

. 0 due to declining profits
Chronic changes: +  (Fishery) change in the type of Decreasing valﬁepof
temperature change, sea fish, the catch and fishing i B
level rise etc. grounds

(Ports) Global supply chain
disruptions, rising logistics cost

Increasing cost for emitting
GHGs

Transition risks *  Incurring stranded assets
* Rising cost for responding
Policy and regulations climate change

Technological development
Consumer preference

& Interaction between

climate and the real sector

(Shipping) incurring stranded
assets

Source: Prepared by the authors

= Korea's climate-related risks were assessed to show low

exposure to physical risks, while representing high exposure

to transition risks.

- Such assessment results are attributable to Korea's

manufacturing-oriented economic structure and late response

to climate change.

(3) Seeking the applicability to the ocean and fisheries sector

A. Methodological considerations

= It is difficult to apply traditional econometric models due
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to the uncertainty, endogeneity, and nonlinearity of climate

change.

- Among climate-related risks, transition risks occur as the result
of complex interactions between policy decisions, industrial
responses, technology innovation and consumer responses, etc.

- Climate change that will occur in the future would be an
unprecedented phenomenon in which the scale or speed of
damage are unpredictable, resulting in the lack of past

experiences in analyzing its impact.

= As an alternative to such climate-related risk model design,
central banks and supervisory authorities of individual
countries are utilizing a climate stress test.

- (Purpose of analysis) The purpose is to apply various scenarios

to assess the impact of climate and policy changes and enhance

the capability of responding to climate change.

- (Period of analysis) Over the next 3 to 7 decades when net zero

will be achieved

(Method of analysis) Scenario analysis using a virtual scenario

B. How to build a climate stress test model in oceans and fisheries

= The analysis procedure of the climate stress test consists of:
i) setting analysis targets; ii) organizing a scenario; iii)
designing an analysis model; and 4) impact assessment.

- (Setting analysis targets) The targets of the climate-related risk

analysis were determined, depending on the purpose of study,
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and the exposure level of analysis targets to climate-related risks

was identified, to determine the scope of analysis.

(Organizing a scenario) A climate scenario where probabilities

and feasibilities were guaranteed was applied.

(Designing an analysis model) The major assumptions of the
methodology, data, and model were selected in consideration

of the level of exposure to climate-related risks.

(Impact assessment) It was to play a role in creating a social
consensus for climate-related risks and facilitating research and
discussions in detailed areas by sharing the analysis results with

stakeholders and academia

{Summary picture 6) The analysis process of a climate stress test

Setting analysis
targets

0 2 Organizing O 3 E::m;“g O 4 Assessing

i the impact

ening the targets + Constructing a scenario + Selecting a model + Opening the result to

of the climate risk ::Z' r’e”:e;t':h"“’p"se of S“i‘;b'_e ';” imgaclt the public for mitigating
: ; analysis subject .
analysis following + Climate risks for the . Soeihin Vana"vsis climate risks and
the purpose of analysis (physical risks pectying anays strengthening climate
g targets such as industry, response capability
research transiton rsks) macro economy etc.

Analysis Scenarios Model
scope . X design
*  Real sector Climate policy * Methodol

» \ logy -
* Financial sector * Socioeconomic + Major assumptions Communication
\ , _ structures \* Analysis data methods
) *  Social discussion
*  Preparing
¢ support policies
" Highlighting the
¥ Setting the duration ¥ Diversifying scenarios (¥ Approaching methods risk posed by
of analysis climate risks
Analysis difficulty  The scope of Approaching
Uncertainty Jevel | rosults ! methods
Communication Analysis
\\ dificulty lovel + Bottom-Up e iy lovel | 090
) > Result |IMII
fewer more Top-down

specification {

Short-term Loni-term scenarios SCenarios

Source: Written by authors based on NGFS Climate Scenarios Database, p. 8, Figure 1, NGFS

(2021)
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= How to build a climate stress test for the ocean and fisheries
sector was determined in accordance with the analysis

procedure.

{Summary picture 7) How to build a climate stress test for the ocean and
fisheries sector

Selecting Organizing a Designing an Impact
analysis targets A | scenario ‘ analysis model assessment
+ (Analysis targets) the + NGFS Climate + (Data) Statistics of GHG + Collecting the
. ) emissions, Input-Output L
ocean and fisheries sector Scenario ) opinions of experts
table, Corporate financial ;
+ (Scope) The real economy data + Presentation of

and the financial sector

. Dot 202002080 + (Methodology) A suite of papers and articles

models
«  (Risk) transition risks

Source: Prepared by the authors

- (Target of analysis) The economic impact of net zero policies
for the ocean and fisheries sector was analyzed to identify areas
vulnerable  to  climate-related risks and  prepare

countermeasures for climate policies.
- (Scenario) The NGFS Net Zero scenario for Korea was applied.

- (Analysis model) Impact on the real economy and financial

sectors was analyzed through a suite of models.

- (Impact assessment) The completeness of the model was

improved by collecting feedback on the research results.

(4) Building a climate stress test for the ocean and fisheries sector

A. Data collection and processing
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= The model data of the ocean climate stress test consist of
data from greenhouse gas, real economy and financial

Sectors.

{Summary picture 8) The process of building a climate stress test for the ocean
and fisheries sector

Data composition in the
greenhouse gas area STEP

+ Selecting 4 sectors in ocean and 01 -
fisheries

* Emission per sector (irect inirect) Connecting with basis sectors of ocean and fisheries

Connecting the GHG emissions in the ocean
and fisheries sector and the basic sector of the
input-output table

Data composition in the real
P STEP Input-output table

economy
* Value added 02
* Total output . . . .
Connecting with the real economy and the financial sector

Connecting the basic ocean and fisheries sector
of the input-output table and the Korean
Data composition in the Standard Industrial Classification (Special
financial sector classification of the ocean and fisheries industry)

STEP
* Netincome, total asset, ROA, 03 - * Corporate financial data
debt ratio, current ratio

Data construction for a climate
stress test in the ocean and
fisheries sector

Source: Prepared by the authors

- (Greenhouse gas sector) The targets of the analysis were selected
to 4 sectors (fishery, seafood processing, shipbuilding and

shipping industries) by reviewing the GHG emission statistics.

- (Real economy sector) The input-output table was used to

compose the data of the real economy sector in 4 areas.

- (Financial sector) The corporate financial data of each area in

the ocean and fisheries sector were mapped with the KSIC.
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B. Building a climate stress test for the ocean and fisheries sector

= The analysis procedure of the climate stress test in oceans
and fisheries consists of: i) the application of climate
scenarios; ii) analysis on the real economy sector; and iii)

analysis on the financial sector.

{Summary picture 9) The structure of a climate stress test model for the ocean
and fisheries sector

f Analysis of the real sector
Carbon price ‘ . - 3
The ocean and @ . icreasing emission costs per

ﬁSheries sector sector (decreasing added value)

@ 5
i .+ Variation compared to BAU
. . ; e Emission |
+ Fishery L : : rights J -
\ . 3 .

Direct
emission

+ Seafood 3
processing Indirect j
« Shipbuiding ] v [
| (]

+ Shipping
Energy mix i + Changing the default probabilty
y H resulting from reduced operating
1 profits

»  Afinancial default probability model
*  Variation compared to BAU

Source: Prepared by the authors

- (Application of climate scenarios) Three net zero scenarios of
the NGFS were applied.

{Summary table 2) Characteristics of NGFS climate scenarios

. . . Carbon price e .Of CCS ratio
Scenario Major assumptions (10,000 won/t) fossil %)
: fuels (%) "
* Net zero policies will not be

implemented for a decade till
tDeIade 2030 and from 2030, intensive 113 24 121.9
ransition - hy .

climate change policies will be

implemented
Sporadic | ® Policies sporadically (Overall)211.2 1.3 204.8

x1



EXECUTIVE SUMMARY

: . . Carbon price Ay .Of CCS ratio
Scenario Major assumptions (10,000 won/4) fossil %)
’ fuels (%) °
introduced per sector may
result in high costs. (Industry)136.7
net zero | e Stringent climate policies are
enforced to transportation and (Transport)410.2
buildings
* The international community
Net zero is transitioning to net zero
by 2050 | through stringent climate 83 18 127.9
policies and innovation

Note: Carbon prices, the ratio of fossil fuels and the ratio of CCS are based on the year 2050
under scenarios
Source: Prepared by the authors based on NGFS Scenario Explorer (Search date: 2022. 6.9)

- (Analysis on the real economy sector) Based on the climate stress
test of the Bank of Korea, the transmission channels of climate
change policies were set as the strengthening of government’s
GHG reduction policy, low-carbon technology development and

energy mix for analysis.

{Summary picture 10) The process of impact analysis of the climate stress test
for oceans and fisheries on the real economy

- Setting reduction target
- Energy mix

Impact to the real economy

« The difference e
between added-value Emission allocation
under BAU scenarios tsxGHG prices

and emission cost per i T
each scenario - Permitted emission
+ CCS technology distribution

- Setting the emission price
per GHG per industry

Source: Prepared by the authors
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- (Analysis on the financial sector) Changes in default probability
were estimated by using the financial default probability model
(Zmijewski, 1984), to determine the impact of decreases in
companies current net incomes due to increased emission

costs.

{Summary picture 11) The process of impact analysis of the climate stress test
for oceans and fisheries on the financial economy

(Change in default @ mmpact assessment @

BAU default probabilit - " . s
P y probability depending on | on the financial sector
+  Estimating the default .
probability of an individual ::;y;?sg;:eﬁ:‘:igla‘licwr net zero +  Change of an average default
company based on the + Change in added-value +  Estimating the change in probability per sector (%p)
financial statement of an resulting from net zero default probability following
ocean and fisheries company ~» Change of current net ROA change
(ROA, current ration, DTA) income of a company + Change in default probability
+  Afinancial default probability ~ Change of ROA per sector and per scenario
model Zmijewski (1984) compared to BAU

Source: Prepared by the authors

= Emission costs to be borne by economic agents due to net
zero were calculated by reflecting GHG emission prices for
each scenario in excess emissions where the emission limit

is deducted from emissions.

- The impacts on the real economy and the financial sector were
suggested to the change compared to BAU (average of 2016~
2019)
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EXECUTIVE SUMMARY

{(Summary picture 12) Analysis method of a climate stress test for the ocean
and fisheries sector

= Emissions
= Emission limit

Emission costs incurred
due to Net Zero

BAU 2025 2030 2035 2040 2045 2050

Real economy Financial sector

+ Incurring emission costs — increasing + Decreasing added-value — reducing

production cost — reducing added-value current net income of a company —
+ Variation of added-value compared to change in default probability
BAU (%) + Variation of default probability compared
to BAU (%p)
2025 2030 2035 2040 2045 2050 2025 2030 2035 2040 2045 2050
e &6 o o o o e o o o o o
BAU BAU BAU BAU

Source: Prepared by the authors

2) Result

(1) Characteristics of GHG emissions in the ocean and fisheries
sector

= It was found that GHG emissions in the ocean and fisheries
sector accounted for an average of about 1.0% of the total

emissions in Korea.
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= The fishery and shipping industries showed higher emissions
per GDP than emissions per national GDP due to their
dependence on ships. The shipbuilding and seafood
processing industries had emissions per GDP similar with

emissions per national GDP.

{Summary picture 13) Trends of per GDP emissions by the ocean and fisheries

sector
Unit: ton/billion KRW
1800
i Shipping Shipping
Fishery
] Fi
1500 TSAery —
<gShipping gShlpplng ﬂ]
Fishery hesitony
1200
900
600
374
gafood processing
Seafood processing Shipbuilding
Seafood processjng
0 |
2016 2017 2018 2019

Note: Red dashed line represents emissions per GDP
Source: Prepared by the authors

(2) Impact on the real economy sector

= It was found that transition to net zero would have a negative
impact on the real economy of the ocean and fisheries sector

in the long term.
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EXECUTIVE SUMMARY

- By the year 2050 when net zero is expected to be achieved, it
was confirmed that the decrease of value added in ‘Net Zero
2050" would be -5.1%, which would require lower economic
costs than other two scenarios (Delayed transition -7.1%,

Divergent net zero -7.2%).

= The results of each scenario suggested that active and
orderly transition to net zero would provide clearer
economic benefits than delayed and disorderly transition in
the mid and long term, though it could cause economic

burdens in the short term.

{(Summary picture 14) The impact on the real sector of the ocean and fisheries
industry by net zero scenario

Unit: %
51
|
|
|
|
i A
|
|
|
|
-5 :
|
|
|
|
|
-10' |
|
|
|
|
.15 |
T T T T T T T
2020 2025 2030 2035 2040 2045 2050

—&— Delayed transition —0O— Net Zero 2050 -0~ Divergent Net Zero

Source: Prepared by the authors
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= As ships are significant means of production in shipping and
fisheries industries, this study found that an increase in
production costs and a decrease in value added triggered by
GHG reduction efforts for transition to the low-carbon

economy would happen in those industries.

(3) Impact on the financial sector

= It was found that a decrease in net profit due to increased
emission costs from transition to the low-carbon economy
had a negative impact on the default probability of

companies.

{Summary table 3) The impact on the financial sector of the ocean and fisheries
industry per net zero scenario

Unit: %p
Scenario 2025 @ 2030 @ 2035 | 2040 @ 2045 @ 2050
Delayed transition 0.0 0.0 0.3 0.5 0.7 0.8
Divergent Net Zero 0.7 1.0 1.1 0.9 1.0 0.9
Net Zero 2050 0.2 0.3 0.5 0.4 0.5 0.5

Note: Change of default probability compared to BAU
Source: Prepared by the authors

- Impact on each area in the financial sector showed similar

results to that on the real economy sector.

= It was found that large-scale investments would be required
for achieving net zero, while transition to the low-carbon
economy would pose risks to corporate credit. If applying

the traditional credit risk assessment criteria, ocean and
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EXECUTIVE SUMMARY

fisheries companies would face difficulties in financing.

= It was suggested that it would be important to secure
financial resources for supporting green projects in order to
raise corporate finance for GHG reduction and to actively
utilize green finance which provides benefits for companies
making eco-friendly investments such as GHG emission
reduction efforts, including providing preferential interest

rates and guarantees.

4. Future tasks

= As for plans to advance the model, this study suggested the
building of the GHG emission statistics in the ocean and
fisheries sector, a physical risk modelling plan, the
designation of a specialized operating organization and the

establishment of the cooperation system.

- (Building of statistics) It is recommended to conduct research
on the actual situations of GHG emissions and secure the results
of carbon reduction, by building the GHG emission statistics

specific to the ocean and fisheries sector.

- (Modelling) It is recommended to model the benefits from net
zero through the modelling of physical risks other than
transition risks, and to build climate-related risk analysis models
for each area which reflect the characteristics of the ocean and

fisheries sector with the different level of exposure to
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climate-related risks.

(Establishment of the specialized operating organization and
cooperation system) Since analysis on the impact of net zero
requires the combined knowledge from various fields like
industry, economics, earth science, etc., it is recommended that
the result of the climate stress test be validated by designating
a specialized operating organization and establishing the

industry-university-institute-government cooperation system.
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A5 F7HjA & HilE & A2E metHgih

Rl

e e

R

gd=71o] gk 719549 ¥Fe A3 A7E= Gallic & Vermandel
(2020)°] e}, & A= DSGE(Dynamic Stochastic General Equilibrium,
SEHEE YN E) P 7 SVAR(Structural VectorAutoregressive, -3
FHEAI]A) L= &E&olo] 7|55 0] wEHE AAf vA=

(o]
BHT B4 2, 7| ¥5AL R 5 ] 2gHel
1

Graff Zivin & Neidell(2014) 7] #37t 719] 5AZE, o7H
& % 17l vAE FFE EASHAT. & dF= v U 7Y HlolHE
-goto] 7|23} A)ZE o 7H A S B0 B4 Fat, 7]20]
AR 29 oliFo g F71E o 7|30 kgo] Wol Hi= AJ9] FAA=
TEAE Eole AR Ueyth B3 Axts SEAITE Yo &7
8910] of7} =80f| "= FTFS o= BAst. A A3t 7]
20] A5 o, 7Rl ofe] JAEES AU HAGFLE HEsh= A

&
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g, B4 Blagel o 359 F4 Ul 3414 SEane 24
ek ol #5337
F(CGE: Computable General
Equilibrium) 2%-& -85} 5—’,1 i oH o3t AA|A TEaTE BA
shoiek. B4 A3k 249 259 P4 G2t 23, Fause A

o

\l

HUA

AR Za7F =7 vAe dFgol A7IAYS I & AsiTh g
TE g4o2 3 Jonkman et al.(2008)2 & ToE ofotal AAH
Toie] HAE £017] YA AR A Gl Higt ARdA 27 28

EE% gA3LE YAl IASH BHo| Qi E5] AL A
AZ gAF0 w&Eo] ey, T ALE 7|THIT ofd L 7o
A= S EA43% AF(Allison et al., 2009), AR 9 Ao

i3t A(Brander, 2010; Ha, 2022), 219% 54 & QlF EX]of ulx]
= 92 B4 A4L(CDCC, 2011) S°] Ut} Allison et al.(2009)2
AT 2dstE A 7|35 of g n|A= T F7F BAY FHoF
3 1] AAEAE EAGIGiT. § Ate 1327 A7 g R 7%

Hslo]| T o] IF w4 Al ARTINEEAS AASkIT 4 2
71 HAYeitty wdd U2 FE HAI=(least developed
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countries)2.2 =719] Ao] Tl F £AREO] it &Lt 27% AL
P 22 A AA 13%S AAo AT ARl 7| EHsto] o2 YR

o fAq SHo] HET A, U9 B 4412 )RR 3 AAHoR

dgto] fd Uets9] AAA Hed2 SHEL FAY ZHEE AT
Aolgty FA8FAtt. Brander(2010)= 7|3H3l7F fARME] w]X]&
FFES tlolg 2 AH £4& &9l 2A5tAH IA 7] HE} HolHE
ggoto] g -5 ZFSE AL 01F9] A 7I7HE BA|, A =&
H] o o]& 7ol w2 AILATL U2 W X&7Fsst

Lag) B3O & HEHY sjeH 2% HaPF £4F AR, BxE off A4t
ol mAl= YFE EA6HT. =4 dah A7|H0 R sieH 2= 5
AR BAREFE 29 ATTAIE AYe A Rl o Ao, A&7t
S AEES 91t ol % AlRkE AESITE CDCC(2011)= 7Holof
U] s 2 o, siokE e AFA, AFAY A% AdHEol el 7]
SHS AU BAS AABIEH. & A7 2050874 7| S Het
A&d 75 ARI01A 11,5008 014 3,4005F @29 &4lo] HAgS Aog
F5I3H. ol Hof9] 7|5Hs}t AT oE WIEE /Y 9 5,
a5 I 733 5% 22 AgE AASHT 71$Hs AUy E F9
¥ ALY FE Y, BF, T [ E43 Cheung et al.(2009)
71FRStE Qs i 227 A5 A Lk A9 AE vl
& 9T 1A Ao EASIT 5] 53 EREE S04 A=
& 9 o] FEHA AolH o]zt ¥ YEA weh 1159 e
A oty 4+ Aokl AGsHAT
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B 1-2) 228 AT B L M7

o F2 o7 EE 2 23

o
* Dell, Jones, & Olken(2012) EEETOEL =7t ASSE0 M2 7|34
* Acvevedo et al.(2020) . :?JE\EOEl;; Sto| HIMHA Fat

ZH| | * Gallic & Vermandel(2020) . 3\7; E; o SANS MMEF ZtA

22« Graff Zivin & Neidell(2014) SGE E; o SN U Z2AZE A
“ 5715 242(2014) cemeep | Ees
¢ Jonkman et al.(2008) < o 7|ZH5to| AT M Ht

* Allison et al.(2009)
* Brander(2010)

o X|E7|EHA

° A2i|EA o 2AMO] MARRE 24
24t |+ Ha(2022) H' |y svoriE —a
» CDCC(2011) "ARDL 28 | oA
° AL2|2 A
* Cheung et al.(2009)
- * Becker et al.(2018) e Fotd Tt - s
]  XEIHHO Chat 2ot
* Ng et al.(2013) © Al FEURHOHON EAet #1243

INE=RPAIN RS S|

2) 0|23 M Ak

t‘ = H

23}o]7] wzo v‘i‘—@. off gtA7} O]‘jr ]‘3— % A2 SaFHY A7
4 9. 3 olgelaa9 BHS oFA St Aoz AU ol
A5 W APATE 2AVIA HIES E017] g SRl A 3
A4 gerg BAact

tHEZQ] o] AFQl BrATFAA L (carbon pricing)= FE7F A
FA9 AZIA HiEo]| 7HAS st 2A7EA HiES A1, U
o7} sheelaol dat AUta A4g B ks 714 AEE S
733} S A7 Aot BraTi AR Eelo] SA7ks WaRe
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Zo|= ¢ autFo] A2 Martin et al.(2014)°] Ut & A++=
100% ©aAlE&S X—i%‘?:}t AzAA Lt 20%E A-&H+= 7|d= Hlwst
ok B4 23 g7 A AN FAaA7le J 837t e 25t
At} Calel & Dechezlepretre(2016)+= EUS] 2474 wiEHAA
(ETS: Emissions Trading System)7} A&t4 7|& ARAS 2AAItE

e

S = & Ath=E 8T QU Metcalf & Stock(2020) ©
Azo] HAYA o] oJgfo] A=A o7 ZA=AE 8H9| ©

A yos fddFey, 3459718 3 SVAR
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30,
%
T

FAAE Bl B 57 U2 AA A, Aol AR S
VFE £ & U= 9l A= Ut} Metcalf(2019)=
o|FXHLH(DD: Difference-in-Difference)s &8st I} 7yt
B A AFH|olFE EH/\}OE EIAA 9] JoRS BASIYTH AR = ZE

1

o] BtAA 9 AR + BAA7F GDPOl 3838 TS € 5+ U=
2 93 Bernard, Kichian, & Islam(2018)3} Yamazaki(2017)= B
e A Aol BAN J3FE BA5HAT. Bernard, Kichian, &

Islam(2018)2 VARE &L &-85}a] EtAA7} GDPO|| o}d g3k A
xole AL HwioH, gaAet 18 7ke] IAE £43 Yamazaki
(2017)= ©2A19] =90l 1go] FAHAQ] JFS F= A HoWe

TERAARAO| A A R4 0 29] A} o]Fo] 11§ F7HY] 8 HelojZ

l..
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= ©aA ]jo] AVIA wWiET Haole
BAA] kS & 4 9128 AAJEl 9tk Goulder

Hafstead(2018)= Th& AIA19] 8Pt 91& B9, @Al GDPY
HAHA JFS & Aol FF5HH 2™, Goulder et al.(2019)9] AT=
B2t 23S e

3, s A AP AT shdol FASHAHIMO: International
Maritime Organization)® IFHA L EU9 SAFAZAYAYUS
(CBAM: Carbon Border Adjustment Mechanism) & °]¥@gA 30 =
E50] &= AFSHH B &% Fa2 W7 584 18T
o, §4FE 940 7MY offE FEolgt & o SIth1® Metzger &
Schinas(2019)= IMO%] 2050E7tA|9] 2A7IA BH &3S EYZE

¢

1o

S2FY g4de A skl =4 Ve FAAE ek Xﬂ*] }Oﬂ‘l}
Wan et al.(2018)2 AlEte] £AVIA Hi&Hg Wil Bt

2% olstE fA5h] Y%t Weto g V& M 29 A Eﬂﬁoi ]\]Xc}
7]4to] sjAMo| Eutelojof FHS 7RI LATIA HSAAHA

& 74 BEXE SEA7IUA 7199 ol HE Eg W& 5 9o,
Uotr} o]#gt FHo] &4 AlPS 3] FAH o] QS AFs
%At Lee & Nam(2017)2 -&jute} s249] =4 5l&(green shipping)
IS Aol =4 20 S AuET, £ A7E 5o RAAL e
719, gk, Ao FH QA THNA =4 5
stgiet. TAAY hgPROR She-
Z6 514 = H] A7r , A /\]-I:H
‘S [e)

v =
ING 9= A9 gt 52= =4 df
18) Metcalf & Stock(2020), p. b.
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o
A= BL7HAA 7t 2V HiETE S0laL, Aga 7]

.—6‘:]:

T= & JiEo] &
Toleks Aol g2 SARE AT HolAe Aol ufet AAA o
ol diejA= Ate Z23E Hol=t, ol ®AVMHEA LS 53 ZF9

59 Bl ME AOE MYl

&

=4 =Q o7 HiH 2 =Q Z1}
CHAL T8O === TOoE
o EIAIIANEE 2ATIA
* Martin et al.(2014) Za¥ X0 2RE0|
* Calel & Dechezlepretre(2016) &

ol o 1o rm o og rMrre of &£ rm
]6

=2

| Tf2 EIAT AR
o2 ROl
F7iLt 3RO

e WE3HEM
" * Metcalf & Watson(2020) . DHDESHL'
|7_f7—1 * Metcalf(2019) . 2AEG|Y
R | ° Bernard et al.(2018) VAR
* Yamazaki(2017) . CGE .
* Goulder & Hafstead(2018)

° Goulder et al.(2019)

oX
_>'._

n

B> oo o

© 2T

* Metzger & Schinas(2019) o NS A B TS o3t K
sSHS ¢ =4 oz = er
a2 | » Wan et al.(2018) * Fuzzy Real shxje] 7|EOD_E%%E§

* Lee & Nam(2017) Option

Valuation
INEEHPSIN RSS!

) 71% AEYA HAE M AR

AR 0] o]9o] Urjet Aio] Wad Ao oEw, olgs}
CEREEPCRER DPCERIDE %Eﬁ Aol et 245 50
o 9 PEI|TE 715 9] gt gHE 2
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F7F A9 FAECIE)E v 7|F A9 ALl FAY FFE
AuETE, 225 olFIANA TAYE & Sl AAH T2
2050958 210097H4] B717te] #4717k g e & stofof qitt.
ZhA] 71 H3te] w2 B R Qs ABA AgAEA 13 A
&0l A7E .19

Battiston, Dafermos, & Monasterolo(2021)= 7|32|A39} 82t
Aol dist £4 w9 AoA 7|5 elAal] 9 EHoR ESHAA,

HAEA, WA R8st 9], B34S 7|1Hste] 7 & B4
oF &1 EFHUACR Q¢ 7|FHAd #A9] CGE, DSGE 53 #2
52 AFAALG S Hgo] ojFrta sttt AAb= 7| THs}t IF
S 24T vt FE3 dlojert AR Aokths A3 w@asY ot
Aol A Uehts A @42 71395 F, A A, 71& g4, &Y
2 Hhg 5ol B 9d WdEE ATtold, o#dt A2 v
B4 % FB(multi equilibria)d] FeHE Uetdth= A% AEHA A

4
SAARY 48] o2 olfz ABatdr

A 0] AFS] A Bl-E, AgtaZA]| ofgol At A A4 5 7]t
BAA Ak Bl St i BP e s SFH7IRY(IAM: Integrated
Assessment Model)o] ith. Wang et al.(2017)°] W21, IAME 7]%&
o AA ANAEE AR B TSt 8ol A4 9 A #e9]
w2t Yoyt vttt & B2 FASARG A SAF A B A, 7
FHgt 4], 7] SHIE QIgh AT F A=Y 848 ST
o]} 20) [AMO] ti#A9] 2O &= Nordhaus(1993)2] DICE(Dynamic
Integrated Climate-Economy) 283} DICE 2&& AlE35HA]7] Nordhaus
& Yang(1996)2] RICE(Regional Integrated Climate-Economy model)

|20
of,
ol

19) Battiston, Dafermos, & Monasterolo(2021), pp. 2-3.
20) Q1A -817]1(2021), p. 160.
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1y 5ol glor, 1 Qo= Hope, Anderson, & Wenman(1993)2]
PAGE(Policy Analysis of the Greenhouse Effect) 2% &©°] St} 7
€7-412H2009)= PAGEE B+ &3l S-euhet Aol H= AR AAH
AU 5 Aokl A, siek 59 BAIY YF= Ao, oY
&457(2017)= RICERFIM fuets SHdE Aoz 4dsial,
=AA SIS wiEF 447 $2uEt GDPo PRl %

th. Pindyck(2013)= IAMo] 7] $®s}t #A 891E TEsto] BEg 14
SEAIRE AAZBA O] Hiet 127t REsta R o] 53 40 ofF=0]
wEThal AJAeE vE i

oY AEAA ATBARG S 7|FLT BA AYGsHA ¢,
IAM2 Alehd A7 240 A7 Ao &
2 98] Tt ¥F(a suite of models)S E3f 7]

< IS 713 AEHA HAEE 7]

?«Eléﬂg B4, HIARA 59 E4S 1Hste] vt A% 7HY
]F41 Mg AUl E sk, 7 Ay FAY] dde Aule
olt}, watx HA 7hs FhEo] /M =2 AlES o&st=e AE
ARG I= 22 715 AEHA HAEE IRt A0S vig
Fsat Aol et tho] o3 ae AMET, 7|3 AFS
202 git}21) TCFD(2017b) € NGFS(2020)& 71594
cLe] SIRYE YEIDN 713 AEAL HAE £4E AT S U
o

[l

N
oo 4
1T X, oL
ol
v oY S

dit K
¥
i
z,
O
]
w
~
(]
[\)
<
2,
5=
ru
=
o
i)
I
%
)
>}m
roh
[\)
W
=L

21) Allen et al.(2020), p. 3.
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0 AA 9] A5AES HARGtoof ol=t], & YA A= F F2
9] 4o AEE EAYA Hdoks BYo| FEoitta E 4= Stk wet
A NGFS(2020)= @Y RHE frgS A4 A ARgshes A
dAot St 7] AEHA HAES WHEC R AMEEE tEE HL
2 7 B39 EAYYS %—%“8}04 715243 JFE EAsE A,
& Eoi, 71%Hstof of A AU 1AMY] ATHE E-85}H,

Jof gh= Al &atd } ] gk #A42 Aol e BB &
Yot Woltt Y A H27H(2021)2 IAMES 83t
NGFS 71%& AU E vigoZ H|R4A AFA H(non-parametric

financial ratio) X8 52 &-83}0] LUz} o|gg] AT E EA35} v} 9t}

29 A H23(2021)E 715t 3ol WSt
Ha37 ey BA 2 F8ALEC vAls 9% 240
NGFSQ2021)7F fEjute dide= 24get A s
2050 HATH AU S A5t ZAsH=H, % AME]R H
2021958 2A7kA A5G Algeits 2
i%% Alupe|egto] 205087 ©4F LS AJsk

= 1.5CE ARtttz Afol7F STt ARl -2uet %@‘7} —E—E %lr

P 9 MEAARA] 52E 19 o LA 3EA 9 )
£9Ho] Seltket ARl FEALH WAL GRS BT BA
o HlXE AoE ek

FHEA2Y(EIB: European Investment Bank)< EU9] 7|&23)0
24 715 29 WY =Y, FESY2 2 Alogoskoufis et al.
(20212 71% REHY] A dAR 7|$ AEHA HAES $351%1th.22)
5 A= O NGFSQ| AU Q& vHge 2 3F% 30d 7t o iE = 7| 5wt
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9 AXNBA oA HelE x3lol= AlUE] 2 (climate-specific scenario)&
sk, @ A AlA Rt A 7199 71F " ZHE— THPYEE 239
& 2 B 920 W (mapping)ste], @ %=d 71% Ed(climate
specific model)& &3 7|&8AT 2919 IF Z=E(transmission
channel)& #olol= Ao & _—[L;\qgoﬁ;}_ 4 A, olgYade Vg 2
YA BT B FFE F+= AR YEoy, Alug e 5 dA
UL AZAQ] 7]} FH 9 /\]6”0] FZAR dFo] 7HF A2 A &
)

g 4 Slgith

o|9} Z2 Arts mgA FUA2Y9 Allen et al.(2020)7 FLotct.
Allen et al.(2020)2 7|3H3} FA7} o|FPHATT}F ZFA A 4 8§
o uX+=

A-gsto] £4 279 4 7k 9 e &
Hepaal shdedl, Aol meth A AuE| g 287 AE Sl

UEHE 54239 Vermeulen et al.(2018)2 A AU 2.E A&

22) 715 BEMO[R 7| S 115 U K TH5 3 ZHR22| 0[0] 271K DIXK= B D251 9154 7|
$ QA SERYM DQIS0| 85t 018 UeP| 9Ist THAQI 2EUS ojujsict,
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sto] ol 29 JF= EAST. Axs ARt AT FARAE
E9 ARAA SAT 71U 34 AU & v 7] AYEeE A
Sotoletl, AR A SAL2 g Aol dofue e 7HEst
gor, 71edd 42 AU vlF Gfo] Ht AlutEl g st
ot 24 A3, AEAd sheclo]l FRAA FH0 okt Aow
Hertor, 387189 fddeE s oA 8/lE ZYsof
dhar skl

(H 1-4) 7|8 AEYA HAE &3 Q9 MHAR
2N FQ o =
St= ° UM - M2A(2021)

= * Alogoskoufis et al.(2021)

i

FQ A1}

* NEAZHZ| 0[d=S 2

3 HIH0| T LN U

o2tA e Allen et al.(2020) cJ|E AEYA | HHO| AR 52Y
L28I0] | * Grippa & Mann(2020) HAE * 012l A50H Foreh &
AMAS QSH MM C
HIE= | ¢ Vermeulen et al.(2018) = Six Flet AR o
o oL

FHLCH | Ens & Johnston(2020)
PN=HPSINES e

=)
o T
= 2ok A& A2 2021)2 AgAFA R o] o= QI 20504
? FME} GDP= 7% AU Q tiH] 2.7%~7.4% {4dh= A0 343
Ao, Allen et al.(2020)2 eAFHOZ 9l 20509 ZHA GDP7}
2. 0%~5 5% T4g Aolzta 8rgtt. Ens & Johnston(2020)2 €4%
ojgge|AFof wE H|-go] sjuktt GDP] 3.0%~20.0%°] B Aoz =
gstitt.
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1. O=

oI violE AEYS HY AW RS AKYE HAD Vs
A8 AL AP Bof TR oA AgHL, oI
20354714 WA Bope] BaBY, 205097 FAH BasYoleks
97159 A 20300714 S5 HEE 2005 ] 50525
AESe ZHS AT ol Ao, 20219 195 Jwio] ARG P
125o] %i%@% 9I%F R&D T4, FEAY, BATHA, FHoNA A8

: Aoleka ¥t

o= G2 FAoUA7|&Rore] A/NEE fs FF 10497 350

o G E Aot 7|35 AFA = (ARPA-C: Advanced Research

Projects Agency—Chmat ) Ad, 71393 I A, YA S

(= oA A%, saxy 9 A%, 4, A7|AsA 5)ol ] 4 A

ojt}y, E3t, 10t 71594l 7]%(%—/11%%

XV‘”\V\'@ Agtd g7 9 Ad A=
g8 E FAT Ago|tt.25)

S, 20219 79 vl= WFEoIA A AHAE Fastr] et 58
ot A3 9 AAH(Fair Transition and Competition Act) HoFS B9
S h2 20249 HRHE A%, 4FvE, AYE &
Zo] g2 FYEo] A FL&5to] o] A R of o]t oo uwh
AAlE ZATMAE Z0|AY Jlolie A7, AF, 7ol 485, 7]

m&"

r
lz
gl n:ﬂli

i

24) United States Department of State(2021), p. 4.
25) 0]210}t-0]7:2(2021), p. 8.
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5% 5o ZgshAt Bt B3 FAoIA LS 0 P v A
L 2030U7H SHEEE WAME) 72, 34 FHoIUA S Sof
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2024318 2Y, R0l S %’é‘ﬂﬁ CHHE CHEESS0 B
A=A 21

(22.198) FUENGEER] - i L, Y FHOUX &, 2/t STY &5 S

Xp&: 0J2I0F-0718(2021), pp. 7-10; FH8|- 2F4(2021), pp. 1-62 HIZOZ XXt XY

F Hlol& AF= 2050 ©a5Y F42 A3t 47] A2H(The Long-
Term Strategy of The United States: Pathways to Net-Zero Greenhouse
Gas Emissions by 2050)'= T#sI3th & A= HiA= 2050 ©4F
Hol BRAS BXoIHA HAFTH AU 04 ©ags, A, 55,
AL, ST A 2A7EA 5 oW F2olA 7]& F4lo] B s, o]
£ 9o A8 gdetas) HFAERE A7|3 2 A ArE9] A, oY
aH] Az, we 9 71E HghA 2ATRA viE AR, ol4ketetA g4
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" OL{F| S8 J1XIKIE, 2189 BB Y, K47153 HA
OL{X| Ab| H2 3% 59 Y2YS S0 04X oot HRUHAIZO)
Hats 27
Dt 0 7|E} Bt 24t |« IRIMEAIT ST 2080E7K] JH| I B1SS 24
HHE K2 30% A2, CHZQ! b M2 PloH R&D Al 0
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Siol B51 LD} 0| EYEIAES 59

XtZ: United States Department of State(2021), pp. 5-6; MH3|- 2HA(2021), pp. 4-55 HIES
i X-IXI— XFA1

2. 78

1) EU

T2 ATAFAZ M-S Bof A EE S FHoto] AAEES A
Aske glo BdE SHART. oo EU JPAHe)= 20199 124
Y19 (European green deal)& AAISFHA 2050W71A] B4 £uijE
F= Y0 L& dAotar LAZMA 75 B3] tigt #AA 2EHS A
Aloteith20) & EEHO= ©AFY B 2% 6t A EFR oA
S, AFEAE, AntE BdejE A3 o

3 AFALY, AEThye] Bt 2HA 2550 9§ B 2030
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=
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26) BHSEARAT(2019), pp. 1-5.
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E =3 24e A8 gaAdAE, ouA B AR Sl #R AAHLE

(B 2-3) REIE F2 U8
E FQ g
ZH | 2050E7K| EASE(Net Zero) SH MH
O] | » QBT 2ATIA HIEZC| 75% O[S XIX[oH= OfL{X| AYAtut ALS 20F EHErASE
U2 © OHX| AH|O 40%E RHK[Ste HEES JHESIY OfLX| AtS HY
° 2ATIA HIE2| 25%E AfK[oh= & 20FE O THRet O Mot o A44st

_EI_E
< grHO 2 JiM

Az SRsZEEMATE(2019), pp. 1-25 HIgO2 KX} 2y

FHIULY Exo] ¥4 &S Fooly] e EU MRS
2020¥ 32 FH7IFHeE Aljtela A9E AA 20219 69 FH715H
< SAAFT olgt HEo] 7| W3t ¥4 FHog 20219 74
2030971A] BEAEIETRS 19909 tiH] 55%2 =57 gt #AIAY o
ol mj7] 291 ‘Fit for 55(FE55) S WrEEIT}28) £ Y2ogLrlA
A, B3 733} 44, L9 v 7HA] HFo] Tl F 13709 B A

Qto] ZF}E|o] Qlr}.29) 7}7“““01]t T Eofol| Bt viEAAHA st
4SS, AS5E o] siEdAHA A4, oluAzAAH 717,
A G 2GA Y] =9 5ol 2T 3t Ex Ao PR
W74, EAolg, EAol8Rst @ A 4 /W, A A 747, o
HAagA3 7H*é°l AoH 117 7stol FoAl= S8 E SEA; A
Z 1A 7129 A3} dAdE dxgt 44 A, FF 2 S %5 =
Fo] 8 Wi&olth. A A oze ARS)7]$7|H(social climate
fund) QPO = ovA] QIEFS FASH] gt Hte] uhE Yk

N
[N
o

27) KOTRA(2020), p. 4.
28) 49Ix=-Z=742021), pp. 3-23.

u]
[

=x.
ooT
29) AAHTR(2021), p. 9.

33



(& 2-4) Fit for 559| HFQ} =Q M

RS X
=3 25l 5t bS]
Sz | HHEERAH 25 2B * Of|LAXIMIR 78
o HISHEMRNK SH : 12, SA 28, 7S« EAZHRHNAHUS
| HIEZELC RN * THAHOLAX] RI& A
R4S _ _ -
« EX|0|2, EX|0|2 ¢5t Y Y 7H  « 0|4X|ES K& N
s | S8xF U SEAL EIAHIE A 45 c K&THSE SR 7|E 0
2
°° o IR Q1mat Al | ° M5 MEIIR J|X Ofd

NESE o A3X 712715

K= AAATR(2021), p. 95 HIEHOZ XA &y

St AT ZAHAYZS(CBAM: Carbon Border Adjustment Mechanism)
At A ‘%q-ﬂh A AR, &Fulg, HE, AHE, A7) 59 F&Eo|H,
EUx BAZOZ EU-ETSY 7%0‘% A=E HA st CBAMS &gt

AA

]

Agoletar ¥ E} EU-ETSE= A8 9 o P4k, 2A7EA vjE o 4k,
FEed TS go=E 2JHIL lon AxE559] /A Ao E F&
o B Eol Al 23| FARS4 BEo] EU-ETS Zato] AA|=Qlch

25 B E 5H EF ol HAdEAM siese 247
7} gidels 2026978 BAZCR EU-ETS AAIZE AF 0] Uet.30

A F-2o] EU A 247t4 wig] oF 75%S AAoh7] o] &
& Y AR, AAelvR| o] AT B E 2 3o] N E I 2030974
FZ YA ABloA AT AR BF HFS H4 40%2 AT}

275k om ol Al A&7e ol AR At 7|0 AekE Al

e Adutd ol FolH e A&7bset dm AT B8R T8 o
S &0 205097HA] o] 80% olde ARAURE T ARSOHES
2

ATt 3)

H

30) Z2IE-A=7(2021), pp. 7-11.
31) RIS A, p. 17
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2) 8=

= AHE= 20204 11€ E6t4 S4H9 A% 9 HRoZ sMAAY
H(Green industrial revolution) & Y3 2030974 ‘F2 104

2l Al8(the ten point plan for a green industrial revolution) &

=

TR & AYS At A = AR= 20309714 509 wE

== W Alglolm BTFEAA Foto] F 1209 o9 FARe} 255t

7o & Agoltt. F2 109 Aoz O 5,

g AEl @) SEHE gEAS 6) JRIE

ATAT, © BE D A AL, 0 B AUAEE B, © CCUS
H3S,

A

B4, © AART, © S43F e Sol ZHch)

FAHCR W4T 9 M) AgastE DA A9 A L 3 2
SoIA 42 XY AYPANUAZ BT 5 Yt YA A7 A
olnf g SAEe T Belsto] 203097 & 40GWe] Lul8eke g
g ALY Wt ouA) vao] SHelq Aekads L L A%

A
Aol Jlow Agass S A § 29 449 B0 WES
Z/gste] 20309714 Agthea PAE RS Fristalk siot. ArET
ofyet 7 g FPole FAEHES ARE ARSI 2AVAE 4
79%7HA 5T Ao, dAEFZOA F 39 85009 =0 WE
T 2/gste] &9 A dA= LS AT Agelth.3d)

¢}

CCUSY #% 203097H4] 149 E9] ol4taletad 2 £858S &
gotaat v 2, A 4 &8 Ve 9% CCUS SHAHE +52
Agoltt, FAHOR = FH= A9 SeAEH TR Yol CCUS AulE
Tdsta o]F 20209 FH7EA] 2709] AH], 20309714 F 4709 AW

_

32) A=l ZEE(2020), p. 28.
33) 919 A, pp. 28-29.
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o LI | kRt TOHZX| M2 2030EMK|2 £4
o E|A AN [ OJAQ] F7| HHA E9

T U MU REMASH - 24 SO KIAJISH O1R EYUS I3 ST FA
U OISR Y - SISHE SUIE 54 718 L S35E LY LXES TR
- * 2030L7H| 1210t £0] O]ABIELA HE 52 S 943 CCUS 2
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2AE 75 U X
ROls - XFH 27 DRHE 27
MG AT - EA TS BT AYO O3 BIZHER F

olo] gt FAIZQI ARt ® J= FR= 100 SAHALS TS
St & Hol 20204 12€ ‘oY A#A 2020(energy white paper 2020)’
< W7beloint. s ®WMAjol= LA A, oUAAIAE], AE, Aoy
A] % 7tA 5 670 #oF FAWES =S leH 10d SHAE

< Bt QUrh39) WA AFH F8 JAFA Yo Ee FR4
3H*J%Eﬂ1‘?=f A, AAELELA R, Ho]o|A] AE 5o] 23Ho] glo
o BASHS 98 oy A wA ¥oke 2 &l Qo % CCUS 71&
s 05_ Tt A A ALE 7HEsleke] 203097HA] FA §F 3 o)Ak

34) HAXIAEHMHTL(2021), p. 115.
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CCUS 23t 7t2dAA S 295t Aglo|tt, ghH, Hlo] QujA0] 9 CCS}
Agte Ho]ujAo] o] Y AFNE 3l AVIAE AET Hjte
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T 2-6) Ol X|eA 2020 F2LHE

7g zo g
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Z7HH 02 YAZ A net zero strategy: build back greener) E
TAE 20219 10¥ LHFHEA 20508 TASH 24S Yot FAEY
EAE S 712 Aot & AFA= 34 7|3t 100 SEAZ G
oY AelA 20200 I FFRO ] 2LAVIA HE AdT} HEo
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3) Im2fA3)

715 g oux] T FAo] 7|22 w27] 9] 20159
$S 9IF oA S AHHAE30 oA AR of
EHE 2030974 19909 thH] 2A47EA 40% 45 9 20509
THA| LAZFA 75% #Eoltt. AR APAZ 0 R 2025 7HA] AR
AR H]FE 50% TEoE HAFAIZ|AL 203097H4] & AUA] 4|
9] 32% L2 AAZNUAE &t Wt AAISHIH.

RiY

8%l
ERE

AL EU9
A

AH

2

ZH
Al7

Q.

fo°* A

ouA ATl i G Hot 1A Al APAYCE Aeka w7Hd
ZHSNBC: Strategies Nationale Bas-Carbone)¥} oyA|chd g 73
(PPE: Programmation Pluriannuelle de |'Energie) W33t}
SNBCOlA= 25, A€, 49 2 54, A, olb#x 4, w7le 59 4
/‘\_1-041:1:] _8_/“7],/\ HH% A E_.H._EO]:Q_ /H?H‘é‘]-oﬂ O]:q ._,i_ ] _{,H__‘E,‘]-o:] /KE
PYALZ AAIStTE PPEl= olv Al &7l 9 48 #e, sH4d=
2H] 5, APAFANIA] A, A 5 A AL, ZAToAA] A4
75, e 55T g B 28 A 7—‘3: A A5t

—

=

(B 2-7) Zg2 OfURIHEH F2 =

7 F2 g
2AIA BES | 2030E7HK] 1990 tHH| 40% Z=, 2050E7HX| 75%
ZZO0AKX] AH[ | » 2030E7HX] 20123 CHH| 20% 2=, 2050E7EK| 50%
TAOILIX] HIE  « HZOILIA| 48] % 20307 32% 24
SRIZOILIX| HIS |+ 2026L07HK] R HISOIA 50% 47O 54

N

=

0

N

=

0

RER: OHR(2021), p. 2, (H2)E HIZIOR IX} AH

35) FA2(2021), pp. 11-322 610 Z5IFCH.
36) OH2(2021), p. 1.
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i 2 2035474 ¢17)|
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37) g d=2(2022), p. 9
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Hog 8ot & ook 9#7F rh98) ESE CBAM &8 EEo] FA}

E 10 &2
gig Aoz AgHol et g Ae] FE 94 Ad Aoz oAidE

(H 3-2) 2 HATHANTZo 21712} 7|8
M= HE F1712t 713 He

SRS S 0SS! © () X915, el 24, 271
AZ HESE PREAOA | 4

HIEZDZE MiE2 F06ks  « (7]3) HE 40 Z712 E5tKEMA
M= 71 e X, AS THEHY
Y7L LHSHHIEEE 7 =O HEM
N - oE HH X‘” | oH:—r ° (T|?|> o o o o
SEMNAUEA 505 g5 ot * (713) N7 |52 S8t &8%0(1
03 Argsta i ) 3 =l
el A =5t 220) ChaM AR HISSUHRI 2AUtA AESH
7S saf st Mz | =9
* (7)) A KO Q15 DOIEIA
SUZO| MA7|QJo EA K3l
EASEN IS BB ZHE | . (7]3) BAZZMO OE FH o =
Fafol= M= 20 2t 27194 7|0 M @
Qe
PN=HPSINES e

98) {12 =, p. 10.
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20 UL FEHE T4 U AR SO ASY 4 9Tk

IMF & OECD(2021)= =719 &5 2] w &4 714 SHgHA|
al

ARt ek A= E9 75E9HE,

7HZof JS oA &3 ok AASHYL} IMF & OECD(2021)= &
#9] &A7HES AT A9, G20 7= HFEH o2 GDPY 1%°]

2 $UL DL 5 UL Zol Sk S A% EY 752

oY BAAAEE LAMA FEo] BT Sero FeiA 9
g 7)ge) AR Z719 4o) aE Zdslel B4 9%, 27} 4
=] kel E o

W71 HiZol g27tAA RS =Y gt

2

HIA7IRE AR o 2= R ARtALt S5 FAE ATk AHAE

=
2 2AA AE5S A8 FAS Adske 2e AvisiH, &

o] RAA
b = e
TEAE 7135} S B iR FFEAS Al Aolch101) vl

)
s
=
v
)
N
N,
[o

= Hsf dit2 F

HEd, FAVIE 62 Eddohe FHAT der v= 1,870% 4, EU

99) IMF & OECD(2021), p. 1.
100) 912 &, p. 14.

101) $=234(2021¢), p. 1.
102) 0|7+ 0|2I0K2021), p. 23.
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13202 9, 92 1782 92| FAALL WHsIGT 109

@ 71z 223
Y S oA Lojvke AA dfEctd Wske V)& A, o

*J°1 %XJX#J FFS Fol 7149 Aol g &= Sick. 71 Aol
A, wiEE A%, YR 284, CCUS 71€9 7 *ﬂ AR T AN
o] A4, YAk 75 HE D T AHRY] Q0] FFZ & Aolr}.104)
A9 AL gdaZtAA L] e ATE Y &
U= BHFH]] el Ao A] 7HHUr AR &8& S 5 J4t
& gAlo] 2A7IA HiEAll TE QIEdolA YEE g3kt 5= Sl
o Zo]c}.105) EZH 44T W&EH 2EY A 2L 44EE

o,
rr
o
[‘E
ri&"
o o
\l

2 Aol
s A e % oz B el ool Asletn o
MIA] A8

o, BAEY FAS YA Bt 4349 34 2 nag

£84lo] BAstchy SHEEk100 34 8 1&g oA Agomel A
e ofulx] FRo] Ff U7 HhES] 86.9%F AL Y Sk
2% 240 QoiAl AHolet T 4 Ae108) o]t

4y FE9 A7 Pac 714 AY Aoz WA Ud), 7]

o] M p. 23.
TCFD(2017a), p. 6.
5H2254(2021b), p. 40.
0|7+ -0|210K2021), p. 23.
IEA(2021), p. 3.
S271(2021), p. 31.

104
105
106
107
108

RGNS NN
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o UG ARYoIIA theto] S el rjdt AT g Lkt
71E 7129 Ad BYOR A3 7I2H] A%Fo| o2 4 U] )
201109 256 ol ASfel dA%- A 2 9IAA, 29 2
AAF, A% FEe 9 iﬂﬁl, et ol 712 ARAAE £ St

AE
(Carbon Capture, Storage)Q} ZX5t0] E-8s5k= CCU(Carbon Capture,
Utilization) 71&< Zgstal glom, 7|&9] FYAAA HH S F4slcH
A ZATMA 5 7152 7Fs S Sk 71eolth112) HAoUA] AFEo R

olifeteta HiEE &Y & AT, A1t FAONA oitslEta HiEo] &7t

ST Y REAME CCUSE BEUOTH BLFYLS THT 5 U
t}.113)

Fo2 oA 9 A R gRkAske] £8 = CCUS 7]&9
94 7xeal 9tk EUs CCUS 71 /i 34 ohfet =231
TE 9 FolH, CCUS 7|&9 A5 9 &3 242 w51 3
t}h.114) o)k JA] LR E(DOE: United States Department of Energy)
9] ‘CCUS R&D ZZ W' S Eg I3 7|&L 7fdr 2o, 20204 7|3
A ZHHE A, &8, ASAY 7e ?-4 Holof 217.89%t & &
&9 FAE 3 v 115 $-2lyets 201049 =7} CCS $EFA

ﬂl

109) 0|4(2021), p. 1.

110) 22%1(2021), p. 31.

111) =04 X|7 |&H7-2(2021), p. 5.

112) YZF4(2022), p. 4.

113) ¥ #, p. b.

114) EUQ| CCUS R&D &2 T2 7242 FUJ 7th Framework(2007), European Green Deal(2019), Innovation
Fund(2021) S0| QUCHE=OIHX[7 [£A72(2021), p. 9.)

79



A £ o] &FoR CCU Y CCS T 7|& /i A ¢ =gz
WS =29 FolH 20214 2050 ©HASYH AES ot EHASH A
1=

Y FALLE 54 AL 71 4

SFaFE A8 A% AA A= ZHE %
A ol To= s 22 CCUS AL &3] 44 dgolnt. 1L
1=

U A4 CCUS AL H2 7|&FA L, H=3t Y 507 Qlgj
Z7|1A% FA4 DA o 9leH CCUS AR EE YallA= 71&9 HAA
1 AAgT StEQL O] JAH z]Yo] Ao=Holgt & 4= It} 117) oY
AHg T CCUSY 719 718 (E 3-3)° Sttt
H 3-3) F2 7|a8|A39] 972t 7|8
7|& =2 917194 713
. * (Y)7]) iTyst MBI, & AtE|N i3}
_ X g HX| AR O
OffAR| et ;%;1 solbxAses * (713]) MTHAOI K| AR S S5t 0flL
= X &g M
AAF RO OAFSIERA ung (471) uonaﬂwi HES 7124
CCUS 0| S7HLEH A HROIA= 2 | M 22 o=
A HIE MY ° (713) M2 g@%at@ g2
Rtz KAt 2

AL A RO o] Il Dofuh= 7|&FAlo] ZAol 37842 %
FEE T U3 °ﬂE ?7-0 1 7)& gATE FxAXKstranded asset)S
YA A ol A SHAIZ & Ut FxARAo| AAFSHA] Z5HA
A ofldET O]% /\];ﬁoﬂ 7EA7F AA oA AY A7V EE A
O3t} 118) AR et QELT} w25 XA FA7F Az

116) =20 X]7|&AH7R(2021), p. 10.
116) 9|9 &, p. 13.

117) 219 =, pp. 17-18.

118) QIAY-H17|2(2021), p. 149.
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7% AEYA HAEQ 0|2X my23 03

S A=, GL DNV(2020)= a2l A& FA-(fuel flexibility)= &
oA X A gaFsHol O olPYaA=E s FxA M FAo F
29 27t vl skt

= OL-

4399 Fo40] Jgel wheh A% Sart AVHAA Aot 2 A
HAE MESHs Zo2 W 4 k. oleiF FF £29) Weks /1%
Wak AZH4o] tfRasS Al U8 2 LS E 5 Utk A% 2 B
W PAdt VAL AWK 7190 e AR 57 GebomH
7199) Hgho] FHHOR A48 4 4eg ofnlat

ESGE= AP 9 Bt 2jA59] #2191 Alglolck ESGE 3F(environmental),
AF8l(social), AHi7+E(governance)?] Fi A SAE £ Tol=, 7]
A9 A& 7FsA(sustainability)S EAI5H]

ESGE A& 7FsA T4 71940l & E ARRlof| mlX|= 7

T£ 5= 1Yot 49 2 FA o, VYA oA AT A
gk ofy gt HIARA HiE vHdstal, 7199 AA e F

Q4F wdel= A Uitk 12D 71949 BEEEH 719 7HAl
A ESGe 8 842 A= ok, 22 224 7o) 339
FYAA AAolA 7199 BSG 4 57 2 w7
ALEIIAF DA] ESG 84E 719 714 ®rlo] A= Ao g ukalsly Q)

t} 123)

o)
i)
32,
kI
o
B

119) TCFD(2017a), p. 6

120) S22 A(ZMY: 2022.9.3.)

121) ZSAHIK7 |PRISZH(2021a), p. 15.

122) 0|2{3 S2|QS Fote S2Y 7|POZE EiEat, 0fE, HtAD 50| ULt
123) ZAHIN7|HRISZEH(2021a), p.19.
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SV 719E SAHCE ESGE A% AR Aot olE +d3t
71 98] st k124 28y FAHA7|YS ESGY BRAS 9

StAA L H]E et /g R50= Qleto] ESGO] Hiet FHl= tha 1]
S AR YEETH12D) wetA 7|49 it e V1R UE A%
o] RE02 Qe A L Hy gjado JhFod o kEEo] 9l& 7t

o
ol w0 & 4 Sl

(4) O|Y2|ATO| 7|2t 7|3

ol AT 919 A8 (1Y 3-4Ho) A&stct. 4 Blaas

4] 715Heh A otz Qlsf WA 7t BladeH, tiRARl 9
EE SHEARE 5 5 Ao 2L wiE A A8 gl 7t
A& Fishes BRI 7HASE B3 AGHo)al w247
& ASe =T o] AR gavtA oz Qe 7|99 wES7t
7F IEHeldE Y 7hsAol Atk Tl A VeE|ade g
TH A4S A3 283 Vle Bd Eladoig. A" Ve N A
o5 S5l AR Faa] o A& ol YEe WE + Ude HH
Aegardel g 3 A9t =22 Ve Bl 7eE g+
Atk T2y 7le Ak oA Tste A 9 71e W
< 7le e 7le Baal V|7 A8 Aot nhAlgte s, A%
3 guE|ade e 719 B AEO dieh AH|R /14 Mt mE
£A% 719 7H A3, 2ERF AR 7 52 719 2A AESHARE /1Y
25 B ERES A 9 g 2lAaaY] 7l g 4

2:2022.9.3.)

124) CEO&(2021.10.24.)(Z442
21a), pp. 27-28.

(g
125) SAMIK7|ATIESTH20
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(23 3-4) 0|2 AT E 7|2t 7|2

Xx A
, Calat < (@I7D) HIg A0 W2 27F
{ —— Nz, €1 915, 27|
- HEo| 7|5 A Hsto| . R e EE
) e 23 AtA 2E

ol &

=

i
_Ql
o

- JIEBA3 <G MemIg, e s
PSS N, FEXLA Y
q » - EASE MBS Q5 - (713)) QIZ20IM 4R, 414
e FEA 71 T BN U
b X} 9l Mo} g|A ,
R A A BE A3 < (§I7D) HIG BE, 21 8
\ R - . x| Al A
ggv |- mEE 1YY AE s | Gy gs. A
ullt | AHIX}QIAl Wit

\
o

2. J|z8|239] 45 & 28 F& S

A W A sisle] mE B B, U =Y
o A Fas B & ok A RE GRls S4tEoRs FH
wislo] 2ok A0 Ueton], 374 Wsks gariol] 43 Fol
Zed THY 1Re 4o A4 9k AL FAT 4 vt

o[ ATt ATARAZY o POl LA vl 8] F8 T
Azeta @ 4 Utk SAAAAES B e NS B @
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g& w9 ¢ 2doH, A Ve AE8SE <l SR A At
7FA7} stetohe #zAbato] WA 4271 Qlck.

(O8 3-5) 7|22|AFO HE Y 38 F2 Y

=8|y 2|23
S WSt KA
. Hrmag: e s, o

AqA%E

247tA HiEH|I S7t

o= 23 - EER Uy
- Jlgws OS HIg 57t
. HA Y x| =
© BN . (BhD) A SRR Uy
AHIRMSE

-

) - IELTPNERY 2

INE=MPRINESE]

gAY AR R RS F§ SR ot 3 ans g
. ARIAT U 4 THHL kBe A ARITEH A%
Filsie] ARgeIge] WO olofg 5 Slod, T A i
} Sl A3E1AT SO AT F 4 Ah120 S Sol, A2
ol astel /198l A AL I A9, 99l B 5 G
Q) Ag A7 AT Zolw], B LA7KA W H18OR 2s) 7]
49| gigiolofo] M@ AR F87192 /199 AR Esstol Ao
Yotk Westel ALt FhE 4 Urk12)

AG7HA 7158239 s34z 9 Ae-a8 o] Aoz o

=

l‘_?ﬁm_?_lzﬂl'l)‘

126) Bolton et al.(2020), p. 19.

127) 0|20f= 7|Z22|AT 2 0I5t 28 BR 2|AT 2= AF 2AT, R4 2|43, 2F 2|43, H& 2|A
3 SO| ULt 0|23t 2|AT= T2 UEA| F8 o8 Heald| E 8 7139 2|A3E LIEH =],
=870l Tiet 7|2 2|AT Boh= 2 A9 YRS BoLEY | HZ0 MERIRSS Wit
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A Lottt Vel adE TRt Bt o2 AA Al
o ¥F= F=Hl, Feluthks =914 220 gt g2 RO oz

< B2 "oz A . fEyEt ol@E2a0
ot =E0] 22 AR WriHE o= BAlTE A AR vsel &1,

4 5 ujgoltt129)

Zr=29] 713 W5} -2 713t CCPI(Climate Change Performance
Index)oAl S-Euet= 6471 5 6091E, H$ H3(very low) 559
OBS S Aoz BIEYLLID) o SeluTte] L LAtA
ST B2 ABIHA AR dlzolth. jHH, U] 224 faa

of gt SIWe AtiHes WA Uehtd, (18 3-6¢ A AA F7t
o] 2000955 2019971419 HolEE HIFo® F214 7|15 9ds ¥
7kgt CRI (Climate Risk Index) =915 Eoj&th. $-2u} CRI= 85.2
= 1807 F 919E ARkl =224 A WA f19lof HliZ oHy
Holz} o 4 9le}.130

(J& 3-6) Climate Risk Index &%

B K

Puerto Rico _ 7.‘17
Myanmar H 10.00
Haiti # 13.67

Philippines * 18.17
Mozambiaue — 25,53

New zealand 85.00

Korea, Repulic of 85.17

Sierra Leone 85.83

0.00 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

i

A= Eckstein, Kunzel, & Schafer(2021), pp.39-445 HIZO 2 XX} 24

128) QIAY-87(H(2021), p. 157.
129) CCPI(ZAHe: 2022.5.8.)
130) Eckstein, Kunzel, & Schafer(2021), pp.39-44.
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Jgo= 75t AdAso] w2 vt meis 248 AAE
A0 YN (F 3-4)&= vt 2 sfdsAbEor AAA s weid
< HojEr} 20184 o]F Ao wE 2utet AA o] A
29l Z7HE Heltt £3] 202099 1,630mme] o2 Q1|
A w7t e ohB] sHj o4 S71%k 1,318,032 Rt €2 7155
o131 o] A F o] 47|97} RIMSHAHAl GDP thH] AAA s msff HF=
20184 0.01%°14 2020¥ 0.07%=Z Ar53+Act.

o

Jl-)

20204 sfjoFpAEof WAL 76,018M Yo 2 20189 thE] 200%

ol S7IIAH. HordR AWEH ofgo] 32,176We Yoz A s
FARZORIA 7HE 2 TS UL, o ® FRH31,98 1 @), 4t

F21(6,12199F 9), ofF-of7L(4,3199t ¢) 5o $o|c}, $HH, 2018
o] % FARSYAE ATt Y A] s FaAtRorol Al AR sfo] wE 3
sffo] BE F71g 7HeH], 5] gute % 20209 S-90f w2 ZHAA
o o Axrt Ad oiv] 187 S7IeE 22702 EoluHAl ool
20187 ] °F 650% S7tstdct.132)

(B 3-4) Q2|Lt2t U SHY4-AHE0F XIOITHSH TaH 53t

um olN

ol

CHQ|: uHOt
T2 20184 20194 20204
SI[aHH 120,830 215,521 1,318,032
SHYAEOF 24,957 20,259 76,018
et 300 293 1,220
ot 4,274 243 31,981
o 11,556 4,740 32,176
i - - 200
TS 8,075 13,765 6,121
UERYE 752 1217 4,319
F ) HEB, 52, EY-UE, G0 I= 15|
2) SIQIAARE0RS Alef B1TE Of3), SO, AASYA], 01+ 01701, SIS 20204 K2
A= HHOIME(2021) pp. 25-26 HIEHQE XAt iy
131) 714! 2022.9.7.)
132) $HOIME(2021), p.1609.
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H2E 7|5 AEYA HAE F2 EF

1. 7|28|A3 EM

715 §J°ﬂ*1 Jﬂr*“ﬂ% 71@11&:_1{— oldRE RSt A T3 27100
oA Ar}.133) wabA 712 gAas} EYsH]
B2 ofof o}htﬂ 1% %H =53 EACR qsto] AEAQ 2laans
El

il‘-‘t _4
>
HTJ
>§i
o
- g
l_l
m&v
F(‘

HE Aol FE7t Qlth134 o]= 7| $RIste] B2 BE A B
oA 719 AU, BAT AR, A9 S5 ¢¥Hfeedback loop)
ol 585 I 51| ‘IHUO]‘:} 135) 9FA AFsilxel, 71$¥st=
A AA @iolH HEE 5 §lal, FFo] A& =2 ESAHUNS

Adr}, ojet 42 EAS 1Y ’%-1741 %’S"ﬂ/ﬂ HY 7|1$eAades B4
(uncertainty), W34 (endogeneity), B]A@A)(non-linearity) 52 E4&

At} 136)

LR LR DR G wo R0 137) 717 ei23 F o]
A, AHA} HES So] B

!
%3l 45289 75_‘?%01&1, ol g kg& B HYHOR ool rt.139
;I

> I
r>~
ofll
2,
o,
(e

f 9
r_u
r-|n:
9,
2
o_>,:,
)
Y
O
_1>4
rlg r
=1
H
1o
f%
5
N
o3
rlm
fe ¢
(o)
9,
2
Ir

133) Chenet(2021), p. 400.

134) 912 &, p. 400.

135) Battiston, Dafermos, & Monasterolo(2021), pp. 2-3.
136) 12 &, p. 1

137) Stern(2007), p. 9.

138) Bolton et al.(2020), p. 23.

139) Y19 #, p. 27.
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0| %7]*10;61' ;ﬂa A= 4 (unprecedented phenomenon)@ #°]1,
< 93t #A AH Z2 Holgrt EE3 @A

Th.142) whebA] *-’7?‘34' glolBE B o= nlFo] Y EA5hs A4l
239 A& 1 anpt AgHHolgt & 4= Qlth.143) 53] thEZA QL AA|
39l A FsLEFE(CGE: Computable General Equilibrium) 2& %}
SHEELEFE(DSGE: Dynamic Stochastic General Equilibrium)
m39] d4 7};39_ BAFA A 71 R FA | 2%t F7|HE
< 713Hete A& &4 (path dependency) B WA ASHH
At ARt BEE2 71F Ay o] et AAIFAY o] &l 71t
= glon, 7|1%gAa9] HAPH & IRtk 43 (multi

equilibria)o] tiet &4 E3F ojFHtta & 4 QUr}.144)

(¢}

S~

O

FUSH, 715220 BHAHT WA, A9 59 5L 7]

<
%
=2
>
i
W)
-0,
=
1%
ok
rE
rhu

l> o
oo
it}
rok
"
il
N
X,
fo
lo]
-0,
O
o,
4,
rh ol

e}

E(climate stress test)7} 2%
A HAEE HA 7o) 7MY w2 A4S AISHS
A A T o AR H Rl 2N 7S AT EEAA

25t oe] A7HE HlL-BASHE A4S BHOE Fh16) o|F B

r

Borle
u)
>,
=
N

et nfo

140) 219 &, p. 10.

141) Allen et al(2020), p. 1

142) Campiglio et al.(2017), p. 4

143) Chenet(2021), p. 400.

144) Battiston, Dafermos, & Monasterolo(2021), pp. 2-3.
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A3k A5 A3 o] g A Wohe HAsI Thpst Aol
FHE BT 4 Ytk ] k140 T 7H §T BL AF AE
d EAES] ZuHe J1FelAm0] Tt ool ohiet 7 AFolAe]
%eA3 GFolet T 5 U140

2. 71 & HAES| HHEH xjHY

7T Aags Bels] 93t 7|1% AEFA HAEL WHES

1, 7% EaﬂA HAsole] ROl Asal 7% AL
WHEA R4 go] =stdnt. olF B F 2q9 AW L PHE
A A5 Ao

1) AEA HIAEQ| HO|

AEFA HAEE o] ]9t WY 7Rs3Hexceptional but plausible)
A 3t ZAAQ] HorgS Hrtels glAT el 7]¥o|t} 149 ofA]
of gtel7], =Y F871E AHIHA 58971 TR AT 56

WEaT:ISIE- ), o°] ek A - BAE BlES 2T ARo] Q4
HA Y2 9 A=714 26 8 4(financial stability)< 25}

ut

145) Allen et al.(2020), pp. 1-2.

146) Z412(2021), p.1.

147) Q1AY-E171H(2021), p. 180.
148) Covas(2020), p. 1.

149) 2h43t- ZEfY - HESH2020), p. 85.
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A3t AXFA AEHA HIAE(macroeconomic stress test)s =0}
ATE150 LUets HIES 8 =4 7| E $92P FAd BeEE
9t AEHA EHAE HPZ A& it (F 3-5)+= F8 AE
g4 HAE 2y dg HojEh

(H 3-5) =Q 7|2t AEHA HAE D 515

o

[ 23
IMF, AA=2 * FSAP
=2 * BOKST-07
zed=d * STARS-
FH383A - 28I AEAA FAE D

!

k= 8N 91(2021), p. 75, (B 2-10)

AEHA HAE B O Z = qIHE BX(sensitivity analysis), AlHUE] L
HEH(scenario analysis), €A LM (maximum loss approach)
5ol Itk e A2 o2 AA ool 22 © AAAEA -l H¥el
g & 3l FA38R19] Wi} vA= JFE B4 sk otk 15D o
o] ks AERACEN 4 E ALY IS £A4T 5 A

O

]
&
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Auro R, Hrhed ATHe AXGA] A e F A02 g
ad0] 2P FAE PFUORA ALY HPYS BATE Bk

SolstAlT B4 2o Higt AAH ol of#the dol ARt

AEF A HAES FHIAIR 971440l AAAEA ] plA= 3 At
st H, 7HE A, 713 A2 B0k oF3F4A (top-down) W43 9o
M 718 FFS AR 3o AXHA ke EAsk= 43R (bottom-up)
H(]—/}J'O] 9&71]4‘-155)

(1 372 AEHA HAEY AIPAL BolET APAL 7
) 2ol go) 54174 A nYg Tglol daag
RN FYLY-AE/ T AE 08 AN
Ol ALL9E H0R AR FAVL AT FHE AT T ol
2gstol ANZAl WAL Gge sekshs Holehiso

SKPAT A ATRAS el wet 2129 Feo] £,

SHE S U WHES Agste] BASIR 9wy Uk Wbt ks

s, Bl 7Hs A3 QA ke Ao] ek de % gl of

R e GHOE LIS 4

W] AU BA2 BT 7198 48

Age] HEE QB )L TR
7] ofFThe Wl Sek.159

N
N
_|>:l,
B
H
ofll
o i

ox,
o,
it
2
D)
=
4
2
=
2
2
ox
H
r_iE ﬂllo

154) Z7E(2003), p. 5.

155) QIAY-H17|F(2021), p. 179.

156) 28| EEXZ(2021.1.28.)(HAMY: 2022.9.7.)
157) ZE- H24(2021), p. 21.

158) AH5(2010), p.8.
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(O 3-7) AEYA HAE MG

Y8 A7

A\
S

g;ul
(Bottom-up)

AEYA HAE

U= oy
o

Shafa]
(Top—down)

e 2

\:/

X2 3SR HEZ(2021.128)8 HIHOR FAt At
2) 712 AEH A HIAEQM HAIZN AEA HAE H|W

7% AEHA BAEL AXNAR AEHA HAES} B4 ol oS
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171) 9] 2(2021), p. 21.
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98



7|13 AEA HAEQ 02X maelel3 03

—1 —

2ok J70] S0k 23S 2Este] AR Wolh. o] Sol, 1AM
2 1% Al Aol PR AT ARIE FA S e 2
He BT, Ty AL [AMO] 71 Ao Ane F8e A
3 AANG] e G THE 2YS AHgstel BASH: e I

S, /1% 2B GAES] HIPA 0B SHFA AT AT W
Ko| qitk. SFAS FALW W A5/ 15 thel Hel glo] /1%

o
o
oo o
o,
2
o
[
Hu
i
o,
N
%
Ir

rhl
o
al
ol
>,
ol
b
rlo
ofN
o2
rlo
oY
e
oy
it
N
-
N
N
=,
S
ok
>,
I
o
o
2
§=]
i)
ui)

!
A
_?L
N,
=)
Mo
2
ne, o
e
ox, —%
%0,
rlr
ch
[>
0
o,
N
N
2
iA)
lul
rlr
L
juko)
F
(P
=
%

(H 3-7) 239 7|3 AEHA HAE HRYA

2 =27t

sy (EYUSHEE UISRIC, S0l olAT AP, Ol0SRIE, QA0 ¥
(Tomdowny | 25 SEHI0L TRIE
—aown _
TNV g=rmes, futE, 3860}
MaA - (BYSH)HOITEPIZAE, 9, YR, DéA, W, 23
(Bottom-up) | » (A= A7E
sucg | (BYLWB T A
- (@s7EF
F: U= YoM} 3S7|70 B 7
Ri=: Ui - 824(2021), p. 21.,<E 1)

(E 3-72 F8 3719 7|15 2B A HAE JIPA S Holer #

o4 SHRIT & g0l ARG MR jRie] Wi s WAL A

i

173) Az - T224(2021), p. 21.

99



o] SR A FA

715 2EH A HAES npAg G 24 BYE 52 715 LA I
g Brtolnt. AAe 24 2 sE B3 VIR aad] didt =2E
Agstal, 7152 a3 tiet FZ4dE 7190k . 715 AEFA HAE
ok @77 ob 27IgAIY e AEdte, WHE, HolH 3 249
HAIE S5t olsfEAA: 2€ Sted TS A EUE vhdsiof
gt AvQl SY2YL 159 715 AEY A HAE 29E 58UAE
A 2D Ao, RSP 71T AEFHA HAE Ao His)
ME 7199 Ade +ES Aol HHth179 712 Aq0 gt 3
7he A&AQ HE e 5% S AL, 715 B9 Holy A4
o= &3l AAFAL AAEAT AR AH 57 fHES 2ooF ok
ol 53 ©daFH A¥olFe FRHE GAStoF Tt

H3E 22 A st 7|2 AEEA HAE Yot

1) 2Z

elaze) BggRet /| Fe LT AFAA

o
it
o,
N
-10]1
[
|m
B

174) NGFS(2021), NGFS Climate Scenarios Database, p. 34.
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stol QBB FAHOE oJHe HHolde GDP HEA0lE S A
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9o AzY GDP HiEdoleS 2 §sto] 44 GDPE Ao
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183) &k - LI53(2008), p. 77.
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Azttt sFikEor 4EAGDPE 2 #oFd GDP HEHolEE 28

Ol M E L MY Y E/NY
22 al= 2016 2017 2018 2019
HiE&f 2,877 2,755 2,528 2,837
o1 AR GDP 1,977 2,031 2,110 2,118
GDPY Hi=Z 1,455 1,356 1,198 1,340
e HiE&f 599 490 727 484
Te= AZE GDP 1,740 1,809 1,936 1,974
713 — : : ’ ’
GDPY = 344 271 376 245
HiE&f 1,401 1,334 1,015 1,210
2 AZ GDP 1,108 9N 792 822
GDPY HiEZ 1,265 1,464 1,281 1,471
HiE&f 2,395 1,972 1,842 1,734
MY AR GDP 7,097 6,548 5,337 6,571
GDPY HiEZ 337 301 345 264
HiE&f 7,273 6,551 6,112 6,265
SHAHROF AR GDP 11,922 11,298 10,176 11,484
GDPY HiEZ 610 580 601 546
HiE&f 637,428 = 650,220 | 664,976 @ 643,767
Mt AR GDP 1,706,880 | 1,760,812 | 1,812,005 | 1,852,666
GDPY HiEY 373 369 367 347
T 1) SHU4AH2OF O|MSIEHA HIEZHET U 71 HiEE)
2) A% GDPE 2} 20rd GDP CIZ20[E(5Y0e, Mx2, 24)2 Sal Axats
A2 2HTAZEEBME(>MY: 2022.7.12.); BR0UXIZH@MY: 2022.7.12.); B2 (M
2 2022.7.12.)2 HIEtO 2 KX} &HA
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S grAlRore] RAVEA HiETF ol AT EH, 20169 HWiEHS oF
727.3% £& 71538 o] 20179 9F 655.15 &, 20184 <F 611.2%F
tH7} 20199 HiETFo] AZ Z7)5l0] 626,59 &
712381}, s FgAtEor A GDPE Bi&Sd uiA & 20184

o
|o

il

N

B

>

N

(@]

9.

N,

Sfsict. 20199 SPLArEE LAVLA HjEFS Hdehu] 2.5% 371}
v, 44 GDPE 12.9% 44€ 1ol sj<itiiof ouix] w0l /)

HolEe T & AT

20194 ofjfraliore] 2A7EA HiEF2 oF 626.5% EO & =7} Hf
Z2F9] oF 1.0% $&olH, 43 GDPE $-2luzg GDPY °F 0.6%S A
ohe Zo& Yepgth A7 GDP H|Eol Hlg] viEHe] HlFo] = A
2 Aok AYAE
gt} o]dt B4 Ao wE 2AVEA WiEEE YEfE A

G HiEFAAE BRI & e, SHuE GDPY HiEFS £
Wt F 3640 H]3] FgsratRoR= oF 5842 B FAHLoR]
o] A Aol v W oA E AMESHL SlE AR UET.

b LATR Sl A 9] Blopeaol HFo] Atk AL A%
% ARl skatiioprt A0lE 47 PSS olulgtt. T walR
B, A2 A9 LAVLA HEF A AUoR AR IRt &
2 sjopsAkRote] Beo] ol 7t EAIG} whebd BagEoR
QIS 4RI BTN O] BopLaiors] Jake AMET o] of
3 A LbS nhAsHe Ro] At B & 4 At

[

i

50| 2ATEA Tigt o7t wr= AS 9]
Hol

ox %

jud]

(]
o

lo o

14~20194) & QA SreAtRok HiETe] oF 42.1%2 Hestol WiE
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13(8.8%) #0% B LS B

(18 42 SfopAioke] GDP WjEFolct. THolH B YA
Seluet GDPY MEFoR, A4 o] SXsH LAk oJEE}
AFo] Hle) e AIoR, ok SINs QEET} e AR 9
g % 9k

(2 4-2) HY4AHORE GDPY HiEZ 0|

2™ orfo

oo E/AY A
1800
22
1500 7o INEES
ey i faricE ofgl
1200 o
900
600
2hiy Sk ZHY e iz 347
syl 2 712 Mol
200 QE2APE ARG =o TR TR msmEASE nen s S s '25““ B ... 44
SN2 715Y 367
SME 7H3Y
0
2016 2017 2018 2019
oo X FAUEINBY O ZMY A sy =7t GDPY HiE
|.§- x-|xr pNPS|

2t Wt 42 oF 1,33774 °F 1,3702% 51‘7P Yt GDPC1r HHEE]:(O]: 364)
= 3A d3oks w2 9AHAEE HYlo, ols F A9 F9 A
o] Adfolr] MiZoz siAT o ot Az A4S Ad 2AYH
Pk 7R A2 A4 oF 3129 oF 3099] GDPF HiET2 Ald ALz
UEY & A A AR diH] 22 ddA] 282 Ade Ae 29
AT ol odA] &g /i 2019900 53] =Xl 201949
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2AGT LA 7HEF9 AA GDPE A4 tiE] 24 oF 23.1%, oF
1.9% 287stoletl, olitsleta viEFE Q58 A )

5.8%, FAME 7HE P2 oF 33.5% HAgt ACoE Yt 1 A3 GDP
g HjEFE & F0& JfAE] 2 S 8
GDP% HiE&FS 7180l 4k 7MY <
GDPY Hi&%S Eith

Shoppatior 2A7k Mol 42 aokstel oheat 2k g
Ao} AL WEFS BV B b HhEFe] o 1.0%E A
oHe A0 Uehis, ol sigiop 2471 FRalA daeto
YR om e A0 4T 4 7] thEe], BAFHe] sl
o vAL FFS BAs] FAE BY e JEAGREE Foldl 4
FolHe] P BT o] HFT 02 waEr,

20

S FgeAtEoF W& 2018 7R &S AAAS Holthrl 20194
AZ A5510t) o]23t ASL ARALE B3 AF wiETo] . Hj
Y2l 04T} 249 HiEF A5l 719U Ao Helth HH Az
Aol AL Ad 2AQT 4 7HFY Y HiEHS T AAAE R
Astal glow o]z oYA4Y Y U] BE FH ToE U3 HiEF
ase] ok Aozt AT = Ut YA A9 ovA 5& =
ST AR HoHRAY, A 7H)Y] GDPY viE=FE IA A
AAF=, 29T 4 7HEA9] GDPR HiEd2 2471 B
Z¥z} oF 3129} oF 3098, &7} GDPY Hi&EH(QF 398)H Tt e 5328
Hoot 3 o s BA4717 it GDPE HiEHS 1,300t
FE19Y 1,337, A% 1,370 22 Auks F8 Ao s E8ol=
A B 2A7EA Q2RI w2 AL IRIT 5 A SYFANE

o =2
oF GDPF Hi&32 E47)7F Bt oF 5842 -gluet GDPY HiEHR
A} sf&do] o3t Aog & 4= 9lrh
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SNG4 715 AEFA HAE BP0 AREH HlolE= A7 BE,
Bo 7y 28 BHRoz TAFQth EAGALS B0l ZAo]
H7} 7Fstt o}, FARE 7Y, RAY,
HE glolE= sl 40 R 4S5}
49l —r7}7P119‘r FAES AYATHEE B S0, F8 &
o &dl= KSICE 7|&2& dlolg gx7} 7Fs3t 1917 719
tolEE &&stqltt. £47]17H2 2016WH-E 2019¥7tA]0]H,
[oJE1 & At&Slqith. HolE Y 7|2EAFS (& 4-5)9 2t

~ Hg (o
T
g o
N
I~
o =
—°.~ HHSEN:
Q.
L é
w S
N' o m
qn

i

>,
2
iR

=
4

rR 1o M rfr & o
() ¢
Enk

I
HO
o2
o
)]
el
FH
HM
rg
ST
ﬁ
o

Y
M

(ml

S

L 2t Cizt
Sosnte HHE 1,638 857 484 2,877
OOTF“I AR BIPIR| 2,805 2,210 792 7,097
HE SME 11,973 14,261 2,269 45,346
&2 2,749 156 2,528 2,877
o o= M o 2,059 67 1,977 2,118
A EME 5,021 305 4,625 5,339
o HiE 2 575 14 484 727
TUENS | um mop 1,865 109 1,740 1,974
B NN 5,328 397 | 4924 | 5867
HHE 1,986 290 1,734 2,395
AN AR BIPIR| 6,388 745 5,337 7,097
M EME 35,188 7,167 28,502 45,346
HHE 1,240 170 1,015 1,401
a2 AR BIPIR| 908 142 792 1,108
AN EME 2,354 87 2,269 2,467

= 1) BM717k 2016~20194

E

2) A4 GDPE 24 20p
=R xw A

GDP CIZ0|E(sEY, MEY, 2+H)E Sl dzstat
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s Fribore] 2A7EA HiETF Fate oF 1649 EolH, o °F 275

ot E AR 1997 B, Sl oF 1247 B, AR 7S 9F 589 B
T8 2AVIA HijEFo] B2 ZCoE Uehgth A4 FIPHA Hid2
FA0] oF 6% 3,880 YOoE 7MY E3toH, S0l 9,0809 Ho
2 YFAECE F 7P B2 B B BEoirt.180)

T8 T2 AFTATIAY Wi, A SEA, feAE fEEA
£ &-835f0] A4 E(ROA: Return On total Assets ratio), SAMF

H]&(DTA: Debt-to-Asset ratio), &H|-&(current ratio)

] A
oI (R 4-6)2 H8 &9 7I2EATOIH.

HIES ofvlshy, 7199 h} l*&o}@l iy lobl 135—;—« %‘#
o]t}.187) Sjf4=AbEoF ROA B2 0.018 YehgoH,
Ropd R = S AR 7HEYe] 0.03082 7MY E9koH, oy
A% -0.0782 2477 B¢ A2 A A0 R Y.

4y
rir
4
19
ox
D)
h‘:l

2ol A #Q DTAE 7199 dA] At
o, 537} FSS5E AE YA o]
3

3 o
=L BRI 188) SjfpAbRore] Bt DTAE 0.63°% ERQIAHZO
ik oo HHHoR &2 AR Uyt

Ao R, fEHES B ST & e FEAME] ;m—
Bk}, = A 3OIH}.189) f

et sicket 5544

186) & ¢172] iR =LY SRS AR 517 | IR0 SHRYS| AE EIIR|7HCha WA &A=
187) §t=234(2021a), pp. 32-33.

188) FN?I7|, R&H|E (A4e: 2022.8.18.)
189) 3=12&(2021a), p. 38.
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HAL g BEHS Folma Ho4S A

Fol wet Ay ek k) whel 4 7t v

Moz fEulgo] 1 ugtolwl FEgt Bl R

1,50 olgold 2 4542 A
=)

o] B +& H]%—% 1.90% &3 7574

2
Q
2

>

o)

0$
-0,

&

e}

Jo

offl

)
o

filo

b

e

ol

O.

&

2

Eh

i)

1o
0

ot
o
0

)

ool Hig
2E 2= Bt HEHX} E|Z%k ES DAY
ROA 0.01 0.16 -1.36 2.40
QRIS DTA 0.63 0.35 0.05 3.16
FEtlE 1.90 484 0.00 94.93
ROA -0.07 0.12 -0.36 0.05
o DTA 0.65 0.31 0.11 1.51
FEtlE 1.31 1.53 0.01 7.43
ROA 0.03 0.15 -1.36 0.38
SUETEY DTA 0.60 0.29 0.08 2.44
FstE 1.63 1.52 0.08 6.86
ROA 0.01 0.18 -0.45 2.40
ZMY DTA 0.63 0.41 0.05 3.16
Fstg 1.84 3.78 0.00 55.50
ROA 0.03 0.08 -0.31 0.36
) DTA 0.64 0.22 0.1 1.12
FEHlE 2.44 8.44 0.02 94.93

=1 1) BA7|7k 2016~2019
2) BN 7| 19174
INI=HY SV SIS

190) FNI7|, SAHIS(ZAL: 2022.8.18.)
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3. 97 W

(D2 4-3) S Y4At 7|3 AEYA HAE 23 21X
o 71EAURIR HE

FELEER

- eden XX i i ! i .5 = = |

O BB T s

.oy o ; . ; - BAUIH| 5 ;
- i S HiS# ! S

- aMEEY T S : :

o zgilg P P 3 ‘

- o2y L@ ® ® ccs A

[
WIEPIIEN S ol gad mE |
. ‘ HEEE Ba) :
R — Lo RN Ecss oy |

+  BAULHH| B

Rt M A
1) 71% AL Mg

B A7 NGFS/E eluels o 243 715 Auees 48
sto] AlUele TYekEEl, NGES Aluel o2 Aeist ojqi oheat
2tk A, 7% AuE e 4717 41 A5 g 44 @ 4
3. A4 e BHS] o] o RIS At wheby 7%
Akl 2.0 Ay 8 @A 7HsAo] STt FRskehn & 4 glek19)
Ao A4 gaas BA717E Eet 71505} AR (path) 3740] 7h

191) Zela(2021), p. 3.
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St 2ol B a%HH|, NGFS AUzl e« Ao 4R g 4
N

2A7MA B & Al 9, 2AVIATE g7] 220 vAs IF
=2 A3 [AME B3 2" NGFS AlUg L 21009744 -2
et 715 Aol digt 247FA 7% H|E, 24A7MA WiEHE, EX
ARE, oA A3 oAz Ao "ast B2 5 gASY 94S et

A, NGES 71% AU|ee 4= 928 % d=717+9] 7|54
B7he A gat] el 2gHet.192) weba] NGFS AU & 71 3EA3
3ol loiA e -F& A gRlof gt Mot FAHRl F=E AAlS)H
1 glor, te] 7|F AEHA EAE AFOH AGHL k199 &
o] vt FUAAE HACER UAL-A27(2021)9 ATFolA
NGFS AU & 285t vt Qled], 2 A7 H2o] SRIAA Ee Al
B9l S|Patgle] JF BASHE Holng FAF AU es 48

slo] B4 Az} 7 WAL SR Ro| Fesity waslt

|

[¢]

2 A9 71% AlUE] 2= NGFS9 -2|uto] ¥t Al 7H4] gaF
A E A &sto] A o, Ut AR gAY AluE
Qo= B3 A% BYolA HE D AR tigk LA Al Ago] ZojEo]
0] ot 7HA] o|UMEE dA o mEEIL Q7] mgof & Aol &8s

A oSS w199

192) NGFS(2021b), p. 1.

193) Xtz - T22(2021)01 2J5tH, R SY2Y, V2, THA SY2A S22/ SL2L L U=
7177ENGFS ALE|2E E2olH AlL2|2E T4oIUL

194) =R0HRIZH(2021), p. 1.
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(1) NGFS 7|& AlL{2|2195)

NGFSE #7] =47 EHX(long-term temperature targets), &t4&
ZH(net-zero targets), @7] FA(short-term policy), T & =4
(overall policy coordination) ¥ 7]& ©]87Fsd(technology availability)
o wet AgAFAE o|PFEE Al 7HA] HFE A|AISHIT o|PHE

T+ BT AP H4] 2 S2o] "t A Sl ol (orderly
transition), 243t o]d)(disorderly transition), @4 F-X/(hot house
world) 2 /g5 o] glom HFHE F 7] AR AU s Z3S F
AR 7HA] Al E A= oISl (OF 4-4)+= NGFS 7|1% AlUg e
AAE HolEt,

(a2 4-4) NGFS 7| AL XA

, b
” oo

[~

2¢ o5t

Lt
=

olo

=2/¥ 2|A3

A= NGFS(2021¢), p. 15. Figure 4; ZME - T2E(2021), p. 22. (I8 3)S HIFHOZ XXt 24y

195) NGFS(20210)2] &S E1I50] ZF5INUC.
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NGFSQ] AU 2 484+ 2A7IA 75 HE, 2A7IA HiEF 5,
EXARE, o|A] A oyA] gt Q3 FANTE 5olH, ol
B3 9 AERAA 7| RS Ast]

NGFS 232 25 AXNBARE, 9 9 EAARE, AUAFEE, 71F Al
ARIE RSk FARE 25 AU oY MESSAGEix-GLOBIOM
REMIND-MAgPIE= At 2 ¥ (general equilibrium model)2.
717t 7+ A 3Kintertemporal optimization) ¥18]&<2 &9 £43H}.
HH, GCAMZ EAARET oy Fgo gt FE+4PEE(partial
equilibrium model) 22 1A 29} FA 4= YHFE HA5tA
2A%T= E40] Ut Al 7HA] 29 & GCAMZ $-2ue} 7| 313t
gt AAIRE RS AlFsto] L2juet ol Ad0] 4-8o] 7hset B,
OE & 1y Sgvtao gt ¥ E4o] E7Fsott197) s 2
A= NGFS AU 2 5 GCAM 239 25 7|E08 P49
oY AT E FATIUH

ok

ZF Ayl el F8 4L vt ok AA, 2050 ©4FHNet Zero
2050)'3% 2T olsKBelow 2C)' & 74d AA Sl olF2 =214 =&
=} o PR 27} 7P W2 AluE] ol 2050 BAFH 2 AT 7]
FHst AR Fils S AFLHSE 1.5C2 JAlste AHERE,
205097 U=, EU, Y& v5e F859 247 wiEo] F0)°]
EERT & AlUEE 20209 ol 2AVRA WS A A5 4H
gt 7159} FHo] ZA] =YHTAL 7P, AT 2H3E 1.5CE 9
A ZE2 50% oo, S84 fade diF oz WA o]y

= =2 5740] o 2T olst & Aoz 7|3Hst FHZ 73t
ATFLERT J5Ee 2C olskz Adste Aol & AuE|les

196) NGFS(2021¢), p. 6.
197) Az - ©22A(2021) p. 27.
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rE

2050 TAFY I} PRI 71508} G| 24 s 4B 7

£ 2050 SAEY O] Ha $1, BASHS 20709 o)Fo] s
502 Agat. WA Y olWe LA g9t oA A
e Auele LAZkA AEABE 270] EARORA ARagAR
$x2e olgo] T3l

%RH, 71‘_}%“4 etAZEH(Divergent Net Zero) % ]ﬁﬂ o]3¥(Delayed
-?—él*ﬁl o|g] WMo &3t WA

6&?— 10917 S A ARgo] fAELL, 1= I AA9] 7|SH3}
o] 2030974 o]ojA|:= Alug] o]t} 20309 o]F HH= 2= A
Ak ol A=t 7| HI} JAZ At 2k 45EZ 2T 9|
Stz QAlRIth 2050 @aFHO HlF W2 olitsieEa A|A(CDR:
Carbon Dioxide Removal) 7]&9] 4835 7H45t7] d&o 2050 &
258 H5 2 @artAo] ehdth & AP = 67%Y SEE
AF2H3E 2 olstz A3t o7 7143t

oﬁ o mrr
e @ orlo
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(1 4-5) NGFS AlLfz|g 247t w52z

I:|'0| %

2011
|
|

e
RSN \
NN Y

| N

2020 2025 2030 2035 2040 2045 2050

=100

=120

| A IGAEI O] —o- 2050EHAZE - MUH EAZY

Z: 604 2ATIA(CO,, CHa, N2O, HFCs, PFCs, SFg) & = O|MSIEIA HiIEZ 7|&
Xt&E: NGFS Scenario Explorer(ZdA4: 2022.6.9.)& HF%*QE PSINESES)

2 AT Bagdo] Aiele] nA: A e B 2
2 Bxo02 Fk mebd NGES AlUele. % 20500] @47kA w2
o] J(0)o] Fhe ALkl el 2050 BAZY, AH o], Ay eha

N

2
N o Hofr

FE'S FHoZE 7% AEHA HAEE £t (A 4-

S 715 AU R9] 20154 thy] AFE 2AVMA HiE 4SS

of&nt. oA ERIg 4= QIo] ‘A o]
X

+2 A JH 2ATMA HiE 7t
A7EA vl ST AR Ao UA| AR S7F I8 al ghA 2 -
1€(CCS: Carbon Capture and Storage) B3 E39F 2A47}A

i
o
of
ol
ol

N

A%
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S AAR F S QU198 (O 4-602 AU 2ATEA HiE 7}
27328 CCS 7l& Egloz gt 24V A FeAARS Uehdd. &
A7 w7t 050874 B4FHe B/4dsh7| et 247k~ g

Z

)

A,
rlo

Azl g SJusich, LAZLA ARG SATA B TS FE
1] 9o 4R W02 NGFSE B9g Bgalo] nle] ZA4H}

R

! g
B ofuA AgS MO LA B IS FHSA19

i

[¢]

(32 4-6) 2U7}A HIE71Z Z2 Y B4 B -XY 7|2 23

Tr9l: ot &

150 |

o /E
- |
150 / o /{
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ALt ES B2 2030 2040 2050
- HR| 6.7 -54.3 -86.5

(20154 THH]. %) A 4.1 -48.6 -90.8

=5 -3.6 -28.9 -69.8

xloisl o3t CCS(%) | 0.0 3.9 121.9
AT HR| 0.0 27.7 112.6

(arey/=) el 0.0 21.7 112.6

+5 0.0 27.7 112.6

SIMASHIE(%) | A 67.0 17.2 2.4

— HR| -46.8 -74.7 -93.9

(BAUTHAL. %) E@ -17.6 -68.0 -96.1

5 -37.1 -65.7 -90.4

A CCS(%) | 0.4 15.4 204.8
HASE Aol T 36.3 57.7 211.2
(;J;_J /é) Aty 235 37.4 136.7

=5 70.6 112.1 410.2

SPAZHIZ(%) | A 30.1 9.2 1.3
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AL - - —
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(LR = ALOH
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Kt&E: NGFS Scenario Explorer(ZdA1Q: 2022.6.9.)8 HIEO 2 XXt Xbd
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o E4S WIS /1% el e H8ste] gasgond A

r
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FFAHEOP} &5k A9 HiET U ©®AVIAS A8
713 AU QoA 2ATVIA HiE BEE2 FHiEE, oY
A B& AFd3A(industrial process), AFOLU(EY, 9%, 181l 7]gk

201) oAt HEXL2(2022.1.17 )(AMY: 2022.5.21.), pp. 10-11.
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B 4-9) 7|3 ALt H|m (20504 7|Z)

r=‘< =20 EtAT A

ot Al "W ean o
YAt 2EH -96.2 - 72.1
ooy K| O|H(NGFS) -86.5 112.6 121.9
= AP EFAZRI(NGFS) -93.9 211.2 204.8
2050 EtAZR(NGFS) -86.6 83.0 127.9

EESQ| AlL22 -80.4 - 72.1
POV XIAE O|H(NGFS) -90.8 112.6 121.9
75 A EFAZEINGFS) -96.1 136.7 204.8
2050 EtAZR(NGFS) -90.2 83.0 127.9

EESQ| A2 -80.4 - 72.1

. X|$1El O[3H(NGFS) -90.8 112.6 121.9
AtgrE EASBI(NGFS) -96.1 136.7 204.8

2050 EtAZE(NGFS) -90.2 83.0 127.9

oYt 2EH -69.9 - 72.1

. X|$1El O[3H(NGFS) -69.8 112.6 121.9
S5 AR SASY(NGFS) ~90.4 4102 204.8
2050 EtAZR(NGFS) -70.5 83.0 127.9

Z: BHQIAALE 2T FOEAARROF 2050 EASE REW'S of0jsHn, EIESS| AILIZ|QE 2050 EtA
22 A2 S 9|
N=EPSWESS

71 AU e A8 T AU TE AE B §FE B
AE Fit TR ol viAL =2 7| AEY A HAE HY
(BOK climate stress test model)< Wt} SF=-2949] AA & A4
(2021)Z ol AT7F LU AA A= I9F #AS AT 7%
AEHA HAE RYPS AIstAA 7SS M) 3425 HF9
AT AERA 735 Aga Vel SR AAsgiet, & AT
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SATEA WEFS 4 AR R VIS IS SR HdR HF
Hoh S oluA] fAE 8 =R gASHE oty ie wied

202) Allen et al.(2020), p. 49.
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(E 4-10)2 F8 474 Brgs 1y9] S HojErh HA B4
71 AmHEY, Altman(1968)2 o ¥ EA(MDA: Multiple
Discriminant Analysis)& ArM&oto] WEAES, & Z-Scores AFE0}aL,

B g40] M2 vlero R 7|9le] ARAE Holgitt. 208 th v
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240] Ay AR Q15 Z-Score ATAElo] tha) AH, Zo], RAle]
PO T 4 7 ARAEE SEE Eesh] Rtk B0 2tk

H4-10) FL MFX BeE DY Hju

e Z-Score O-Score X=Score
= (Altman, 1968) (Ohlson, 1980) | (Zmijewski, 1984)
S 71 CHE T 24(MDA) 2N D28l
° EBIT/&XAt * ROA
ENCIPSINE:S
e CBUE/EM - 200 B8 oA
RN EN
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* O[IOIZ/EMN |,

AAMRIXI KU« R0 NBZKRI/ & e DTA
N EESERIN =

7|EF X| B * log(&& ZAH)

*% il:lejl. XI.)\TEEFDPOEq 1, OfL|™H 02l
RH2: KA &R

7% G7HR010]0] 21 1 XRJOJBH 1, OfLIR! 091

ShH, Ohlson(1980)¥} Zmijewski(1984)= 719 HE2g F7gof o]
T 3JAEF(binomial regression model)= H-&3t0 22X o} T
o] A gHAE FH5t1A 519t F 232 AR S HE-S 53

L

208) Altman(1968)2] THXM4(Z-score)7} 1.81 =L RO HAL 1 810{A 2.99 AIO|H 9|, 2.99
HOt 3™ AMOZ THSIHTY,

e}

209) 25} ZIEHY - HEBH2020), pp. 12-13.
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210) Grice & Dugan(2003), pp. 78-80.
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BAU9A 7199 X-Score= [4] 4 J} Zth = 2304 X-Score=
A d RFARL} 74 A7 AL APAFeRE & 4= Ql=H], X-Score
Ao AREEE AFAE= ROA, DTA ¥ f-5H[E&0|t
"Q,BAUZi4'33674'513K1i,BAU
+5.679K2; papy— 0.004K3; pays [4] 4-10]
I K1 - NI pav - TL; pav _ CA; pav
wnere, i - 74 i, - 7 it
BAU TA; pav BAU TA; gav ! CL; pav
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