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Z=0|MHZ=(JI: Joint Implementation)
ZHIEE7|Z(MF: International Monetary Fund)
ZHISHALZ|F(IMO: International Maritime Organization)
ZHoi23|2|A(ICS: International Chamber of Shipping)
=SS S|(FSB: Financial Stability Board)

7|Z 8 MEHE I AT EA(TCFD: Task Force on Climate-related
Financial Disclosures)

=M EEOIH|(NGFS: Network for Greening the Financial System)
YA=ZE3|(COP: Conference of the Parties)

2AHX|EZ2(RFR: Risk-Free Reference Rate)

[mn

Pale s 2t= 2|21 5|(BCBS: Basel Committee for Banking Supervision)
HiE A 4~(£F;: Emission Factor)

HE72|(DD : Distance to Default)

S35 (EDF: Expected Default Frequency)

2H7+=2(BC: black carbon)

HJIE

MEHX| & 22| A1 ZI(SEEMP: Ship Energy Efficiency Management Plan)
MEZZE=H4(LRF: Linear Reduction Factor)

AE7[BIEX|(MBM: Market Based Measures)

A7 2 HYETH(MPA: Maritime and Port Authority)

Ol4X| MIH| X|Z(ETD: Energy Taxation Directive)

247IA(GHG: Green House Gas)

2AUTIAHSHHAHI(ETS: Emission Trading System)

& J2Z(EGD: European Green Deal)
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HAMK|H(EEA: European Economic Area)
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SUZTYSH(ECB: European Central Bank)
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[EHASHEU: European Union)

RA7|EHSIFH(UNFCCC: United Nations Framework Convention on
Climate Change)
K7\ RH220]21E(ROE: Return On Equity)
X&7ts SESHRE(SAF: Sustainable Aviation Fuel)
HHIHLAHM(CDM: Clean Development Mechanism)
ZXMM0[2AE(ROA: Return on Total Asset Ratio)
Z7| SE2H|(IRF: Intial Registration Fee)
EtAZIOF=(CII: Carbon Intensity Indicator)

X221 E(ROI: Return on Investment)
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FE2 S X|HZ2|(KOFR: Korea Overnight Financing Repo Rate)

HE ZH AR 7| (MCO: Inter-Governmental Maritime Consultative
Organization)

HYAE S 2YS|(MEPC: Marine Environment Protection Committee)

SZM || X2 EX|Z(EEXI|: Energy Efficiency Existing Ship Index)
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EXECUTIVE SUMMARY

The Impact of IMO Market-based
Measures on Korean Shipping
Companies

Han-Na Kim - Sung-Hwa Park - Tae-Il Kim - Soo-Ho Choi

1. Purpose

= This study aims to estimate additional costs that Korean
shipping companies may burden when market-based
measures are expanded to the shipping industry for reducing
carbon emissions, and present an empirical analysis of the
impact of their financial performance and financial

soundness.

= More specifically, this study first investigated the trend and
outlook of international environmental regulations and

responses in the shipping sector.

- The trend of discussion has been focused on the IMO’s market-

based measures (MBM) and carbon taxes and emissions trading
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system (ETS), a key tool discussed in ‘Fit for 55 by the EU,
followed by the response direction and plans of major countries

and international shipping companies.

Second, this study intends to analyze the growing cost
burden of Korean shipping companies when IMO market-
based measures (carbon taxes, ETS) are implemented, and
accordingly its ripple effect on the financial performance

and financial soundness of shipping companies.

= Third, this study presents the foundation for the analysis of

relevant studies since the methods for analyzing the impact
of Korean shipping companies based on the scenarios of
introducing market-based measures have not been

systematically organized.

Methodology and Features

1) Methodology

XX

= This study consists of six chapters.

= As an introduction, chapter 1 describes the background,

purpose, scope as well as major content of this study. After
preceding studies related to major content were reviewed,

this chapter presents distinctive features of this study.

= Having identified the discussion trend and outlook of
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international environmental regulations in the shipping
sector, Chapter 2 investigated the trend of response

measures by major countries and global shipping companies.

Commonalities and differences between IMO environmental

regulations and EU environmental regulations are presented.

The recent trend and outlook of carbon taxes and ETS were
identified, which was utilized in the analyses in chapter 3 and

chapter 4.

After identifying the response trend of major countries and
shipping companies, this study extracted implications when

measures are implemented in Korea's shipping sector.

While focusing on literature review, this study reviewed the
recent trend and specific cases through an advisory meeting with
experts working in international environmental regulations and
environmental regulations in the shipping sector, and then

identified problems.

Chapter 3 includes the estimation of fuel consumption and
carbon emissions of Korean shipping companies.
Based on the statistics of ships in operation by Korean shipping

companies, the estimation result of annual fuel consumption

and carbon emissions per company were suggested.

The basic information required for the analysis was provided
by analyzing the status of ships in operation as well as income

and financial statements of Korean shipping companies.

This study improved the accuracy of the result by applying

internationally standardized criteria of estimating fuel
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consumption and carbon emissions such as IMO reports, as well
as the result of advisory meeting with shipping experts and

environmentalists.

Chapter 4 analyzed the cost burden and the impact on the
financial statement of Korean shipping companies with the

introduction of market-based measures.

The cost burden of Korean shipping companies was estimated

per price scenario of carbon taxes and ETS.

Based on the amount of cost burden, the change of financial
statement was investigated such as return on equity (ROE) and

return on investment (ROI).
This study analyzed and compared carbon taxes and ETS by

analyzing the cost burden and the change of financial statement

following the introduction of the two systems.

Chapter 5 analyzed the impact that the introduction of
market-based measures may have on the financial soundness

of Korean shipping companies.

Utilizing the Black-Scholes-Merton model, a mathematical
model for the financial market, the distance to default (DD) and

the Expected default frequency (EDF) were estimated.

Through the Merton model, this chapter analyzed the impact
of the introduction of carbon taxes and ETS on the insolvency
of listed shipping companies per price scenario established in
Chapter 4.

The asset value and asset value volatility can be estimated by
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the market capitalization which is the market value of the equity
and the volatility of stock prices. Therefore, the volatility of asset
value is analyzed to have a great influence on the financial
soundness.

This study verified the validity of methodological applications,
analysis data and results through a regular consultation with
academic experts as well as field experts in finance (financial

engineering) and shipping.

Providing the summary of this result and future tasks, Chapter
6 summarizes the results of this study, while suggesting
implications in case that the government introduces relevant

measures as well as future tasks.

After summarizing the general content regarding the introduction
of carbon taxes and ETS on Korean shipping companies as well
as analysis results, this chapter proposes future tasks based on

the results.

This study proposes measures for applying the result to practical
businesses in the field, contributing to the increasing

competitiveness of Korean shipping companies.
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Chapter

Chap 1

Chap 2

Chap 3

Chap 4

Chap 5

XXiv

(Table 1) The scope and analysis method of this study

Major content

Introduction

* Background and purpose of the study
* Scope and methods of the study
* Review of this study’s differentiations

from preceding studies

International environmental regulations
and responses in the shipping sector

* Background and trend of international
environmental regulations

* Major content and outlook of EU Fit for

55

* Major content and outlook of IMO
environmental regulations

* The trend of responses by major
countries and global shipping companies

Estimation of carbon emissions by Korean

shipping companies

* Calculation methods of fuel
consumption and carbon emissions

* Estimation of fuel consumption by
Korean shipping companies

* Estimation of carbon emissions by
Korean shipping companies

* Analysis scope and data
* Analysis results

The impact of MBM introduction to the
cost burden and the financial structure of
Korean shipping companies

* Overview of cost burden analysis
* Scenarios in which carbon taxes and ETS

are introduced

* Analysis of cost burden resulting from

carbon taxes and ETS

The impact of MBM introduction to
financial soundness of Korean shipping

companies

Analysis method

- Review of preceding
studies

1. Literature review
2. Case analysis
3. Expert advisory meeting

1. Literature review
2. Statistical analysis

1. Literature review

2. Scenario analysis

3. Financial econometrics
analysis

1. Literature review

[ 2. Scenario analysis

3. Empirical analysis
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* Analysis scope and data
* Analysis results

* Insolvency forecasting through Merton | — Analysis of the Merton
model model

* Impact of the introduction of carbon
taxes and ETS through Merton model

Summary of research results and future
tasks

* Summary of research results
* Future tasks

1. Literature review
2. Brainstorming of
researchers and experts

Chap 6

Looking at the overall process of this research, the 1% step is
to analyze the discussion trend of market-based measures in the
international shipping sector. The 2™ step is to analyze statistics
of ships owned by Korean shipping companies based on the World
Fleet Register of Clarksons. Based on the statistics summarized
in step 2, the 3rd step is to classify ocean-going shipping companies.
The 4th step is to estimate the fuel consumption per company
as well as by ship through a bottom-up approach of the IMO
GHG study. The amount of carbon emissions were estimated in
the 5th step based on the fuel consumption calculated during step
4. The 6th step is to set carbon price scenarios for carbon taxes
and ETS. The 7th step is to identify the cost burden and change
of financial statement of Korean shipping companies per each
price scenario of carbon taxes and ETS and conduct a comparative
analysis. The 8th step is to conduct an impact analysis of the
introduction of carbon taxes and ETS to the insolvency of listed

shipping companies per each price scenario established in step 6.
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(Picture 1) Method and process of the study

Method of the study

Chap Step 1
2 Analysis of the trend of
market-based measures

4

Step 2

Statistical analysis of ships
owned by shipping companies

Step 3
Classification of ocean-going
shipping companies
Chap
3 4

Step 6
Scenario setting

3
Step 7

Impact analysis of the cost
burden and financial statement
by market-based measures

4

Step 8

Impact analysis of the
profitability and financial
statement per company

Chap

Step 4

Estimation of fuel consumptlon
per company and per ship

4
Step 5

Estimation of carbon emissions —
per company and per ship

Footnote1: Specific step—by—-step methods and processes are described in each chapter
Footnote2: Picture 1) is same as {Picture 1-1) of chapter 1.
Source: Prepared by the authors

2) Features

The uncertainty and concerns surrounding Korea’'s shipping
industry are growing with the IMO’s establishment of the
target for carbon neutral and zero carbon by 2050 as well
as the discussion result of environmental regulations in

accordance with EU ‘Fit for 55.

- In particular, the introduction of market-based measures such
as carbon taxes and ETS is expected to bring about a declining
operating profit margin and an increasing investment in

facilities for carbon reduction, which hence, requires a study
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on the impact of the Korean shipping industry

Therefore, it is necessary to analyze the ripple effect that Korean
shipping companies and relevant industries will have when
market-based measures (carbon taxes, ETS) are introduced in

the shipping sector.

The shipping sector has also conducted research related to
market-based measures to gear up for the IMO's most stringent
environmental regulation in the history of shipping. However,
most preceding studies have limited to investigating the trend
of discussion by the international community (IMO, EU etc.)

relevant to market-based measures as well as policies.

Although there is no cost effectiveness analysis pertaining to ETS
in the Korean shipping industry, the Korea Register has
conducted the impact analysis of EU-ETS to the shipping sector.
However, the study has a limitation in analyzing the cost
increase of the total emissions only targeting EU onshore and
offshore shipping companies.

At present, there has not been any study in Korea that analyzes
the impact of cost increase and business performance of domestic
shipping companies and the shipping industry following the

introduction of carbon taxes and ETS.

Therefore, this study differentiates itself from other studies
as it estimates the cost burden of Korean shipping companies
when market-based measures for reducing carbon emission
are expanded to the shipping sector, while conducting an

empirical analysis on its financial statement and financial
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soundness.

- More specifically, preceding studies have concentrated on the
estimation of carbon emissions following the adoption of
market-based measures. However, the scope of this study has
expanded to the estimation of the profitability and the
probability of default of Korean shipping companies depending
on the amount of carbon emissions per scenario.

- Whereas preceding studies have conducted limited research only
targeting several shipping companies instead of the shipping
industry of Korea, this study expanded the scope of research

targets by investigating overall shipping companies in Korea.

= In particular, this study bears its significance as it applied
the Merton model which has been used by the Korea
Development Bank to conduct the stress test of the possibility
of default of financial institutions resulting from climate

change.

= To sum up, this study secured the data of Korean shipping
companies from the World Fleet Register of Clarksons based
on which carbon emissions were estimated. After setting the
price scenarios of carbon taxes and ETS, this study analyzed
the cost burden and the impact of financial structures per
each price scenario. Moreover, the impact on the financial
soundness of shipping companies was also analyzed based
on the Merton model following the introduction of market-

based measures.
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3. Result

1) Summary

(1) International environmental regulations in the shipping sector
and the trend of response

= The present status of response for environmental regulations
was investigated in the Korean shipping industry. For this
purpose, chapter 2 includes international environmental
regulations scheduled to be applied in the shipping industry
as well as the response trend. Also, it identified responses
of major countries and shipping companies following adoption

of environmental regulations in the shipping industry.

= In the MEPC 77th session, IMO has revised upward of its
target for reducing greenhouse gas (GHG) emissions, aiming
to achieve zero emissions in international shipping by 2050,

the so called Net Zero.

- While classifying the regulations into short-term measures
(EEDI, EEXI, CII etc.) and short-to mid-term measures (GHG
levy, Emissions Trading System, GHG Fuel Standard, carbon tax
etc.) to reach GHG reduction targets, IMO has continued the

discussion on mid-to long-term measures.

= As a mid-term target for achieving the net zero by 2050, the
European Commission unveiled the ‘Fir for 55 package on

the 14th of July, 2021, which is a set of legislative plans to
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cut carbon emissions by 55% in 2030 compared with 1990

levels.

Starting from 2023, the EU ETS will be expanded to international
shipping, applying to ships currently under the EU MRV
(Regulation (EU) 2015/757).

Scheduled to be introduced in 2025, the FuelEU Maritime
initiative regulates the amount of GHGs produced by GHG
intensity of energy used by ships in all European ports. If ships
fail to meet the required limits of GHG intensity, penalties will

be imposed per type of fuel.

Thus, the uncertainty and concerns surrounding Korea's
shipping industry are growing with the IMO’s establishment
of the target for carbon neutral and zero carbon by 2050
as well as the discussion result of environmental regulations

in accordance with EU ‘Fit for 55.

Major countries have established agendas to respond
environmental regulations in the shipping sector, implementing
step-by-step targets and tasks. Global shipping companies
have made efforts to achieve the international reduction target
of GHGs by concentrating on the development of eco-friendly

fuels and eco-friendly ships.

Supporting the adoption of carbon taxes in the shipping industry
at the national level, Japan has suggested stepwise targets and
implementation tasks in pursuit of decarbonzation in the

shipping industry by 2050. While Singapore has formulated a
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roadmap for developing an eco-friendly ship program and
sustainable energy, Germany has established the ‘Maritime
Agenda 2050 to respond to environmental regulations by
developing hydrogen fuels.

Maersk Line is suggesting imposing a global tax carbon of $450
per ton of bunker oil consumed, and actively responding to
environmental regulations by, for instance, placing an order for
an ammonia-powered ship. Also, CMA CGM has strived to find
alternatives to hydrocarbons by joining to the Jupiter 1000
project, which aims to produce eco-friendly hydrogen and

committed to the withdrawal from fossil fuel investment.

Following the IMO’s implementation towards GHG reduction,
South Korea plans to offer the subsidy for the distribution
of eco-friendly ships and conduct education on
countermeasures of environmental regulations. HMM has
made efforts to reduce GHGs by steadily increasing the number
of LNG-propelled ships as well as installing scrubbers as a

short-term measure.

However, most of the domestic responses are short-term
measures, falling short of expectation compared to that of
foreign countries. In particular, the shipping industry, which
is a significant producer of carbon emissions, is expected
to witness a decline in operating profit and an increase in
the cost of facility investment for carbon reduction when
market-based measures are introduces such as carbon taxes
and ETS.
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Therefore, it is necessary to analyze the increasing cost and
change of financial soundness of Korean shipping companies
following the adoption of market-based measures, to
preemptively respond to international environmental

regulations.

Estimation of carbon emissions generated by Korean shipping
companies

Based on the bottom-up approach from IMO GHG studies,
chapter 3 estimates the annual fuel consumption and carbon

emissions of Korean shipping companies.

For the estimation, this study used the ship operation statistics
and financial statements of Korean shipping companies as well
as standard data per fleet from the IMO 2018 bottom-up
approach.

Based on the World Fleet Register data from Clarksons, a total
of 1,094 vessels from 95 shipping companies in South Korea
are estimated to consume 9,211 kilotons of fuel and emit

approximately 285 million tons of carbon.

By type of vessel, the number of bulk carriers was highest with
309 vessels, emitting approximately 8.02 million tons every year.
The annual amount of carbon emissions for containerships was
estimated to be 8.07 million tons while 67 oil tankers were

estimated to emit 3.57 million tons of carbon.

As many as the number of vessels, bulk carriers, containerships
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and oil tankers account for most of the total fuel consumption
and carbon emissions. Although the number of containerships
is less than that of bulk carriers and oil tankers, the amount

of carbon emissions was found to be much higher.

- Compared to bulk carriers and oil tankers, containerships
usually spend longer operation days at sea and have limitations
when sailing at low speed due to the importance of punctuality,

which has inevitably led to increased fuel consumption.

= Looking at the four listed shipping companies (company A,
B, C, D), Company A possesses 55 vessels emitting 4 million
tons of carbon annually, while Company B generates 2.67
million tons of carbon with 110 vessels owned. While Company
C possesses 39 ships, emitting an annual average of 1.16 million
tons, Company D releases 670 thousand tons of carbon emitted

from 29 owned vessels.

- Although the number of vessels owned by Company A was only
half of that of Company B, the carbon emitted from the
Company A ranked the highest. This is attributable to Company

A’s high proportion of containerships.

- Therefore, it can be said that the features of the fleet owned
by a company can serve as an important factor in affecting the

total carbon consumption.

(3) The impact of the introduction of MBMs on the cost burden
and financial structures of Korean shipping companies
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= Based on the carbon emissions estimated in chapter 3, chapter
4 calculated the impact on the cost burden and financial
statements of Korean companies following the introduction
of market-based measures per carbon tax and ETS price

scenarios.

= This study established five carbon tax and ETS price scenarios.

- The carbon tax scenarios are classified from 32.8 USD to 150
USD per ton of CO2. Such a range was determined after taking
into consideration the carbon tax price currently discussed
when the carbon tax was introduced to the shipping industry
as well as the carbon tax prices already implemented in other
industries.

- As for the ETS price scenario, the prices are classified ranging
from 15.9 USD to 61.07 USD per ton of CO2. This classification
was based on ETS price standards implemented in other
industries as well as broadly utilized price scenarios from
climate risk scenarios suggested by the Network for Greening
the Financial System (NGFS).

= Looking at the comparison of the burden of cost between
carbon tax and ETS, the overall burden of cost resulting from
tax carbon to Korean shipping companies was estimated to
be a minimum of 1 trillion 70 billion KRW to a maximum
of 4 trillion 891.6 billion KRW, whereas the burden of cost
following the introduction of ETS was estimated to range
from 216.3 billion KRW at a minimum to 830.7 billion KRW
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at a maximum.

In terms of financial statements with increasing cost per
scenario, carbon taxes were analyzed to have a higher impact

on shipping companies compared to ETS.

Looking at the results of analysis per listed shipping company,
when ETS was introduced, the profitability and financial
statement would reduce compared to the benchmark year,
but not to the level of minus growth. However, the introduction
of carbon taxes will result in minus growth in profitability
and financial ratios, particularly in the case of small

companies, depending on the price of carbon taxes.

When the carbon tax is applied, Company A is expected to incur
the carbon tax price of 150.1 billion KRW at a minimum to 457.4
billion KRW to the maximum annually. If the ETS is introduced,
the carbon tax prices will range from 30.3 billion KRW at a
minimum to 116.5 billion KRW to the maximum on an annual

basis.

As for the Company B, the application of carbon taxes will annually
result in carbon tax cost of 100.3 billion KRW at a minimum
to 458.5 billion KRW at a maximum, whereas the application
of ETS will incur the cost of 20.3 billion KRW to 77.9 billion
KRW annually.

In the case of Company C, the application of carbon taxes will
annually generate a carbon tax cost of 43.6 billion KRW at a

minimum to 199.6 billion KRW at a maximum. However, the
application of ETS will incur a cost of 8.9 billion KRW to 33.9
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billion KRW annually.
- As for Company D, the application of carbon taxes will incur
a carbon tax cost of 41.7 billion KRW at a minimum to 190.6

billion KRW at a maximum, whereas the application of ETS will
result in a cost of 5.1 billion KRW to 19.7 billion KRW annually.

= Therefore, the introduction of carbon taxes will incur a much
higher cost burden to Korean shipping companies as opposed

to the introduction of ETS.

= In the case of carbon taxes, shipping companies are able
to reduce the cost burden by adjusting the carbon emissions
generated from shipping operations. However, the ETS
requires the establishment of a variety of strategies such as
trading emission rights other than adjusting carbon emissions.
Therefore, shipping companies have more favorable to the

introduction of ETS.

- However, the carbon tax rate is fixed but the price of carbon
emission rights changes in the ETS. Therefore, it is necessary
to foster professional manpower in this field to strategically

utilize the system.

(4) The impact of the introduction of MBMs on the financial
soundness of Korean shipping companies

= Chapter 5 estimates a change in the financial soundness of
shipping companies per carbon tax and ETS price scenario,

by applying the Merton model which has been utilized to
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analyze the impact of climate change in the financial

industry.

An impact analysis following the introduction of carbon
taxes and ETS was conducted by estimating the adjusted
EBITDA per price scenario as well as estimating DD and EDF

of listed shipping companies per scenario.

Utilizing FnGuide data for attaining the stock volatility of market
capitalization of listed shipping companies, the analysis was

targeted for listed shipping companies A, B, C and D.

This study investigated the result of estimating DD and EDF
of 4 listed shipping companies when carbon tax was applied.
When Scenario 2 based on the highest carbon tax price ($150/1)
was applied, companies with the least possibility of default
were estimated to be in the following order of Company A,
D, B and C. When Scenario 5 which is based on the lowest
carbon tax price ($32.8/t) was applied, Company D was
analyzed to have the lowest possibility of default followed
by Company A, B and C.

When the highest carbon tax price ($150/t) was applied, the DD
of Company A was 3.0535 while the EDF was 0.0011 showing
the lowest possibility of default, followed by Company D with
DD of 2.7886 and EDF of 0.0026, while Company B possessed
DD of 2.7415 and EDF of 0.0031. Company C presented DD of
2.4722 and EDF of 0.0067 showing the highest possibility of
default.
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- When the lowest carbon tax price ($32.8/t) was applied, Company
D showed the DD of 3.8575 and the EDF of 0.0001, while Company
A presented DD of 3.1305 and EDF of 0.0009. Company B exhibited
DD of 2.9683 and EDF of 0.0015, while Company C showed DD
of 2.7921 and EDF of 0.0026.

= In the base scenario, Company D which possesses a low
volatility in asset value presented the lowest possibility of
default while in Scenario 2 with the highest carbon tax price
($150/t) applied, the possibility of default would become the

second lowest followed by Company A.

- This is as a result of Company D having very low volatility in
asset value, much like EBITDA in comparison to other
companies. Therefore, the burden of carbon tax has a larger
impact on the change of expected profitability as shown in the

results of chapter 4.

= This study also looked into the result of estimating DD and
EDF of 4 listed shipping companies when ETS was applied.
When Scenario 5 with the highest ETS price ($61.07/t) was
applied, companies with the least possibility of default were
estimated to be in the following order of Company D, A, B
and C. When the scenario 1 which applied the lowest ETS
price ($15.9/t), Company D was analyzed to have the lowest
possibility of default followed by Company A, B and C.

- When the highest ETS price ($61.07/t) was applied, DD of
Company D was 3.793, while EDF was 0.0001, showing the least
possibility of default. Company A presented DD of 3.1259, and
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EDF of 0.0009, while Company B showed DD of 2.9546, and
EDF of 0.0016. Company C exhibited DD of 2.7728, and EDF
of 0.0028, showing the highest possibility of default.

- Meanwhile, when the lowest ETS price ($15.9/t) was applied,
Company D showed the DD of 4.062and the EDF of 0.00000,
while Company A presented DD of 3.1452 and EDF of 0.0008.
Company B exhibited DD of 3.0116 and EDF of 0.0013, while
Company C showed DD of 2.8533 and EDF of 0.0022.

= From the analysis results of chapter 4, Company D, which
was considered small in size, was analyzed to have the
biggest impact when ETS was introduced. However, the
possibility of default of Company D was estimated to be the
lowest in the analysis of financial soundness with the Merton

model applied.

= In the DD estimation, the asset value and the asset value
volatility were estimated through the market value (market
capitalization) of equity as well as stock volatility based on
an option model. Since Company D has an extremely lower
estimated volatility in asset value than other companies, it
was analyzed that DD was the highest while EDF was the

lowest.

2) Expected benefits

= This study systematically organized methods of analyzing the
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impact of the introduction of market-based measures on the
Korean shipping industry depending on scenarios, laying a

solid foundation for relevant studies.

By analyzing potential changes in cost burden and financial
soundness of shipping companies to be expected when
carbon taxes and ETS are introduced, this study contributes
to establishing a direction for relevant governmental

policies.

The necessity for expanding the support for the development
and construction of eco-friendly ships was suggested in

order to boost the competitiveness of national flag carriers.

Since international environmental regulations are a global
task that the world continues to work on by 2050, this study
proposes that the project underway for subsidizing the
conversion of eco-friendly ships be expanded in the long-

term.

From a long-term perspective, a variety of measures should
be devised to expand the participation of private investors
into shipping finance to enable more stable conversion of

eco-friendly ships.

This study proposes the necessity to review the measure to
expand existing ship investment-related tax benefits when

an eco-friendly ship is constructed.

It is necessary to review a plan in which relevant parties such
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as the government and shippers share the cost burden
resulting from environmental regulations in the shipping

sector at the government level.

xli






N2

A @7 WE Y 2N

1. &+ HiE

=A|SAFZ|7HIMO: International Maritime Organization) AFo} %
I H S U3 (MEPC: Marine Environment Protection Committee)
o] A|77F 3JeloA IMO7F =3t 2A7FA(GHG: Green House Gas)
HiE 27145 BXEE Aot 205097H] 54 s HigsE AZE
Aok BagH =97t o]FojHth. MEPCE AERRAZIATS: A
V7122 = Aty o At 222 2AVMA IS 5]
F= kS PHASEY QY. % S7|RA 2= o4ty
AZ(GHG Levy), i&dAHAZ(Cap-and-Trade),
A=(GHG Fuel Standard)s E=Ysto] &-&s= Hiot
olty, FA7|ZA F AZ7|HEEX(MBM: Market Based
Measures)= 2A7tA BEda AZ(GHG Levy), HiEdAHA=(Cap-
and-Trade)o|H, &A7tA AFHFA|E(GHG Fuel Standardy= 7|&€4 %
Aot} 1)

N
PN
®
2

2 et
o mgt
oX,
9‘11‘
k1
_>\i
ol

>,
N
[>
=h
b

!

HN

f
rir
19
olN &



d3y o] 2AE Xﬂ"ﬁ}—b upotdHES} SR FEoldHEE 2z A[F
Al ZA7ME BETETE 10082158 A Wi e SErt EEES
ORI FokL ‘Rlﬂr edANAEE =4 sl A7t wed 5
Je e FF AT A, AR SEOIA dRES 9,
FFFolA mid AFE A5EC] A8=He WAoot vigdARA ==
EU-ETSS} fARHER BU-ETS7F 34 312 AAz2 2849 7MFeAx A
o 2A7IA AREEAEE AddE &) ouAd A gl 24
7t HiEEE ARtshs Al=olth2)

2HH IMO MEPC A|762} 3]9]of|A] A|5-2]2]A(ICS: International
Chamber of Shipping)= IMO®|| &tAA| & (Zero-Carbon) 71& ¥ Fet

4 ARE YYst= Hl o7k vlES £E5H] sl ©aA R et
= Ao, 774 ZojolA= FAIF R =Of=A] Y9Ity ICS7H Al
et BNl = A AlA FES 5,000€ o9l e et A&Ew o4t
feta £ 94 39 Riste AR, BN 2 5 FAEI WE
< ofF] A AA] AUt} ICS= FHAYAE =7 AYEE s@aulE
HARAE A8 Hrh= A AAZCE ddstd 88 B4 HiETol
g Feas Fcks A7INIERAE FsoF fttkal F2gskal Qich

E3F 202149 749 149 FHAHEU: European Union) HPAL3l=
20504 B25Y AAS 9 F ZHE, 203097 DANEEES
199049 4] 55% 75st7] 1% ARt W71 A(Fit for 55)5 TRFCEY
Fit for 55'9] F8 AY AL 2H7IAEESIAHAETS: Emission
1) BBIR(2021.12.30.)(ZAY: 2022.6.24.)
2) HQEI2021.12.30.)(FMY: 2022.6.24)

3) International Chamber of Shipping(2021.9.6 )(ZMY: 2022.4.19.)
4) BAHR(2021.7.15.)(&@MY: 2022.5.12.)



Mz 01

Trading System) 7H&, FuelEU Maritime =%, olYA] A& AA(ETD:
Energy Taxation Directive) 7§73 &°] Z¥EHH s|& Fwole ==
of|"g o]t

WA, ETS 7H89] 8 W82 20239FH =4 o ¥& EU-ETSE
g Al&old, EU MRV(Monitoring, Reporting, and Verification)
(Regulation (EU) 2015/757) A& t4F Ao A8 o Ho|ct. A
i wiEE APY71e2 =40 Aegle] EUW(EUZE = EUAHD &
2 wiEFe] 100%, EUGQI(EU & Ex =2) I siEFo] 50%=
t}. 4, FuelEU Maritime2 589 B2E Loj|A] Adto] ARgHE= of
U9 2ATIA FFE A A2 =4 o2 d=SHFuel Mix)

o 7R & HEbA 7 H]SS 277 AL EFo 7 et 2025
WEE FuelEU Maritime 8§ o4 A¥-2 202049 7|&4t= EHE o
S} Zo] A WiWo 45 iAo mE 2A7HA ot ?ﬂ]aﬂz‘%
THEStofof gtk 2A7FA ok ARV|EE WEAIFIA] XS AL Z
A SHER HaS gFdoF gtk ETD 7149 8 W& A=
A719] o || g} A Fe= 7INeE £ dx 9 Ao of
HA ALES £Ysitt= Zolt}h?)

Ol

oy N

HEo] 2 AAE 4] e @asdE sl THFo] g
Fato] SFA L Qlnt. divta a7 U1 HAT(Maersk)= A= 1

g 15092 9] @S RasoR fhkal 76kl gloms), AQA 5
2719991 MSC(Mediterranean Shipping Company)= SAANE -85t
getast 298 R&D 78 £24E FAskL Atk

5) EUOH 4eiX| SXS 9/o) 574 F= 3128 245t & 4 5,000 0je| 44
6) WHW(Well-to-Wake)i= O LAX| 4444, 01, 2 2 ALZ7HK| M1 Cist 24 r o312 Tt

HiE&E 20|
7) BAHR(2021.7.15.)(ZMe: 2022.5.12.)
8) Ship & Bunker(2021.6.3.)(ZA4: 2022.8.8.)



ojxg IMO9] 20504 ©AFH EAA|R E3x AA3} EU Fit for 55°
of M2 34 FAIZA] =9] Auto] wpe} L-uet sheAA Q] ESH Tt

S87} o1 gk

EUS A=l A= IMOS] =AIg ol et ¥ vl Aol
EU-ETS ¥ FuelEU MaritimeX= EU AFH9] Ao XA &S A
A FE}. 58] fAAU ETS 5 A7IHERA] =Y A BadiEso] T
A SHOE FPo|YE ofe, 2AVMA 52 't AvIFA
S

& 27} So] oabET. T2y @4 Seluete] A9 e S BT

R, ETS7H R A9 Seve shes1d 8 Arge] viAs
nFavke $4% ozt o

N
re
ol
Jjo
14

e
re
-
1o
I
2
Y

2 AR, IMO9] AlA7Htz2|9 EUQ ‘Fit for 55 A

9|Z2l eAAet HiEAANAE THOE e F& A4 34 A =
ST ANEY oo 9 FEH A S U A And
Zolck. 4, AR7IRERA|(FAA, SraviESAARA) Al Al 2
27149 Hl& F7F B} ofof] WE ALY AFPd 9 AT -
3 a , AR7IEERA] Q) AU

aah 24 P AR I

ox W orr 1o rfr

)
i)
i
rlr
|
i
fo
~{
i
ML
T
_0\1'4
rlr
Y
)
T
>
3

9) Ship & Bunker(2021.6.4.)(4AY: 2022.8.8.)



H2E A+ HeAt UH

£ d7e 25 5Fer FAE0 ot Al AMEolA= IMO Al
HEzA| 9} ojo} Hid H% gl =2l w4, A+ =4 I_:r" 919k
: oq:[L_,] T8 —rzﬂ /\]

At

A2 A= ol T =A 3 A =9 T A eteka
8= 9 o9 FRAAS tg FFE AWHEC. IMO AG7IEERA]
(MBM)€} EUS] ‘Fit for 55 9|4 =252 a2t BiEdAHAET)E
407 0] 53kS Al HE 1 IMO 34 FA19 EU 84 A Zol )
54 AARtE Fa5 9 59 Fa4Ae] -85 Tots] v
2 o2 F2o] A& Al AXREE ZET

AL A4R IMO GHG A7l A48 434 (Bottom-up)
WS B8ote] S oYY dRanYt diuETe S
oh 2TS WERAA 23 Qe ey LA $AS EdE
198 ot ARAnT SANEY 24 A0S AN

N

A4 A7 IR o] Skt s1e719) ATAdAel b
A QoS BAsih WA, A 2 Sl UARAl 71 Auel e
Seltet 919719 A W AP Her1Y TR HlEREe Sl



Ao e FeEluet sler|d A% A=E 722 S8 A
WS BAA o= metsly] s F8=2] S8a=7 oA &85
AT Merton E3Z 53l 24 1A = Alvte| o] wE A 271
A mAl= 9= ZAd.

HEF 4 A0 LMt FHHAE A=A Syt sheatd
2t 713 AARIT

1o
o,
o2
)
o o
2
=
ol
ol
N,
1o
ot
N



&

X2

HI3E

Hag

X5

Heg

INI=MPSYN RSN

o2 £2 2 22 TR the
- 2R|H IH

-ZQ3 U Q| ZQMA 1SS 5!

QE|LIZ} SR 7| EtAHIESE £
= BMIHQQ J|EAIR

= LUt ohe7 Y EtAHIEY
- R A DS ERAHIEE ALY
- felUet o2 |y e AR
- Re|L2t SHe7 | BAEY

ERG -I-;; 0 ‘l;'
ox oz 0F o

=T

AR |9ER] Colof w2 2| tat
52720 B HSiota} e x
3

" 0R
m [r 0%

M0t 7| =Xt=2

GhAM| =QI0| T2 HIE2HU
MR7EE Het

= EtAHHSH7{EHA EQ0f M2 )
SEHMHY THFAE Fot

B

X| =Ql0| RE|Lt2t
R 4™ O|X[= Fg
W2 A oo XjE

| |
|
0 AL AL
== >
g B
_9]_'
AL
1
N
B

r

M2 01

1. 28
2. A
- AL 2N
oy VI=ITRS|

T

- Merton 2§

4

> MO
AL re

=
o



o A

EdAHAl
Merton 2@l

o AR A, g

‘C:)_J_‘

AA

il

5

29

A
&y

s e Al 87

RSN
T

AAIg. 270l A

DRI

=
i

o7 74 B AEt A

oo e

ol
=

T A A

)

=

Fa 24

]

HE

=
=

3l 24l s3I A

9O
=]

o}

Zluet 27149

o
e
-

T

tot 183 Z2< WFRY EARIROIA

A

Al AR A fEYEtelA 29 S 71

71949] Bl A

s

Septet

2 0
T—

| =] wh

=

=
fs

A4 27371

gyt sl

4

A|(gh2eA,

HAA) =Y AluEe

Ll

fl=s

st A7

AE &8

=
<)

)

ot

o

Fustel 4%

=
=

F, AA =UAHE

dAHA =9 &

=
=

Ll

ERS



SEH oz Aol 24 e s 2 gt gauEdANA
=9 %= AHEAL EAE AR 380 4 Al =0 wE
she71dE AEhd gamiEdE A% 4o 30 4 &
aEFE EXE eyt sherldel 43 Aol viRle 9%
< T vpAE 5FelA = 4goM FE gLt SaEEA
A =Y AluEeE HE Feo] BT e fiuE A dierIde
AFARgel oE FFE mAAE 24T

(2 1-1) A7 Y =G

[ ool wy

124 N 6EHA
MNE7|WER SRS i AlLE| 2 23

] ! | 4%

L

e ™y e ™
201 7|
o (o1 o AqHE M7=
271 FHY H| 2 Horoig) gope
\_ Y, \_ j 24 Y,
i Ty i Ty
sHy
ITHA| g
[ FloeE ~o1d L= o B x|
o HENY 25 EecEl =) I 58
. - b oy
3% 3
ACHA|

I|YE, Hure
SRS

J

5THA|
e, M
EbrHl ST 3
- A
= HAE P! A Bt M= 2 Hol| 4EE0 US
A= KA 2




sielofrs gaA B gamiEdr AL 4% A% 55 24T A
7 F2 O|FOAAL Jlen, e AV AAE dHe® AR
|4 2 20l vRE S HHE A5 HgPH = loh RS

ShaA] BEHAAO] Ofst A9t TEI5te] Avi-Yonah, Reuven, & David
70| FAEH Al 1A v E+tskal dukdosz
ML QAfel= Aol 18] oj¥x] Yty A3t} 181 Ramseur &

Parker(2009, March)x= A2 AHAE @7| viEH He-S AFEdk= Al
= A=E 19 £ oy gAA9 &Y F sl B2 siEFS
AbEdh= Zlolgkal Fstal Q.

AA718ER 2|9} #Elsto] He, Wang & Wang(2012)2 EHAA|Q}F EbA
HIEHANAE vlwste] i o] JeHE T 24 HE 45
ot &9 7Rssltta FEFoH, ICS(2009)= A7IHEERA] f3)
Aflo] s S Fatol HanEd] 474 Fujxrt g Aol A%
Skal et

Kim, Kim, & Lee (2013)2 &t4A| Hi& A4S 248 & = A1F

10) Strand(2013)
11) Hammoudeh, Nguyen, & Sousa(2014)

10



0= -
%EW% i dnT o 5849 Ba%Y Ule Fgu

a7t AiAS] Mk 9 ga A7
1097t opefet 2do] = glon E-4Igh
71 98 Bakkehaug et al.(2014), Yu(2010) 52 SP(Stochastic
Programming) 23, Meng & Wang(2010)2 chance constraint

programming model& &-&sto] 43t}

E3] Zhu, Chen, & Kristal(2018)2 SP(Stochastic Programming) =&}
Pl(Perfect Information) g g-8sto] g o] H7IA 7]
Ao &4 A 2l A= Y¥F= =AY 59| ol52 ©aA| Blaa
=l /\]Urfqi— A A 5L

H

k] 53k 0] 2 714 B8]
A7 S ke AL e 14 esIle] BS A ol
7 %S W o W Ahe SAskE Aol 98 Eelon] Ba
S0] Al bl Aovt eIl 2 HaEE AR
A3 579 TS Agslor Bk Foht

oA sheitdol g il I A= obAl7HA] @ol o]F
oA AL i}, H¥Hgst- @@@7“:41%‘(2020)3 IMO &AtekE B+t
Al B AR ARl mE fEvE AAES] 97t REe dseeR
A 22 B HAE A viAlE I 24U -
A(2020)= IMO7F AlARE 247k A5 A 5 o]E 24| At M
B2 7le, HAdRS =Y 8A 7 siAlAe] EEaet A% = A
HEL AAEE AAHH.

i)
e}

F_

11



2. EtAHHSHAN 23 dAAHA

_

ofje] etauiEdANA B A= viEEAHA Edo] sfArgef |
= FFE SHOE o|FofjF o HTol= AU 7|Hke] FAIE @

Byt 2EdS ARgsto] G EHAIAY(EEA: European Economic Are
2AZEA HEHE R4S sfARdel mlA= AHAR1 BAA Oéﬁc}'*g
AR A7) o]FoiZl HE et

SHAESHARA Y shAr Sfiofl ATt e TRIste] Shi(2016)2t
Miola, Marra, & Ciuffo(2011)Z ETS ®Heo]l sfA3E Zgsl= 2] IMO
9} 9M71 9 HSFHHUNFCCC: United Nations Framework Convention
on Climate Change)°] F75l= A&7ks7d 710l Fdsh ETS 2la=
M=ol Ao ss gagdo| g 4 ok 43

Ae

: 3

Kégeson et al.(2008), Hermeling et al.(2015), Faber et al.(2009)}
SlAtdell ETS A& Al A3 HeP7F S8s5iths A5 P
Kageson et al.(2008)> EU-ETSE sf-4tdol A-8517] oAl o4t
ol EAZ 1Efsto] X214 Wit siEsl & I S Asfiof etk
F5HH, Hermeling et al.(2015) 9A] GHG A7 93t EU-ETS A4
He] S84 FE3h. Faber et al.(2009)2 ETS 8&4< &o|8H
EUSW- 9] 2= Hi&S ETS ol ZA|AHoF sh 53] AYsie F(d
glold, f2A4, 3 5ol A=A He7t 585 viriHeE 283t

= 488 &9k

o Shetielel S Al R AE UL vlACte GeE N
o} 0|52 ujE sl 8ere) Aaedol et 2Ugt 7)o EYE A o

UA| 880 %2 HE(RoRo, RoPax)2 A5 5+ H 251 %oz

12



2o|o) W =] v, 7} Rgef chs) xpaskel ETS WARIAS A%
ok siekan 43k,

£3] Christodoulou et al.(2021)= MRV(Monitoring, Reporting,
Verification) Hl°|E|E &85l EU-ETS7} sfAtdol| mx]= 234491 7
]X—] OﬂoC}L—- .Il__./}ﬂ"%]:]- :[Lxﬂ?(-]_i qob} 7]—73 o] kﬂF,]]:] X1E]X-] H%H Q
A7EA HiES 8 I U 59 HSE ek AUE| L 7|Hke] A
A JF B7F BEZ ARESt] REAARAGEEAUW 247A HiERS &
HS’B\‘:} 3 I E B4 B 714 A E, AAHS] R H(E
Hp)7h A Y] A HE(EEHp)0 vA= 9FE B7HEI

Bl %ﬁok— Serlh W, 38, 34 5 ol el vk A5
e A7} olRolA T ek,
224 MFRQ013)S BRMSUANAZ HAsh BRAGE U

SHATIRNEEH, £ Bt S
IrEge 43T F her199 FFBAOIA Jhrole Har 4

i A EA LA ET SAZS AT

FTH2019)2 =A| S FEolA ] 247 HiE Al dFel
Z 511 17171 =AAHUN), =AHAPIHIMO), FHLHED)S] 1A
¥ AR oY, FNF(2021)2 EUS MELR 1Al 5 <A sfol &
S5e WEe dHEIL AAREE AARH.

;:O

SAHole] APALES HeAe] 83 ATRE PHF Aol
HA2014)0] et o] AT SAFRoLY] MRS ZAtste] A1et of
AR Ak A e ArAlecr LUHAS I S 4
o) 4§ Yhe EEYH T2l AY 220191 KA A



il e sEdAHA AEE 2ARM ARt siEdA A 2o A%

£914-7157H2021)= EU ETS 4719] 8 A= AL wi&s]8EF
(Cap), HiIEH TG, F FATGAS A7 9H2], AARHYsE 24,

k)

9
VAU 52 FHo= BAaH

3. Merton 23 & Mgt

7199 AHibE fH4 S50 E EATste] 7199 48919E B7tet
£ 22 Merton(1974)° 9l Ao AA=ATE. Merton HHF-2
SIAF Ap4tol| Higt spAE S E AT MRS Bk 712411 A2
HAZ fEglon, 7|99 AHEE it gt SRHoE He AR &
& &S At x4 2d=Z AREEHE12) Merton 2ZAE 7]YH0]
ol w771 =g 9 FH9] Fo]EA(Zero-Coupon Debt)E 7HA|

Qltkal 73t} 13) o]& Merton H@PHTE EXot o] /Rt
2 =0 71& Merton 2E¥} H|W et AG7F A|F7HA] RIPE0] ot

(@)

_

(ST}

glEl

Duffie, Saita, & Wang(2007)< F2]¢t A F4] &, A¢AE
T} 22 AXAA] HM47F Merton 289 A2 (Distance to Default)
£ BAR Folle RrdE 0] ks A2 o3l Hillegeist et
al.(2004)9] AFoA+= Altman® Z-Score®?} Ohlson®] O-scores
Merton 22 &3} v om 1 A3} Merton ©go] H S5ttt

12) Afik, Arad, & Galil(2016)
13) OZARI(2017)
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Mz 01

I AIAIRt. Bharath & Shumway(2008)2 Moody's-KMVE @S 7|9k
o7 3t BZSE BPHT} Merton BE 9] 7|22 o] ¢ FHoju ZATE A
Aok AL BoFTh Afik, Arad, & Galil(2016)2 A5 E3A4

Merton 29| E<=ohd gyo] & et H“?.uﬂoﬂ H3jA et 1l
TS 7L Qlof ©ett 7IE B ARSdhe AS AT oA
AEAES 7] sl ot A B gl o] JNEEIRlE &
Total, W % 500] o ®7ks Merton o] ojHs] AREALY 5t
Al sFEsHAl AREEAL U
Merton @2 oh&2]Ql =84 ofyz} ARFoA 9] A 8-S fIsiME
o]

A7 XY Folot. E7] FE 7| T} Ee= vAA FEo] IE 7|49
AEA QA EAo Merton Ego| a5 Q.14

—_

Capasso, Gianfrate, & Spinelli(2020)2 7]& HH3lo} 719 A8 93
7o BAE BAT A} 71 R A7t 7149] ©ta viEss ¢
B Hofkel 3o #do] Qlthal Hith. & 7[Er 2o dAsitH
(ceteris paribus) B4 &3] B2 7|

Kol B 2 Ao AAET. ANAOE ofef3t Frhe 7| A1Fo

3 o] 799 & W ABY AgEo] JFS v AL Julat
o}, ol uket T8 A 71Tt YA UYAR: V1T sk Aol E
P S Age) N I SE 1A el et

e

Reinders et al.(2020) A oA Eoh 571 #1& +6(87D
A 949l Merton £84 99 X@(Merton contingent claims

model)& A& B4 FA0] 719 A B FAE BI1A A 7t

14) Battiston et al.(2017), Li, Wang, & Liu(2022), Reinders, Schoenmaker, & Van Dijk(2020),
Naim & Condamin(2021), Capasso, Gianfrate, & Spinelli(2020)
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Ae] vR= FFE BRI ©] A7te viEgEE 23 ol digt A&
Algt =4 glo[HE ARgst] HdE ottt A7 23, gaA EF
100~200v§7} I —b o% OifEM A= *d%* o}~7}°ﬂ ot A A

.

Battiston et al(2017)2 &8 &/l tigh HEYZ H F41Z A
Eisto] 715 A4 fddo] 25 AlAEE 3l AutEs WHAlS A ETH

o] JdF= YEYA 78t 7|5 AEFHA HAE WHE(Network-Based
Climate Stress-Test Methodology)= 7H&olal =A1 9 22 AJug]
F iR FE A 2ol A&t 7% A B B gt 4
A ego] o|FojA| 1L glom, 53] FAF 9 A7|79] B¢ FAA A

B EEEIQON £ HES AT ZEYT AT 1% FHo

¢

WA 43 e ddae Ao 44

AL FRRH
Deloitteol A= 71 t =

St7] 9ol 232 gdaHEd, g4 Ak, ASAE/E

o HU} —l—]:‘g‘]’]- '8__ fil

Merton®] LA HFS ARESto] ReAbdS o5 4 9loH,

g 7199 vl @5 S50 U3k FAAE ES ST 4 Atk 1)

&

R
19

o
=
olsly
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Mz 01

Zojx] 1 Qr}. F=ELF(2018) RuA 0] wEw 7|ZaAgs 7|EZHs}
Ao FAIE Aok &ol2, o|YATe}t EYH AT
o]

=
2 FEY 4 9 F 2aat 47 gE 42E Sl 38490 3T
=

ES
g2t I = ol AT tiet AEH A HAES vPAS=
Q1943](BCBS: Basel Committee on Banking Supervision)of|A] @il
QHeE AAstaL St vk IRk HFFO R ARI23gollA Merton
HPS EUE AEHA HAE BYPE 15510 Stk FHSY=Y(ECB:
European Central Bank) 9A] 7|&¢7]o] @& AFH 44 H7He
913l Merton 232 EI5lo] AEHA HAE HPS 15011l Qlth.17)

SHH 201749 69 S84 ¥3](FSB: Financial Stability Board)7}
71938 Y HEZIR BlAFZA(TCED: Task Force on Climate-related
Financial Disclosures) H1IFS HHSE o]F, W2 IA|7|1=0] =4
8= A=s}, AR gt 54582 Toli e A7 ofy=t
o535}, £ EAIZ St QUth18) TCFD EIARES @ A¥d2,
@ A, @ A B, @ HELYAS} BRE 47H4] Q4= A XS
AL, 53] AF2AE fsiAe vl AU e 7Rk g4 9 7]35] 3
7Pt 2832 xsiieh19)

ol% 20189 = FHAY S8t =, 20209 149 FAZAZH(BIS),
202048 5% SF8AIAHESMMIELQF(NGFS: Network for Greening
Financial System) §°| 7|38|A3E #|ote s &40, 7lo|=& Ot
F5} 20
16) Basel Committee Banking Supervision(2021)

17) European Central Bank(2021)

18) BiXiist AiS(2022), p. 24.
19)
20)

BixoH Ah2(2022), p. 9.
BIXHGH UHR(2022), p. 24.
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E35] 20219 4¢ vpd 2= Y3 (BCBS: Basel Committee for
Banking Supervision}= 7| SAFE AT SHLHES HHoIOH, &
Yt S8a=7ITo] S & e 7158 QAFYAIY SAT B
£ B nydYaE Wisiainh e 2 @ HAaAo] ol
@ JazxA WP 24, ® A3 g}, @ A B o2 vd

T}.21)

|l

0

oo =

(O3 1-2) B2 L= A9l 7|STFE|AT SHUHE

Climate-related financial risks

3 1 Risk Climale risk drivers | Tramsimission channels
Basel Committee identifi- (see companion report on transmission channels)
on Banking Supervision cation
M-ml Exposure measurement metrics and indicators
€Ol 5
Credit | Market [Liquidity| Operati [other risk
T c:n*lu-ﬂw o
H
! o o
Climate-related financial g
risks = measurement £
methodologies H
§ Vulnerable
~N €xposure to
spa
Risk measurement approaches
= Forward-looking
§ Scenario analysis Stress testing
"
Sensitivity analysis Other practices

o BANK FAR INTERRATIONAL SETTLIMENTE

Xb2 i} AO2(2022), p. 9.

134 o]’ Merton B3+ E8% A7 F= 58718S AFE
A7t Hojko™ SfAS R M dAqs oFF] u|&3th Aol
‘:}. Alizadeh & Nomikos(2009)= Merton ¥

ol F85H7] el T A7IAI7E 19 275t Eejo|x w7 1| 2
19] g 1382 7 gl AERSIARE AR S0 AT
Langdalen & Johansen(2016)2] AFoAE= =29o] S|Ao] st Al

21) eiAfst Ii&(2022), p. 13.
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2T E Merton R3S &-85to] 45T 200395E 2014E7HA]
EHoloflA AE A 252718 e R A5 XgFlen A5E
& A =86, e € 294, FEEE, 7lE AR FERT e
THE 7|92 2= Stolt-Nielsen, Solstad Offshre, Prosafe, Odfgell A
7b ZFEO] Sl

0]x]1(2019) Merton 2@ &8st 7|JHA A3 E 4ot

s 48482 245G i 719 diE ZEEYQ AEe ot
3oz FEAGEAAHE FISISOIA ATt I5E UE
LEEDQ A8E L8t 1y o HolEs dSEE &= 3
7] 2ol FAZCR 2719 HAIE SHoHA= Eokal 25U

FeE, FEEE, IS 5)oE FESt] EASITH

ﬁ. O%:
)
Ho
o

sz FAME IMOS| 7P A=t &7 Aol HiwlstaLAt s ZofollA]
AP7IRERA S FE A7 o]FofA|AL o, tiREe] AR+
A SAARIIMO, EU 9)9 =2 5%, 34 55 4

r

X} LSy [ WY
AU-<] Al Hgste] HiE STl die ¥lE SVRETE 2T

gl A7 A
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ol = =& 23 X<t ]

0lo
O
ool

H1E =H &8 4

1. =M &3 A B 3
g IAE He=

°I % 9

o 1% o Fik 53 S4EA 7He] 2o 8 /\].ﬂ_g 1H7] %
=

=

2 9] ol w}aw
oA 22 AUl WEEs 0@Ed FoA trledd] sl

1) |U7|SHH5}ai2KUnited Nations Framework Convention on
Climate Change, UNFCCC)

715Hslo] f-S5k= A AlAIE =389 EFL WESGA S} uta] ek
ojt}y, IEa I AEELS 19924 AEE Fell7] 3 HSFE HUNFCCC)O]
o}, 7|5 HSER AlA 154719 A3t HIEEAE AR 507 FA
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o] HIEAZ 718 o2 1994 3¢l A4 o® A wQlt22)

7| FskEt GAlEEo) ) st nE B EH B4 3K
212 goro] #3740 wet 71 5AA AT 494 4L 2]
L ~zog 7] & LAVIA =0 oFYEE dAlst= Aot} 23)

FA7| S 5 8 Ho2 GA=EIE o == T &
A7)k oF T Kl QJAPEA 7] FAZES(COP: Conference
of the Parties)y= GAF=E0]| FoFQ] o|dg) W 5 8 ARKS ZIHHA o
% AEsP| 98 A 1314 A7 & 263] 2= Ut BASIE &
SiA FQ SFFR nEYAL} wteFfo] AHe =it

S|o|H | JHEA|7] & A =Q
%7|T‘ﬂdzr§.‘% CINES- S ES B
COP1 19958 |+ 20001 0|52| 2A71A Z%S 95t &4 15 M7
SYHISY . =ojns HB3KI YA E S| B GHE S SHe HISE 9
Ar&H(Berlin Mandate) XHEH
o B | ITIEQ| 24UtA HEY UE o|F st
COP3 01 997¢ * WEOIMA HEH(Kyoto Protocol) SS03N|T, MR
U= £H HNIA|, BIEH M2k S AYE20f U5t M2 2A7A 2
% 4o £l
o MMIH HA0| 20 2ATEA HiE0] CHSH RIS HQ! 22|t 2t
COP21 20154 QU 0/82 of&St= LHEQ ‘T 7| ™ E AEY
oA I ° 2100 H7EX] A5t O Mt H| WOt KTt BH2E0 AE5=E

£ 2T D2t £FOE RX(IFH22E= 1.5CTHX| High
RhE: QI mE(AMY:2022.5.10.); BHREAITY 277|597 | MSME(ZMY: 2022.5.10.) BigO=

x-|x|. ;er)\-l
22) ML 2717|F %( ZA1: 2022.5.10.)
23) E45 SH0|X|(ZAAY: 2022.5.10.)
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o 22 =4 2 et tg 5% 02

2) WEQIHM

718G HUNFCCC) Al 32k BARR-E3(COP3)NA = A Al
o A 2t HAE At 75 JAAMA AEGA 7T AEE AT W
EYMY 7 F83% W82 &A1 sidshe w7H(ml=
=, & 5 387=)0] 20083+ 20129Q1 12} F<F 717k Ato]of] 247t
A HEE 19909 $EETE 5.2% W3 Aojth

WEHYA Ao] A7t FEH Ao =51 H ot ’?ﬂﬂi WE HAHY
F AAE S50 247 HiE A5 RS 584 A AE 5 3
== #jEdAH AZ(ETS: Emission Trading System), 3-5°|FA| =
(JI: Joint Implementation), FA7FEAA(CDM: Clean Development
Mechanism)9] Al 7] A=E =dFt.

(H 2-2) WEQHENO =2 M
M= FO e
e WEOIHA X 17201 HA|
o 2ATUIA UFORVL Q= IV 0| HiE S &Eet =, =7 HHIE FHE S
HIESHA2H M | HeHE Si&dks M=
(ETS) o SiFEH HEE oSt I B Q2R HIEASE 1Y
. °*E”E| FHEO| 01EE 27t= ER=0A HE U622 Hoj
ZUeEfA (Cap & Trade)t 7|1&2148 Al (Baseline & Credit)
EOHA HIBZ0 HA|
S | Off ZEHE =715 AO|OA 2ATIA LS MRS SS22 0
b= A2 1Yot= Mk
X|’6|'0:| HI‘AHE| QAI]',A 7|-7‘c)k|x_-||g| [e]]

S0 M=
n

ol -III F_I 0>|

I'II'_I

4m

_I

SO M12201 BA|

MappewE 0T | =R/PEEEA |0 ZREX] = =710 £ EX#I@I LY T}
(CDI\/I) A HH 7F7<AII-IO§ ;(|.;19| 7E|r§A|1-|01| tﬂcg%rz'\_ %_ x1|5
* WUEY=O| K& kst WA 7|00, B5M | =7 2478 &
ZO|22 HLH HIGIINO R SMGIEE 57| {5t 28

[ e |

At=: 2HM35((2008), pp. 223-224, United Nations(1998)2] LISS HIEC 2 XAt K|
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3) m|gd

Fuisll Ygale FAWAZ A%

FE0F T B

20209S 7|$0F o]A7A] 7]
d WEOHA 9] 7|gto] iR Hd et 2L AALAME
QA40] dFEAT 20159 12¥€°] g2gHo] JZA= i)

g2 715t %’4'5‘3011 et A A7 i8] 70%— 72 EEE
T}, ofof] AFdst A7) o] o= tiv] A Bat7|2 o= 2CHET A
| ¥ FE02 FASIAL AHdst A7) o div] A Ha7|2 5=

STE AlgFs7| sl =gstal Qlck.29

ol
(o]

ol

—_

TS s @A) e mEste et ek

(B 2-3) DEOIHAQ} It2|&F H|

2 ZE A T2t
D COP3 19974 COP21 2015
- U= WEOIN XHEH IEA T}2|0f|A] ZHEH
~ 2EX | 0ol shot= =
_|__I_L
— & %%7@ 2008~2012¢
4a] 2% 2O |7k 2013~20204 20203~
o AMRAS}O| M CHH| X7 BH2% 2T
 2ADIA S 19004 Of2f2 QX[5ka 1.5CHIA
AZEECH52% 24 H3to17| oJt -2
=oue | HHEEIHEH He, SS0Id M, | 247tA Z2E=HE st
e S 7N M = EEEES, 7|0:1(NDC) Hzs 2~
- HEIROIR 2ATIA HE 25 92 | - HER0I 9 2F, N2
23 ZHE 24561 flst 7|§ 91%'5
Bioro) |24
INE=MPSINPSE]

24) United Nations(2015), p. 3.
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o 22 =4 2 et tg 5% 02

2. IMO &3 N FaUEa MY

ZABIAFZ]GE IMO(International Maritime Organization)= 418+9]
FE, A3, FINE 55 IAXLE FYsH] Hsf e 79 A
271724 1958d0] 7 7t ARREZI-HIMCO: Inter-Governmental
Maritime Consultative Organization)Z AA% 1l 1982¢ A|=9] =A|
SAI=Z ARG 20229 7[R 0& IMOE 175709] 3=t 3789]
F3]¢o] glom fell A=A HYS EH6f bdsta g Fos A

Moty BRHoIT ALPset e EAshe AFHS AT 9lrk.29

1) IMO 23 A b

71508} the-2 o A ARl WAl olgrolct. Akt Hopt ge

o] eIx|Eie QlAjo] FE|HA] IMOCIME 2A7FA A, A5, BA

of,

N
0
o,
=
30,
v
4
©
=o£
o
to
of,
9
=
%
=,
X,
2
g9
rlr
)
[\S)
R
=,
-,
u)
)
0,
o L

HE] AZEY] ARgloH, IMOoA= 1973 AlBto2RE e de
A517] It FAEERE, 1978¥oll= ol tigh FAE AR FFLEYA]
FoHMARPOL) 73/78< &gt MARPOLS & 6719 B&:47} glom
JZFolA B&A 62 Adto2RES 7|0 WAE st o=
19970 &= om 200560l Taw7] AZF.20

o]AY IMO+= dUYSHY Hovt S22 ol4E WoeawA d ZAY
| A4 Ast=lx glow AR 87| de] 8 HY

st ook

25) IMO(ZAHQ: 2022.5.19.)
26) ZESHYE(2012), p. 366.
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= FAZ|Zo A At

M @A) 2030

H Hl F2 U8
o]
O GHG %2

rron

2) IMO
204 A IHIMO) e 7S ST

9 Slesiie] 87 FAIZ AL Slck. |
3} 205040] that FAHR BEE AHsAA 24 sl Roo] 5

=

NEe FEokL e 53] IMOCIA = AHre] diklofA Esk wiE7t

S}
=

A5 ARSI AIeHE(SOx) Aa4teka(NOx) A 247k 2
o7 o]et.27)

22 99 Thedt 2 B A Al
H 2-4) IMO &Z M £X|E =2 #H&
2025~

2022~2023

== M|
2050E7HX| si2=0f HiE S 50% &=
EEDI EEDII EEDIN EQI04E
S|4 (ZITH 50% 7HX| CO2 Al =ol%
A MEL EEXI £¢]
EEXI (EEDIIIl 7% RE 2&pMi0) M)
=H7|1H Cll ¢!
E3N cli (2023~2026\ O CO2 2%4] Z4%)
2a 2022 122 SEEMP PART Il &4 2 £01 $01Z(CoC)
A EMH|X|
SEEMP 1 il =20 Eq UL DEERI2)! 72 AR SIS
SEEMPO]| Z2&F5H0] =20 X501 HR)
2AItA
293 S
AJEE7 Bt HE ° 1'32“(2021 H 2~20224 8): - &7| F2XX| Kot
~ x4 2 Ot AECH
&2l BIEE 25202213 E~20231 ): HEXR| B} LU MEY(Q
EA e Ma9 ZH)
° 2UA 0| B7|Z=X|0f| tist MEZEX| 7tAISH 01

Igy  UREE
ESN M=
Xfz: DNV(2021), pp. 19-21, 3¥4-412(2022), p. 495 HIZOR XA} 2|

27) DNV(2021), p. 19.
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o 22 =4 2 et tg 5% 02

DA A % wo)del ZHolAE 20214 62 IMOE 71 Aldo]
283 4 Qs B o) ABREA(CO2) ;m 2 A}, olo] thak A

(o]

2 FAogL Auto 7l&d 2AQ @RAM YA ZLEAS(EEX:
Energy Efficiency Existing Ship Index) +94 A9 gHAFItE
(CII: Carbon Intensity Indicator), Z3He Aldlo|x]a-&3z]A g
(SEEMP: Ship Energy Efficiency Management Plan)°] %Jtt. O]Eﬁl'
MEL 742 20239 1€¥ 1958 dasw A4 A4 9 o 433t
FFE vE Ao ogHrt.28)

(1) ©®71% =X

A= A 714 2A B4 2AE FEE 5 Uk WA
2] % o4l EEDI(Energy Efficiency Design Index)= A1g;
9] UA a&S HAok= AAATEA 189 s== ARkl siidolA
17+ (nm, nautical mile)& ﬂﬁﬂa o HiEE= O]*}i}E}i‘%h(gCOZ/
ton-nm)< YERAT}. EEDI= A9 viE, XA viE, o
IR 9} 22 AHA| ZVR}X]-’] A& 5 gt 2025"’1
A1y al7gQl 39A] 24| FollA] EEDIE 20229 49 195H g olUA,
E 7kA4(015,000DWT) 5ol AAH o= 285 oot} 47 1|
ojUAdZ 30% HE= AlAeE U9 HHo|HAL 50%7HA] TAA o=

7% QA4S 2835130 EEDI 49HA =) of o] st &=9j7} X13) o]
A9t A7 A o5, =Y €4 E= BEDI T J¥F0] Hist 7]et
H ARG o2 7HA AAIE BF Qi3
28) DNV(2021), p. 19.
29) DNV(2021), p. 21.

30) MEPC 75(2020), p

31)

MEPC 76(2021), p O
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E o2 7|&3 239 EEXI+= EEDI 284 E& 3uHA(YR 24 23
o H&=He Re 7IE Ad FL5HA A8t EEXIS Hele 7IE
EEDI7} &&= At
o] RE Auto] HZIPEE3D ol DI UFZ 875H =oik 20234
14 1< ol A tﬂﬂﬂ Al 2A} o] o]l A2 oA &g ASA7F E
F=jojof FiT}. WY EEDIZ A8 Adtolsals ol F40= ¢
8 94 29 APHS F55MA £ BEXIE TESHA] S5 H| A]

ol EEdlr.33)

=94 £X]Q1 SEEMP= AAZE sfdoll A 23 Sl At ovz|a&Z
NASHA sk7] 1gk ARARKAL & 5 Qit}. SEEMP9] H242 27|
9] ojfA] a8 "é—% ZNAdstal Adur 29 Al B E AAAIE 4 U

HAUES W= Zolth34) o] A2 Aol SHF-do] 234dHke] 2417t
A HEEE 5‘4&5}7] fl3ll Z|AHoF & Atz Aglo] 23kE ofof gt
Clli= 14d7E Ado] 1£9] 3152 15f8] AojuEx o At ojilsletie
< FARRK= Aot IMOY] R R 5 US|(MEPC: Marine Environment
Protection Committee}= 762+ 3904 @E4L 20199 7]< CIIH

H] 2020~2022% i 1%, 2023~26¥ "id 2%% 7=sl7]|2 A Fct.35
ClI=YS B9l 43 71%% S X A 2 FAE FeEH
SEEMPQ] A2 XE 87 W=t} 20239 1€ 19714 CII 849 dido]
e BE ARk ClII % = 24T o|Y A 5 5 W8S EolotES
SEEMPE 751, $AERIF(CoC)= A HIXI Adto] Hsfof gt
th. SEEMPO] A2 of&] A412Q1 g210] 7 Fo]ar 20228 IMOe]
o5 F0E AO=R oiFHr}.30

i

32) MEPC 78 ANNEX 13(2022), pp. 4-5.
33) DNV(2021), p. 20.

34) MEPC 78 ANNEX 8(2022), p. 6.

35) S U4AH4(2020.12.4.)
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H 2-5) IMO ©7|X xX|
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X2 gt 1S -0140/(2021), p. 10.
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71e4 227} Aure] HARE SHoA FHoh=
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H arket Based Measures)?] =92 5
AEAEE AT Oﬂ;‘é"]‘:]'. A8t R A = SATEA S
7HAE APstaL Yot & 7S HA R Stk AA, siAtgollA
ATF Q1 At} 7|&of] BEAFFo 2 A A7 48] 0|1, 8491 o
YA &g Ao s Muks 2dte2H A1 JMEEE At
7¥ote 2AVEA HilES ORE FollAl A#lishke Aotk =4, AP7IR

Ae 71 oAl 23 5 oIt d=2 ARE F e Aee BE
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N olx
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2L

i
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IMOSTAE 205087H] ©45Te 918 547149 Aeke a5}
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BE QAL B ATSY ARE 2450l 7 ARG TASHAY
ofgolet. 39 AR FHACR AR FQ Ao R BA) ot
e F47] 2A ARTERAL LAMA 2P ARGHG Levy),
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& U AHA = (Cap-and-Trade)©

_

36) MEPC 78 ANNEX 8(2022), p. 20-21.
37) IMO(ZMY: 2022.8.5.)
38) MEPC 78(2022), p. 46.
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A9k 20239202 AHE IMO GHG A AES} Ao ZHAIgE Y80l
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SHY=AH2(2022)

l\/IEPC 78(2022), p. 46.
4) MEPC 78(2022), pp. 32-33.

\./\./\./\./

33



Ao 20509 HA25H ddS A ¢ FHZA 203087H4] =
A7k HE(GHG)Z #4 55% A5t e S3= 355 o2’ EU
o] sG] RS DA HsiA 7|92 BAE S Adelstal vl
A E AEsH, 88 1200 digt 92 et oR Ee 5
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20214 2% élﬁnfzfaﬁailggié—.(w Strategy on Adaptation to 7|55}
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Ra: FES 2(2021), p. 4. MRl
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Fit for 55 W7 |A= 4= A4 49 Aoz
AFEL BT 20304 oA & 2
S} =gt R E 93] 2= A0 & Fit for 55 T7] A= 7]

55) KPMG(ZMY: 2022.7.15.)
56) European Commission(2021), p. 1.
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57) European Commision(2021), p. 3.
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58) European Commision(2021), p. 5.
59) Schlacke et al.(2022), p. 4.

37
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ool AgHE Art AR oA ZAAHe] Wt 1A HAE 3
glovt, & ARLoE EUY SHEAL, ciZAL, of4le] ALgElE Tl Ao
gat Ha Aee =gs Ge.

60) Schlacke et al.(2022), p

61) EUOI X =X 2lsh % EE 325 280l & E% 5,0002 02 4}

62) OJAZE(2021), p. 44.
63) 0|**"(2021), p. 45.
64) OJAZ(2021), p. 45.
65) OJAZ(2021), p. 45.
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A|7F =2]=]7] oAl 2011 FH shAIolA Y] L FEd HiET=
17] §13t =gsfigton, 71g9] ApEAQl & frstaAt 53k ?l
AE| 8BS Algsta ot 1ghd Adh =09 #siA AF7F IMOS
&E FHAE 23 @4 BF A TR "t 27 SFHI(RE:
Intial Registration Fee)?} A7t ’ﬂ—} EAE A540o 8 7HHske] 29
Fo|ct.

ESH A7FEE SFUPY(MPA: Maritime and Port Authority)2}
SMI(Singapore Maritime Institute}s= 2030974 FAAL S &2 2
T 8Ql Maritime Singapore R&D Roadmap 2030 W3t ofd =

72) 2420](2022), pp. 17-18.
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73) BMWi(2017), pp. 12-36.
74) Acatech(2020.11.13.)(ZAMY: 2022.7.25.)
75) Financial Times(2022.5.3.)(ZM: 2022.7.26.)
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“2030 Green ship K” =#of u}=} 2030"‘177}7(] Z

sto] F 5282(T5 3884, W7t 1403)S H3Hg 5]
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SiAl W AARE o= 202495E Wi 3¢ D71A] DCS HlolHE
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Aot 5 gt} o]of] AAl DCS HIAIAES B A= AR Ealo| o
2t At sE= } Aof| Alibstarl SIS 4= QI & vk, o3 W}t
gt AA] 15 9] 52 BE7EE AP o[t} 77)

76) 220(2022), p. 15.
77) sig=4H(2022)
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78) Ship & Bunker(2021.6.3.)(Z@AY: 2022.8.8.)
79) The guru(2021.1.30) (ALY 2022.7.26.)
80) hellenic shipping news(2022.7.4.)(AA4: 2022.7.26.)
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AT SAE 4 240 EYEE EU ETSO) tiet weto s e 4
A719ht Feiste] thel FA] HHd 4 TS HEUS Fulstn
olet. AF50] A w0l B AV A B ALE B
2 G ATCICE, A1 S HoletE B934l £ 48 kol
g B 97k SEsh vhEveh 21951 gelste] Auo] &

e A&H o AT oFoltt. Ea Seka ARUHES w50l Fﬂ—EJ}
Sato] A& mPe sk 9tksy

o] Qo= HATE SLATIAE £0]7] 34 HIEAHA W=, nlo]ld8
AZE Yol|7| AEPHA 5 o8] 355 Transform to Net Zero' &
S ol B ol 22 71l G4 A2 WU 2 )
TE A AR 2 A 7Rt 2ES TSl Aled Algolth 2025
7] Alfrel diES gEste] dst 2050‘477}1] A7 & e
AZE GHsHt] WA BAS BAA S d FHL E Pl

¢

<

_

2) CMA-CGM

CMA-CGM2 | A712= oAl 13,000TEU ABto] AP A7EA
(LNG)E BFdh= thdA kS 20234 siEl7|HE AlQst7|& SHELLZ
AZFt. o= F71H o0& A3} Hio] @ Hgt 9l =AT|RF ARE AMES

7] 914 LNGE A8t 521 4o, INGE s A== AFET O EA
N2 d=7t HLE7] o] H7HA] Bekasts o kEskar Qlrt.83) Egh
CMA-CGM 20509714 ©AAZ9] HEE G5 HﬁHH Jupiter

1000 Z2AEo] St Jupiter 1000 ZR2AEL Reth &34 7t
o] A FAIZA YA 7Hsst AHo HBHF A0l =4 AYAL —é’_—. ERE 5

81) Hellenic shipping news(2021.9.6.)(ZA1: 2022.8.5.)
82) Logistics update africa(2020.7.23. (&AL 2022.7.27.)
83) Offshore Energy(2022.6.28.)(ZAMY: 2022.7.27.)
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3) MSC(Mediterranean Shipping Company)

20229 MSCe= AlIAl 191 Atz At Ao dheh staAeh Aol e
EASLE 715567l Yol IMRB(International Maritime Research
and Development Board)o]] ©&t4s} diA|dz Jd7d A= A Qst
I, A7HAAE 2T AR7IEE 2AE ‘:}E AA Lt A ARSI A
ot E3F MEPC 7601 =21 At & getas} 7jeo] digh A
7las 279571 S8l WAl $2/mt:=: —rﬂrs}t 2ol s 2= sk
ULESS) 183 FPH 0w Y Thedt Agta Adoly Fetd vk
9t it 54 oA B4 7HAEA 0] A s TaA =] e

2 EHske GIHY =97t 8 4 ok FHHTHeo

MSColA= IMO E&tAste] Bd ExE FF40= 245] A
6003 o}4o] AMuloA] |z &&4d< 7fAst= H %ﬂ%ﬂi At st
o], 202090fl= 20084°] HIE] CO2 Hi&H©O] 44.3% HAS 7=t
MSCe o2& AN 7 5849 Ad F oshteE Y5t o
20209 g4 HiEEo] 1% S7HIANE 255 SHeY ool 3% AAFT
1 71E5).87)

b I

4) Offshore Energy(2022.5.11. ) (ZAY: 2022.7.27.)
5) Ship & Bunker(2021.6.4.)(ZMY: 2022.8.8.)
Martimegateway(2021.6.6.)(Z4M: 2022.8.8.)
7) MSC(2021.8.7.)(4A4: 2022.8.8.)
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4) HMM

HMM2 =jollA] 7Fg & tiE sf&AAREA IMOS] 3 Aol AA1A
o2 tf-gotuAt Iy HxE ASEIA7IA(NG) 4 7,700TEUS ZH[O|
YA 23& A7]-846HHA ING 4 ZAHo||dA Aol X&3ct. of2l7}
A =] Aol Ao tigk ING A H 1zl 130] EofA] oo} 841
SHA ZPAN A &H 0= ING 41 AH WA 282 5E dlioltt.e8)

HMMellA = &4 Aol 4322 gigshy] s ¢4 2324
(Scrubber)— 25k WS ST ol= A O AZlofA viEE
= OJAIR Aol 7Y Aget siddolrt. 20219 22 AR &
331‘31 ] A8t ]%*19_‘ 20%O1AX T HMM2 75%2 ¢ =2 vl &S H
1t 491 sjAHRe =4 HMM 714 &

]H z1g 73 A A= HolFR AuF ASS 20219 12€9] €= 6;31
ok vl 2 SR= 5 AEA 7S Heleud 58 A 5 nEE

Ae AR UE 39 A A2k

24

ojgfgt Aut A5 = YHA0A AMESh= HIO| S RE =U 2x
= Auatof] A&t At 7|E HACH tiH| AR 100%, HIAIHA]
28%, Aa4tekE 39%, 1”7}’\ 85%7F A== atE 21340l o
SHCED ESE Hlo| F-17-0] ERHH|&0] SIS CO2 AS5EE &9
%0] I Fit for 55—4 FuelEU Maritime Ao tiu|& 4= = AL
2 Hlth

HMML 24| i E SJ&3AIdol = EF51aL o} 2023\ HE AlF o

88) The Guru(2022.6.28.)(B@MY: 2022.7.27.)
89) FARXI(2022.4.14.)(&H *—.H 2022.7.27.)
90) Z&4MH|=(2021.12.19. )(7.:1*—% 2022.7.27.)
91) E4|0[0|L4X|(2021.12.1. )(AMY: 2022.7.27.)
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Stal 1.5C7HA] Agtslr] At H8oz A AAHcz s=fd4d we

PEido] $F A% Hztn & 4 9k

SfAMAoIA e TR FA o] e AHYFE $oH7| YAl sl A
71 4 Qs IMOYIAE IMO GHG ARe £H3PHA 20509 7HA]
S0l HiESFE 50% AEsHIthe HRHE AR olo] 9714 A=
O = EEDI, EEXI, CII, SEEMP7} §loH, o]= AHA 0= 247IA &
T} o] Sl Ad AA 9 ol tigt 2AARYe|t $-7] Ager
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T ARFRE EHlsfofF gtk

IMOS} EUOIA =08 &7 114l & Sa7tAAet -0l e A
B 2A7E B ARG gaAU siEEARA R A F Al
Ee dheatole Aoz H8ske AN EA Tt 5 A
BF A= el o] EAISH] wieel sie7]geles 23813 olet
4 RS ARe Te AR ArdesAE = e BAY dRE AT 7
Iz & 9art Ut

52



o 22 =4 2 et tg 5% 02

o)&? &4 Aol WE 8 w719 t3 5F= Tofsty] flsf o
AHE ZABIEYTH WA A7tEal AgkgAduta g 733} TUAS Anf
ETRL, A&7hstt 87 2 ovxE {gt EEHS 35k 2111}
< Maritime agenda 202590419] &35 3 59 ApH
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foiudt sh271ge| EtaEE =3

HE 242 71=Xt=

M

e

A3 A= A4 IMO GHG A7-oll4] AR AF3F4(Bottom-up) B
HE 8oto] eyt o279 eatlEsrs F43lt

ol& {5l WA 2yt sk7199] S WFR(World Fleet Register)
At BAE FE3UT WEFRY A= e &aF A 7|€0& &
Fob7] el A=dA 5 AA vl F5HA] e A =
Uk ZoHET ks 1 = :[Loﬂ/ﬂl‘ °}51L°H9‘ ﬂ 751 AL XH—?—%EQF
S =
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(O3 3-1) EtAHIEY ZAHR

(

24 R | F2 us
F- Y Fa Y
He7IY 2844 S £4 s "“‘““::" R
LS A
Fa l s Fa Y
WER 2 Mg #R NS
o AHE7NY ER SRS 2% HE7IU Y
L = " A
IMO BEEXES WEE Mg
é La:ég';% BF AEA2YH I HUF of
% #h0f 2} Mupo) plE A Qe B
7| e, HurE IMO EbAMiS S 23A gEse
EthufEE = 7 Mupo) EraWEY SH

K= M A

2. 24 7|=Xt=

B o= ogue} 31L7]d9] dRan|Zy} etanEEke 245)
7] 93t 71z Hlolg & 2> WFR(World Fleet Register)ol|A Aladk=
YU se71d9 A 54, st solA FAsk: Syt
271 AF-sA, Le]al IMOofIA 2413 IMO 2018¥ Bottom-up R
219] Adid #E AEE ARSI
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22} 27|l Hatsy =5 03

E3-D Az 48 A EX

23 =X
oa|Liat 3127|210 AQAHl £ * Clarksons Research WFR(World Fleet
Register)
Fe|Lzt o2 | 7S * ootz §e

2018 Bottom-up &AQ] MIE HE Xtz | © IMO
A= WFR(ZAMY: 2022.5.30.), IMO(2020)

HA ZE¥E WFR(World Fleet Register)ol|A] -2utel si71 A5
Aut SAE FEot1, AUt A%, A7), S, A%, AFAL &FAE &
A 57, F A7 dE FF §Y 59 dE= 7]Z—E b
23t SAE AwEE 202249 549 7|E SV 44470, AR 1,783
Ho|t}, AFEE H3 A 3673, AvE FYA(chemical tanker) 28234,
Aglol 2174, §-FA(crude tanker) 763}, YuksHEAl(general cargo)
4103, LNG 493, LPG 863, Al&FAl(product tanker) 2963°|tt. F&

F At guisl2Ada 34, AnEgA, AlEAdoe] & olF1 Utk

(H 3-2) 22|L}2} siR7|Y AQMEF E7|

Mz NETES A GT DWT

10000-34999 56 882,128 1,358,004

35000-59999 56 1,687,326 2,828,691

Hg M 60000-99999 92 3,873,744 7,053,958
Bulkers 100000-199999 93 8,382,652 | 16,057,998
200000~+ 70 10,468,345 20,184,303
A7 367 25,204,195 | 47,482,954

0-4999 109 199,048 283,821

0)Z e AHM 5000-9999 70 347,972 512,560
Chemical 10000-19999 98 849,033 1,376,876

Tankers 20000-39999 5 104,902 167,528
A7 282 1,500,955 2,340,785
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MEE AHEFALO[= X GT DWT
0-999 48 333,198 436,791
1000-1999 72 980,672 1,226,461
2000-2999 17 470,129 589,608
3000-4999 29 1,339,234 1,650,738
ZH|0|LfA 5000-7999 20 1,397,677 1,542,384
Containerships | 8000-11999 6 603,716 665,946
12000-14499 5 709,340 736,737
14500-19999 8 1,216,024 1,287,415
20000+ 12 2,759,536 2,773,437
27 217 9,809,526 | 10,909,517
oxn 80000-119999 19 1,207,157 2,139,295
Crude Tankers 200000+ 57 9,066,504 | 17,644,947
27 76 10,273,661 | 19,784,242
0-4999 301 383,305 616,945
) 5000-9999 79 378,477 557,015
UdtstEM
Goneral Cargo | 1000019999 18 169,963 247,614
20000+ 12 6,264 0
27 410 938,009 1,421,574
0-49999 4 47,279 29,280
LNG 100000-199999 45 4,707,673 3,709,092
27 49 4,754,952 3,738,372
0-49999 60 231,303 253,118
LPG 50000-99999 26 1,234,518 1,406,383
27 86 1,465,821 1,659,501
0-4999 179 149,980 289,897
5000-9999 12 56,202 77,159
R=M 10000-19999 1 5,960 11,816
Product Tankers | 20000-39999 1 23,505 37,764
40000+ 103 3,525,257 5,974,588
27 296 3,760,004 | 6,391,224
1,783 | 57,798,023 = 93,728,169

At&: Clarksons WFR(2022.5.30. MY 71E) A= HIEHO= XAt &Y
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T+ WA Ame vt 7Y AFPEE Seele@solA Fed
EAE 831t} 200095 202197H4] S-gye} d1e71g9] &AL
A9} ThAH 23 % ZRI 20219 Sy sl &AL 71E
L71PL & 12771019 S WEFR 9-2lutet 171 &aHAlE #¢
o} miAJsto] A T‘% 7 dE F=3Th s71d 12770 SolA &
< WFR -y} o719 23409 A=t w3 == o712 95710]
t}. 9578 S&71doll= AR BAL CAY DAF 470 AR sile7 e Z3tsTt.

~

Fﬂl

Al HA] ZFm+= IMOS] 20189 Bottom-up BHA19] At E Z}70]
o} IMO At ## Aas AY, Adr 37], W DWT, B A4 A
kW), B AA £9(kn), B Fol L, B ol £, B I
2], Bt Amssngky, & 2A7FA HEFEAHT F), T oAb b
gk ) So] ZghErh IMO2] 20184 Bottom-up Wr4le] Alcid
& ARE HERCE MY 3710 wet = AR, ERQX, Bdeo] 3
A7t AR AR EHK)S ARSIt AR AR S SAETS AT 9
SiA 2= WFR 8uet sher|d 349 A=E IMO 20184
Bottom-up A9 AtE EE AR 7|E0] $3o] it

Fl

M2 22U} o2/ BAMET FF
1. AL BANSE L9 WY
IMO= EARZH TS AsH] A wid A AlA A=

off tisl & sholA EHdl A olE A2, Bat 29 &= % 7[E Sagt
AE SHoA A AA Adtel] dis) 2ARE 35k . IMO2 ¥iE
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ARS AWEH 201245 2018W7HA9] At F SRS RS
EFt 20084 T HOFE APIAE AL nle) S A
2 2018WRE 205097H9] 7Rbe thEe] Autold HEHs Fa 2
A71291 O AIBRIA(CO,)0] 2L o] cjatet.

IMOS| +4 HHE AuEH W3t 3 100GT ool AuolA Hi
= 2AVIAGHG) 9 34 249 =24 Hisdo] e Wiads
T YAR BA R AFE, APER AESHET. 247149 SRl o]
ABlgka(Co,), MR CH,), oMIBHEA(N,0), FAEINRANHFC), I
SFA(PFC) H SEIIRH(SF)0] T 7 T EdRE dailst
E(NOy), HlHE Y 77] SRFE(VMVOC0), FArekEA(C0), B9
A 2A(PM) B BAREE(S0y). EA7RH(BCO)7 EEH.92)

AFFA(Bottom-up) BHS A&A 02 IMO GHG d-ollA =345t 7
Ho g 7 Muke] o 52 AYsh= AlS(Automatic Identification
System) & HolE|E &85t wiE&F FHAE LEch= HHyoltt. o]

tlo]el= 7iE Adto] Hlo|EHo| A ARESI] &% <1 AHof| tisf mj
| A A7 g AE] 9 HiES Aklsks H ARSE A4 B
2 AIS Hlo|E & /\}%3}04 6c]"—rL 713 AdEstal, o]%of A 9 S &
&= o] Al iE g ok 71l sl & o FEgt go
¥ 40| 7hsstth Eqt °] W2 IPCC AR AR g 2)9F dX[5H]
o dEAnsa eSS o FdotA AT 4 QU9

_

92) IMO(2020), pp. 29~30.
93) IMO(2020), p. 31.
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22} 27|l Hatsy =5 03

TEbA] £ Atolis duaRsg AE 9ol IMO GHG A-tollA ]
Ao w 3 JFA(Bottom-up) HHS EE3rh ARAHGFS F
AA(Main engine), EZ A (Auxiliary engine) ¥ E L (Boiler)?]
IFRE HH}Q /\]Z_}%P ARARHFC)E HZ4 (1) AHEst] 5Yet

FC, = SFC; + W, (1)

Aol W= o7 A|A” F AX(main engine)?] AlZHE HE
Q3% power demand)0]dl, SFC+= ZF A|AHIQ A7t E4 dg A
R (specific fuel consumption)E WEFHTE95)

Al43}F IMO GHG Q7= 20189 713 GHG &l AAbe] B A
dEjsto] Hojxal glom, A, APHEE Bt Auazha

(# 3-3)2 20184 7]& AAR] 2A7IA B4 272 F AX(Main
Engine), RN A (Auxiliary Engine), E 42 (Boiler)?] B da34AH
FKoZ Holeth

Q.

IMO®] 20189 Bottom-up W49 At EE AR, E 7|E02
WFROIA &3 U} sie719 Auked 8592 A%, Adta7], 5
FH(GT, DWT, CU M), AFAL EFAE, AFeH /5, 5 X A& /3,
48 52 7|02 A3ttt IMO 20184 Bottom-up 4419 At

BE AR o] yeQlE Bt dB4RHHk)S 7IF0= 1,7832]9] F d
Z, Bz 7, 249 Hd ARAHFS FF%Th

ﬂl
OJ.;
2

4) IMO(2020), p. 70.

9
95) IMO(2020), p. 70.
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T 3-3) 2018 Bottom-up #4410

ey
AO|=

rx
O

0-9999

10000
-34999

EE

35000
OWT)

-59999

60000
-99999

100000
-199999

200000+
0-4999

5000
-9999

10000
-19999

20000
-39999

40000+
0-999
1000
-1999

2000
-2999

3000
-4999

5000
-7999

8000
-11999

12000
-14499

Ao
M
(DWT)

2|
e
(TEV)

62

HR
DWT
)

4,271

27,303

49,487
76,147

169,868

251,667
4,080

7,276
15,324

32,492

48,796
8,438

19,051
34,894
52,372
74,661

110,782

149,023

B3
a7
e
(kW)
1,796

5,941

8,177
9,748

16,741

20,094
987

3,109
5,101

8,107

8,929
5,077

12,083
20,630
34,559
52,566

57,901

61,231

7
A
et
i e |

(kn)
11.8

13.8

14.3
14.4

14.5

14.6
12.2

12.9
13.8

14.7

14.6
16

19
211
231
24.6

239

23.8

177

184

214

252

258
168

185

190

202

201
196

210

220

246

258

261

246

11

11.4

11.4

11.2

11.8
9.6

10.3

11.4

12.1

11.9
11.8

13.4

14.2

14.7

16.7

16.3

16.3

3.7

49

9.2

12.7
0.8

1.6

2.7

45

47
2.6

5.1

7.9

12.7

20.3

264

27.2

0.4

0.7

0.7

0.7
0.3

0.8

0.8

1.2

1.2
0.7

1.5

15

24

24

2.9

3.3

0.2

0.3

0.2

0.2
0.9

0.7

1.3

1.2
0.4

0.4

0.6

0.5
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0.5
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ezt oi27| Yol EAEY =

¥ 03

u3a | @z SRR L YCE
gy B2y gy BE gy
wz SN gt s oo = mx
Afolx M3 2 sy = stz
&) U P o I
kW) (kn) (kn)
14500
e, 179871 60202 202 250 165 267 37 | 06
20000+ | 195615 60,210 | 203 210 163 21 36 | 09
0-4999 = 2,104 | 1454 111 170 88 06 01| 0
ot 200 gaes 3150 127 176 98 14 03 | 02
A 9999
2N
owr) | 10000 a8 5280 14 192 | 114 28 08 | 02
19999
20000-+ 36980 9,189 15 197 119 45 08 | 02
0-49999 8603 2236 142 190 117 24 04 | 1.
50000
sy | oos DM 1283 164 29 U1 89 3 | 08
(CBM) ' 100000
T00000 eagst | 3099 | 19 271 149 222 44|
200000+ 121,977 36735 192 252 16 263 117 | 1.9
0-4999 3158 = 966 | 114 135 87 | 05 04 | 07
5000
6789 2761 121 142 91 09 06 | 09
10000
IS | 14733 4417 129 1% 98 14 09 | 14
A, | 43750 8975 146 166 112 34 1 | 28
47
(DWT) 60000
o, | 72826 11837 148 19 116 52 1 | 28
80000
e, 100262 13319 | 148 | 195 112 54 12| 3
120000
120000 issg78 | 17446 | 151 220 114 8 18| 35
200000+ 307,866 27,59 155 @ 252 119 145 17 | 3.1

k= IMO(2020), pp. 446-448.

63



2) EIAHISE APY U

A42F IMO GHG dtollA F <l 2l 7=
o] AFE 2A7EA HiEFE ARSI S8 F 7HA WS AR

r
2
e [
=
[
b=}

A AR 9PH2 o JA] 7|9HEnergy-based) BY :
4 &3 (g pollutant/kWh)2 AU A] 7|9t vi& VF(EFG)Q il
9] E(W)& Foto] ARt ouA] 7k 5

QA=A da ARE(NVOy), HIRH(CH,), BARNEA(CO), otiteHE
2(M,0), B8 28(PMy; R PM,) B2 HHE Y §7] e

(VMvoc)e] Erde. AN BiETHEM,) 42 A(2)8 B899

i

o

o

i

0,

O

< fo

(o}

rlr rtg Eqn

l' o
Ef
-

@
4
)

EM, = EF, « W, (2)

F HA= d=v 7]‘?}(fuel—based) &g 2gHoz g 9
oA HAE= 2 29| &of gt LIFEAE 7T 5 Ut LFEZ
HiETH EM)S A (5)1—} Zo] Zl% A7 AB|(FC)A A=7|6t viEA

4:
Els
o} ‘Hi7 Ll HH%o = é‘ﬂgﬂ 74]/\}& T Sl LAE4Ho= ol4teEA
(C0,), FAFE(S0y) ¥ S A A (marine diesel engines)?] 35
EI7HL(BC: black carbon)o] Z&HT} LNG AR, S7]E4W 9 7FAH
H12 o | A 7[5t E97HE viE ARt AT E4 A= 4 7S 5
3 A= 7|uto = Heke 4 qIth97)

96) IMO(2020), p. 72
97) IMO(2020), p. 72
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22} 27|l Hatsy =5 03

EM, = FC, « EF; (3)

27ROl olietRA(C0,)E XA HRH(Cn,), oM AW, 0)
ol ZAEY otela(co,) wWEFS FHsH d=7|RHFuel-
Based) MiE® FAYH4 S AR WEbd 2l(3)S Z-85to] o)A
TR AdH AR ARHFC)Ol olitetetao] Foi viEA(£F)E 55t

H 3 gauEEe 72 5 o

uebA gaEiEs APYstH olilstetao] iRl wiEANEF)E
TofioF gt IMO+ EEDI 7ol =giRle Algsty 7ho|Eeiklol= da
FE A 7|6 olAttA(C0,) HiEAS(£F,: Emission Factor)&
AAIBEAL At

olitstetA WiEAS(EF)E oA HA 5 X 98 FFE 2018
EEDI 7Fo]E=FRI(IMO, 20182)°l4 Algsh= A5 §3of ghko] B3
oF 3t} 2018 EEDI 7to]=aRI(IMO, 2018a)% A% F3= HFO,

o

2 MGOE £°L0}“ S5 O(d1st1llate marine fuel)— YEepdth. LSHFO
1.0%2] 79 HFOS} 5% eka T3} £F,2 71T 743t E5
a3 A= (pilot fuel)7t Y= AFQ 7L orU3 A=of o) AFH
CO,9 F2 HiEd COo, A% wet = ARet Uzl dAgo dx
of 7FsAE o1 EFol SEHT9%8)

—_

¢

ko)
H

r}<>lr
ol

WER o271 Aekdr AF=9] ¢ AR A 5382 IFO180, IFO380,
LNG VLS IFO, LNG VLS MDO, LNG VLS MGO, VLS IFO, VLS MDO,
VLS MGO 872 EF5r} 2018 EEDI 7o) =gR1(IMO, 2018a)°] wh

98) IMO(2020), p. 74.
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@ [FO180, IFO380, VLS IFO= HFO®, LNG VLS IFO, LNG VLS
MDO, LNG VLS MGO+ LNG&, VLS MDO, VLS MGO& MDOZ +#
Fath F A A= frgol HeRlAl 2 B9+ HFOR Rt

(B 3-4) 7 AIF 012 9 28
2018 EEDI 7{0|=2tRI(IMO, 2018a) Clarksons WFR
IFO180
HFO IFO380
VLS IFO
MDO VLS MDO
VLS MGO
LNG VLS IFO
LNG LNG VLS MDO
LNG VLS MGO
HEt= -
LSHFO 1.0% -

K2 M R

F A7 A=E 2018 EEDI 7Fo|=21RI(IMO, 2018a) 7|&2.2 EFs}f
B g A&l MEAFE 72 4 o (& 3-5)= 2018 EEDI 7lo|=
ZRIIMO, 2018a)°l4 AlBsk= A= §3E A=F 7|5t olAlsheA(C0,)
8l&A<>(Emission Factor, £F,)°Ith99) (& 3-5)5 7|E02 7} A6t
ojAkeletA(C0,) MiEAIS(EF,: Emission Factor)E T3t

99) IMO(2020), p. 74.
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f

ezt 27|49l

A(BF)
EFf(g CO,/g A=)

=

| OJABIERA b

=1 =1
o =

100

2N

i

7

oz SRE =

(® 3-5)

ol

4
i

e
Kl

&l

3.114
3.206
2.750
1.375
3.114

0.8493
0.8744
0.7500
0.3750
0.8493
Z0[[, OJ4t2t

=
=

20| o

St Sl2H
=

HFO
MDO
LNG
LSHFO 1.0%
HFO2F LSHFO 1.0%=

A=: IMO(2020), p. 48.

=

2. 2Lt
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27

8

22 WFRO 222t

o] A7t AmAmEKKY)T} B

7194 95719 A7t AmA W

A8k

42

or

ol

ol

8l

o} gepyet

9,2114=E0|t}.

=

2,5914 =

[e]

R

R
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T

2,58142F0[t. Aujd g7
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(B 3-6) M3 222} sH27|g A7t AR AP EH(kt)
M=t M A DWT Hut o ;j_ PE 3 EM%?_LE
o = Al‘OlE f_‘la LI T o [l g HEO
< (kt) (ot =
10000-
34999 31 925,874 13 99 0.31
35000-
59999 42 2,096,152 12 181 0.56
38 60000 oo gn33350 | 11 460 143
Bulkers 99999 T '
100000~
199999 88 15,227,554 12 889 2.75
200000+ 70 20,184,303 5 952 2.96
A 309 44,467,233 10 2,581 8.02
0-4999 68 182,671 18 136 0.42
5000-
Ho|2 9999 50 351,635 15 155 0.48
"M 10000-
Chemical 19999 84 1,196,109 16 378 1.18
Tankers 20000~
39999
AA 202 1,730,415 16 669 2.08
0-999 43 405,091 22 159 0.50
1000~
1999 72 1,226,461 11 504 1.57
2000~
2999 17 589,608 12 170 0.53
3000~
0|4 4999 26 1,480,493 16 406 1.26
Container 5000-
ships 2999 20 1,542,384 15 464 1.44
8000~
11999 6 665,946 12 179 0.56
12000-
14499 5 736,737 9 156 0.48
14500-
19999 8 1,287,415 2 248 0.77
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L2t sh27IHol HAEY &8 03

It It
M= Mgt A DWT g o glll_gar ErATj 1= af
o = Al'OIE =T {‘_1%1 LT TS bl g HEO
(kt) (et E)
20000-+ 12 2,773,437 3 306 0.95
AA 209 10,707,572 13 2,591 8.07
80000~
QXM 119999 14 1,591,658 3 136 0.39
Crude 00000+ 63 | 16412958 8 | 1,023 3.19
Tankers
AA 67 18,004,616 7 1,159 3.57
0-4999 62 196,759 20 43 0.14
5000-
atsim 9999 35 233,214 16 67 0.21
General 10000~
Cargo 19999 7 91,640 16 27 0.08
20000-+ - - - - -
AA 104 521,613 18 137 0.43
0-49999 1 5,320 6 4 0.01
100000~
LNG 199999 35 2,830,768 20 966 2.88
AA 36 2,836,088 20 970 2.89
0-49999 36 193,675 17 140 0.44
50000~
LPG 99999 23 1,229,950 7 292 0.91
AA 59 1,423,625 13 433 1.35
0-4999 13 32,225 29 26 0.08
5000-
9999 7 46,407 12 22 0.07
H=M 10000~ _ B _ _ 0.00
Product 19999 '
Tankers 20000-
39999 1 37,764 2 7 0.02
40000-+ 87 4,997,644 8 618 1.92
A 108 5,114,040 11 672 2.09
A 1,094 | 84,805,202 - 9,211 28.50
A 2B EE M2 A7} 0 2t MBE T MY
Xt2Z: Clarksons Research(ZdAM: 2022.5.30.) A2 S HIEO 2 XA} &
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Sl Y Sherlge SN2 Y SherId daine S
ARE % 57HE Akg BReka 9o 85EUDWTol gk

] A=
AR 1,284 2 E0lt}. BAR= & 11039] A4k Hfotal glod ¢
7F ARARFE 85842 EC|H. CAR= & 3942 HAokal qlom Azt
ARATFE 3734 ZE0ITh. DAR= & 20%& A5t 9loH izt o
AR 21742 E0|,
B 3-7) 22Ut ShR7|Y AR 8 2t

WA A APkt o7t
ey | A DWT o3 oA

_,'t_oolﬂ x| HEAX | Hy (K1)

AAL 57 8,565,754 19 3 1 1,284

BA} 110 12,967,940 7 1 0 858

CAt 39 5,845,885 8 1 1 373

DA} 29 872,256 5 2 1 217

OB7HAL A | 1,094 | 84,805,202 9,211

XtZ: Clarksons Research(ZA4Ql: 2022.5.30.) At2E HIEO 2 XXt &M
o - —
3. £z}t oil27|Y SAMSE Fd Hat

1) 22Ut sH271Y U5 BHASZ FH 2t

Syt sl7199] & SAMEFS F 1,094 il 2,850%F £0]
o} et S 9] HaERs ASHE AWEH H3A F 309
9] AT SAHEFS WA 20229 A7 gHaH)

2 2087 &, Ao A& 8074 &, 9%
ﬂ 6749] A7F SAMETFS 3575 &, AHISEA 1,004%9] Azt &
&2 435 &, LNGAl 36349 a7t gtAui&=rS 2897 &, LPG
5929 A7F HAHIETFS 1355 &, AEA 10829 A7 HAHET
2009t Eo0 g uERgTE,

lo
©
S
[\®)
rE
T
&
A
e

, @

<
o
[\

-}

O
o
©]

=)
r:L

2 P ol v

flo
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22} 27|l Hatsy =5 03

(B 3-8) S8 HAMET 8 21t

e A DT gz By | erasae
Bulkers 309 44,467,233 2,581 8,020,340
Chemical Tankers | 202 1,730,415 669 2,084,186
Containerships 209 10,707,572 2,591 8,068,374
Crude Tankers 67 18,004,616 1,159 3,572,884

General Cargo 104 521,613 137 425,539

LNG 36 2,836,088 970 2,888,246
LPG 59 20,184,303 433 1,346,805
Product Tankers 108 5,114,040 672 2,094,323
A 1,094 | 84,805,202 9,211 28,500,697

XtZ: Clarksons Research(ZM: 2022.5.30.) Xt=E HIEOZ XAt &y
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i

02100 44 32719 4Me] Az
T AR 7IdE A7 ganiET 23S A ET AAL
£, BAR= OF 2679 &, CAk= oF 116 &, CA= oF 679
Aoz yehdth AAR= BAF tjB] B3 AMub o7} oF &
SAHfESTo] 7Y B2 o2 YEhdt Ayt F2|

B2 olf= AARR] B4 Al § 82%7F HEloldAdo)7] o
oltt. ZHe|HAE thE AFol HIs) Fat T3 7 BaL A& I
% Al UEtYEA gauiEgol
/go] & ©aHjETol IS T
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ool
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100) Clarksons Research(ZdAel: 2022.5.30.) Xt2
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(B 3-9) dT o271 HAHEY

- - o7} o7}
21y H DT HZADH(K) | HAHWEH(E)
AAL 55 8,442,798 1,275 3,997,130
BAt 110 12,967,940 858 2,671,015
CA} 39 5,845,885 373 1,162,456
DA} 29 872,256 217 674,860
OBIHAL &A | 1,094 84,805,202 9,211 28,500,697

Xt&: Clarksons Research(ZAMY: 2022.5.30.) A2 S HIEOZ KKt &

AR ASE B Ad HIS At gavieds AEY
AARE ZECIUA 4532 BRIl Jlen & AHre] 82%E AMAIRit:. B
Ahe A 813 ERoll JloH § AHe 74%E ARt & HE
Al A= AAKG5A)ETt BAK1104)7F 28] o BARE A7 ehaul &3
< AAPZF 3979 E, BAPF 2679 EO= AAPL B 2 Z0E YETH

CAHE BARRL Zo] A 50| 82%= tiF-E-& AFAokaL BAHEH
34 H4rt 2 g SAMEFT WA Yebth DARs LPGAO] 20
Aoz F Hi AEe] 69%E AASHL JloH HamjEsd e @

Aoz ekt

rlo
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L2t sh27IHol HAEY &8 03

E 3-10) o271 ME5LE HIS H HAES
ool &, %, Ot =

Product 517

emical | Containe -~ Cde Genersl |\~ | b3
Tankers

off2 MY Bulkers )
7194 Tankers | rships | Tankers | Cargo

He(H) | 4 0 45 5 0 0 0 1 55

9% 0% 0% 0% | 2% | 100%

7% | 0% @ 82%

AAt
= 10 0 35 30 0 0 0 2 397

I_rl_)
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H3E &Z

A3 A= A42F IMO GHG ATolA AR&SH AFaFAl(Bottom-up)
WS &8ote] v sfr|de] sivlEEeE SR AT
(Bottom-up) ¥ IMO GHG @7llM A&2ox L8t BA W4
O & AIS(Automatic Identification System) Z< H|o]E|& &-8-5}o] &
AHIEE FPANE ZESUTH AT HH2 IPCCY AR At LA|st

7] fzol AEARg SauEEE o Ao AP & ik AR
o] Jr}. F AF4 WA (Bottom-up)S ARARHFES HIFOZ BHAH|E
RO A}&

o 12 0 o

ol
luk

FEuEt sl gaiEds F57] s v sl &
Au 54 9 RAR, IMO 20184 AF M(Bomom up) T4 At

2E ARE 8ot 7ty WA Z= WFR(World Fleet
Register)ollA F&3 S-2uzt 719 2348 AE IMOS] 2018
4 Bottom-up HA19 A EE A5, 2 7|20 2 AP} 20224
59 7|& Syt sh&71 42 44471, A8t 1,783 0w <F 57795 GT
THEoltt, IMO 20189 Bottom-up WA1e] Adid S A=, 9] Bt
AR k) 7I€0E A 1,78339] 3 A%, BXQAX, Bz

e 03_(',

&, &H|(FC)O] =74 H

SAT(EF)E Hoto] ARG oliletaa wiEAR(£F)E T3] 9
ZHRI(IMO, 2018a)°1A4
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22} 27|l Hatsy =5 03

< WER Hlolg 7|& fEuet 271 & 95714 11,0943 9] of
AaARTE 9211482E, dAaEdZ oF 2,8507 o= 2AH
ASEE AuEd H349] 49 309308 A o7 7P wen o
AEARFS 2,581 4= E0|H, A7 SAulEF2 of 8027 Eo=
Bt Wi AEolu e 4% e 2093 cr MadET ARt
A ARARFS 2,59142E, A7 HauiErS 8077 0= HaA
Hot 27 Ut Al AR Az gamiedol w2 A2 AL
2 6740 tiet A7 dmRAngE 1,15948E, A7t SAmEE 357
2o yERET 34, AU, R4S At B2 UE &
AuaRgy daEFe] fiFEge A6k At

ri o

T

Qetete AR fPAAE B AUk AFH o Bestn it B
§ Afdo] RS APYINRA] EQo] U G A W 7RsAo]
%7] iR Aut mgero] g AARE AR A B A
Al Hogko] mko MAl= ZLARA  BAF SKElE, AAE H-Line 8l
CAF5olH o] oA AAL BAY, CAL DAF 4709 A si71ds SHL
E SAS A9 B <7 ofd A sierIdE w4 dhirIdes
= Aol A sr1he AR A4S 24t Aol

H

—_

Of

r>~
oXx,
&
pacy

A 7 IAE B4 Ae AT EH AXRE Ad H4 558 08 BA
of s} HAgt Aol wol BRskal 917] wiiZo] A7t ARAH=F
o] 1,2754RE, A7t ©AETHS 3977 £ 2 Aninsy} gAlE
e E—Er 47H KA F 7%* =7 Yyehdth BAR= & 110302 AAF tiH|
A7 AmAawEF 85842 E, A7t EA

Hﬁg%h% 267‘1'& %25 %J/ﬂ A UERg T CARs AE & 393 BR
ohal Qo A7t ARAHT 37342 E, A7 gAHEFS 1167 E2

i
)

101) XIARM 7|
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Z UEHTE DARE B Al 20308 At duandg 2174=2E, o
T EREIEFE 67T EOR LERT.

she7|dEe A5E 540 nt daEHe o= Yt A
E 5 Aot AARs F8 B AlHfo] Zgoji o] £E o Fal 3l
Aoy frAlo] Hls) Bt FeLr7E WAL FA0] T8t E
MG A= At AL F3fol Algtol Aot wEbA AAAHA Aga
mgo] ARXHAM gauEFe] A4 Uttde 2oz & 5 Sk

St} sArAE B Abo] v 12H] Hlgo] &7] o] WiEH
e @7t Fo] uje =2 AQjog B S Qnt. f-Euet 7 gY
2000~20217HA] W& o8] dAgH| BlF a2 13.0%, 97 e A
FH) HF B2 15.1%=2 ¢ =2 HE5Z AXeth debd o= o]
d A W& ojy] AZH] ¥]FS 10~20%C|E2 f7F HEA Tt
Sf27199] 44 Aol Al aaeta o 4= Qlrt. webs] S of
27192 AR7IEERA] EQlof TE ek mhEst] /7 B
87} Stk

:

o 7

i
G
=
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4
AE7EEER| Q0| Q2|Uat 1271
HISESIONT TYSTLX W50 OJXI= sk

o

rir

HhE 2499 71=Xt=

g 7H Ay @+ IMO SolA =951 Qe 715 B B
oA A& FA A 7HE 5& ATEL o]F Bl @A AlUEE
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20219704 S-Ejvet o749 £QALAe AR RE 3o
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7153t ol= df7lde] dd Ao AAE ¥ E 20089 F &
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Xz SR S|(LRAIR)E HiEo2 Mt &y

HEH8 Sollde d=rle] BlFe] WEdy} Aol AA|ste vl

7 =th. 2000~2021971A]9] w0l iy =] v BFL 13.0%.
A7} djd] A7 HF FFS 15.1%2 19 52 HES A3 ol

3 e
e B 2o WlelA] S BlFS WA 72 oo o
o 22 o Aol el ekl A AT 4 Uck

G} A2 EJ ApEle
H-§ SHIAE A 2-g3teh gk o= HAte] A
19] WS- 10~20%5 AHAI3te). whebs] dukae

H 2 A7 24
200] 37K v §7HE B7H5He Aol glo] £9o] SlstelekE AAke
e 4ol

2 2757] ol ot weby 271909 0148 A4
AE §719 W54 B g FoT HA @ 4 Q109

o
9

81



(12 4-3) = o27|H2 7t ChH| SlzH| Higut Y7R7t 0] (2000~2021)
ool %, US$

30.0% 700.00
25.0% 600,00
20.0% 500.00
15.0%

400.00

10.0% 300.00

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

S0 CjH| HEH| B[ mm Ty UEH|HE ——yFRTH2FH)

X2 o HE(UNEAR)E HIZQR XXt &y
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FAHLGO|ELE G7]0] S AR B SAKRIORE e HIEE F
A4l E(ROA: Return on Total Asset Ratio) E+= EXQE(ROL:

82



AE7IBRR| £J0| 2|2} ah27|e HISREAL MRTE Hall DjXl= F8 04

Return on Investment)©|2}1l 3t} ZAFEL=0]EL ZAFAR
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2) IMF BN 7|1E =25

SAA= olARRtAE &St S ARE ARESE BiEAtIA HlEE
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2019 HAHo|l**
29 R s che] Er Aoy
HHZZHtCO2eq)* (82t & ME A) =
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1 AT 80,597,292 6,447,783,360,000 167%
2 SIOAA 30,146,622 2,411,729,760,000 728%
3 MM 11,143,405 891,472,400,000 3%
4 MECRE 10,793,398 863,471,840,000 147%
5 S-0il 9,603,008 768,240,640,000 183%
6 LG 35t 8,530,821 682,465,680,000 83%
7 GS Z=A 8,047,295 643,783,600,000 73%
8 SK o|HX]| 7,257,441 580,595,280,000 155%
9 HEAHE 7,084,567 566,765,360,000 1179%
10 | sifjelus 6,981,253 558,500,240,000 107%
X2 Y20|E QIAO|E HEZ(2021), p. 16.
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AE 5 F 2770=0] A3 F7F W A ERE AASt e 2 87
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WINETT=E
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Q 4+ 34819 Y, AlUElQ 5+ 1,5019 A9 SaA7E BT Zlow
S =l

91



BAF} 2679 E9] B4 E viETH 49 AU 3,057 9, AlUElL
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DAt 217 772.32 1,168.49 | 432.50 579.24 253.40
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HAHES A =0 T2 BISSEHY T} WFPE
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09t

1. BAHIESHAM = AUEL

1) BABS AR =2Saat AldALE

(1) NGFS(GCAM 2&) EtA 7124 A|Lt2|Q

=MFEHIA(NGES: Network for Greening the Financial System)
= 20179 12¢¥ 1] ‘One Planet Summit o4 8719 5421} =
ol ofs] AgEch 20229 649 71 NGFSE 116719 31943t 1974
o] FRIe g FAET Ut =2y 8¢ otk
NGFS= mHe|@4 9] 5315 23] Al 2ok =24 oS deiet 9
e, A&7 A SHolA 54 2 Avts BAE Y S B
Hsl7] gt FEAIAEY dS A3ty gt %’q S 7HAAL Qi o]
o] NGFS:= ZHAHES AHolsty A5 =MEgof tjst B4 L
FYote S5 = staL Urk115)

NGFS7} AAgE 715823 AlUg]e % GCAM(Global Change
Assessment Model) 232 7|9H3} 71944 7|l o WAgst=
Ao AU F Agsto] 27 v v AJo] o|GA Hok=A| T
At Aol o]= AluE] o] mhE oflufx] FH o] W}, Ag4g Y
g HiETE AR 4 A, BET A Wsle S A=

7|8o] &8 7hs3t HolHE A5l

HN
&

115) NGFS(Z44Q: 2022.8.10.)
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Mckinsey= SAAZ 29| W o|2k= AFE ZY5HHA NGFSY| Net
zero 2050 AHE] 25 &-85to] medAo] wE 1.5C 9 FxE 245t
7] 9t A== I FA He B AR 24| AR FHAE AR
T} 116) F=5Y23(Bank of England)2 7| FHS}Z Qs YA Y&
A2 AYgstHA 7]eastet B E94 ojgffedol His 9= 2
B B HHHe AR diY £AR= NGFS9| ©4FH
2050(Net Zero 2050), A€ o]&(Delayed Transition), &3 H=
Z|(Current Polices) Al 7H4] AU & &8 o] NGFS9| wWE 7]
AU S 7Hto g E2|4 Wsl ofjuz] AlIAH, BEX| o8 3l AA| A
= AP

= T o

7t AU 7|2AE18)

NGFSY Ay = o=@l W 205099 H# &) o= F=

2 A=A ojiof ugt 24 AAUE o]3Y(An orderly transition),
LA ASE o]Y(A disorderly transition), <= é}ﬂ AAI(A Hot house
world) 5 Al 7H] R 822 FEE A ZF f@ol= 27149 Aluz
7F Qo] & o719 AluEleE FdE R

©
e}
2
$9
rir
o
ot
>
>
o
=
o
@
<
—~+
o
>
@,
(=g
o
S

Below 2°C AlUE] 2= 202019 S8 02 etartAA7E EdEtal
P48t ALl 2C w|gto g X5l E B 181l ojAks}
4 AA(Carbon Dioxide Removal, CDR) 7]&°] oj= A 7835t A
116) Mckinsey(2022), p. 2.

117) Bank of England(2021), p. 16.
118) NGFS(2020), Guide to climate scenario analysis for central banks and supervisors, p. 18.
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o7 75k 20509} 207090l CO2 HiEFo] 00 Edgsts Aol sid
"ot FZ 227 2710 =95 dAE s AekE7] g S84 g
238} o]f) Blade g 7IRE B¢ A fAEE Aer FA.

459 2050(Net Zero 2050 2AP] WA A28 15C
2 ARk AuElolth. 205040 ZE HEeo] 00] EFsHe Ao
sigste, 2 olskBelow 2°C) Alkeloo] Hl8) &S Zol7] 915
o &2 wiEvtdo] a7drt

2ZEIMGH O|H(A disorderly transition)

FZ A3 o]Y(A disorderly transition) TH]EY ERHE 28] 9

o] ZAX 31+ o] (An orderly transition)of H]3] E=A A1 AlLpa] o]t

H]ARA EASH(Divergent Net Zero) 7H FRAA Q1 AL Q2 A
o]& 7hsdt 014‘}9} AlA(Carbon Dioxide Removal, CDR) 7]&<
AlgFolA]qE, 1.5C =3 wet viEdS HEA £017] HsiA S48
2 A AA i 7Ho] ZdEtiar 7Hg3it) ofof 2050|°] B &=l
0o =E5HA HAT tefet FA] =Yoo g Hl-go| oA Hoth

A A= olP(Delayed transition) AU A9 7|19 A2 2030
A =27 LA7IA 7= EH(Nationally Determined Contributions,
NDCs)& WEA|TE Aghe oJAtaleta A A 71&5t A 7hsstohal 743
gt Ty ol mEPE SE57]0] SEHA 2 Aol A=
7G5t wZol viE7HAE 20309 o] FRE HIEA A5l

@ 243l MAI(A Hot house world)

ke AlZAI(A Hot house world) A4 04 &3 H& A
(Current Policies) AlU=| 2= @9 A2t A|ggstcta 7Hgstet. A}

ol
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o= EEAol A 7FERTE SSEA ot SATIH R AP

214 fde 2o He AlvElolnt. F7HAQd A7 FHAIA] ¢

H ojd o] HojdA]of tisf +gst] Ao, 205087H4] 2T ©]
g, 210087k 4T ZHske AL® ddH.

lo i _IN

7t 2A7A 7= EH(Nationally Determined Contributions, NDCs)
AU e= 3 FAE sl QAT AAAQl o] oFR] ok A%

olt}t, A== E8A9 YL | F2 FA(Current Policy) AlUE] L
o v|5f thA FAE 2050W0)= 2T o4}, 2100E9= 3T oAt &%
A5o=2 ofHds] nE|gAge FHAE A5 £ Aoz oAJHt

H 4-12) NGFSQ| 67| AlLt2|2

AHELS Jleys | mMEY | CDR | Aot B0
Orderly | NetZero 2050  1.5C =7t st HEAX By
tansiton | Below2T | 1.7C | F2, HE  HS4E | Wews
Divergent Net . ZAHOIKT | Lo .

2 T HeAE | BuMs

Disorderly Zero 1.5C Atof Cof =T Z7HHE
transition Delayed

L K L] HOAZX =OoHE

transition 1.8¢C | ATT Z2HE

Hot House NDCs ~2.5¢C NDCs HesE Loms

World | Sumentgvony o | wesE | Heus

A2 NGFS(2021), p. 17.

Lt AlLf2|2 24 2L

B

T flollA A8E 67F4] Alu] 20 EHOH GCAM 2¥S& g-g5lo]
210097149 *1‘%1“4.9’3 AR Aot R ' 713} o iteleta
e 7IEoR Aot olwf AlAl= ARl BAE, 71 FA7F

AAH] el A FESAIA WelsHA| ke F2E wWETAL 7RIt

GCAM Eg2 oA A&, &, 59 2 EA o8, B4, 71%9] 57F
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o

A A2 7 BEAEGI FES dehls 22 mYolth. AW 714
of whebd 74, oA, vlee] 4E 2 7Iet 58 Soll that AA| At
2 49T 3, 5YQ 55| ofd shio STE AN 2dYH

o] 9ick. GCAMS] 4 Ylef AFFd fgjoln] Bd Avle] A mE
Al BT 07t FRE O|RES AP

nEA AL o]E Fo o

(O™ 4-7) GCAM 2| A5}

ECONOMIC ACTIVITY

Uneley
devalopment
/F ENERGY PRICE PRICE CNLCRGY ‘\
DEMANDS RESOURCES
QUANTITIES MARK ETS QUANTITIES
AGRICULT-
URAL LAND
DEMANDS
WATER WATER
DEMANDS TRAMSFORM- SUPPLIES
ATION SECTORS

. v

Undar
development

CLIMATE

At&: NGFS(2021), p. 10.

119) NGFS(2021), p. 9
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147132 30 93 SR BA WS LIS WemA 2 AU
Qo4 AHH HE B3] ELFHES glo] Aol Ytk T 7S
lom, & WEFE HFAE slol EHEOZ A

(3 4-8) EtATIA AlLI2|2 Z1H2020~2100)

7000

G000

5000

4000

3000

2000

1000

0
2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 2080 2085 2090 2095 2100

=@=Beclow 2°C World Price |Carbon US$2010/t CO2

=@=Nationally Determined Cantributions (NDCs) Werld Price|Carbon U5$2010/t CO2
Delayed transition World Price | Carbon US$2010/t CO2

=== Diyergent Net Zero Worlc Price | Carbon US$2010/t CO2

@ Net Zero 2050 World Price | Carbon USS$2010/t CO2

Af=: NGFS HO|EIE 2E5t0] MAt &y

o) I oI M 67H) Ao thel GCAM B3E B85
o] 2100871A]] AlLke] @2 AAIG Atolm] W4t Tk 72t o] sk}

A HEHE 7|&o 2 A5

Orderly A|U2]2 & Net Zero 2050 AlUg] = B4 712 0] 20254
o £ 61.0728°14 2045¢ 267.63E 7] 453ttt Below 2T Al
U] 20258 41.49€9=01A 20454 184.3727HA] Arssitt.

120) NGFS(2021), p. 19.
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Disorderly AlY4#]2 % Divergent Net Zero A|Ug|2E 20254
204.28€ 0l A 20459 741.159 =714 A58ttt Delayed transition
AuEl = 20351 135.28€ 2014 20459 328.812F7HA] 453t
Hot House World A|Ug] 2 5 NDCs AlU8 2= 20259 30.14€80]
Al 2045 124.349871A] AF5sitt

H 4-13) NGFSQ| 671X| 7t A|Lt2|QE Eta 7HA
THol: US$/t CO2

ALt 2025 2030 2035 2040 2045

Net Zero
Orderly 2050
Below 2C 41.49 77.32 109.09 | 134.83 | 184.37

61.07 | 96.86 @ 137.71 | 174.76 | 267.63

DivergentNet 0, »e | 96369 | 353.26 | 421.81 | 741.15

] Zero
Disorderly Delaved
claye - 135.28  188.91 @ 328.81
transition
NDCs 30.14 80.05 83.23 95.76 | 124.34
Hot House
World Current : : : : B

Policies

Af=: NGFS H0[EIE 285101 MAt &1y

24 i} JAEX ]—4 *]0” A|717} mloll o g A W3t Ao e
A2 AR FA-E 1145= Hot House World AlU2] L, £3] Current
Policies AlU&] 2+ EE"] SAa7tAA] =] o]FojX|A] oo} FA7]
I7A] H2 20 2SS 23} Orderlyd & AlU=]2(Net Zero
2050, Below 2C)oAE= LEASS Agkelr] Yl A9 vj&714o]
SAl =JEHAL 7RFske] 2140171 E7HA] 2T olstE "Hofx|[A Hrth
Delayed transition AlU2] 0]A= Hi&7H2 0] 20309 o]Foly ==
ol 757 Wizl S AsHA vilEd 7H4o] ASstal 1o wEkA i
7IAE FAH o154 "ot T3 BASHA RO ATt 739t Ay
QLEA &4 7HFo] 7P EA UERaL Qlth
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(23 4-9) CO2HH= AlLt2|2 Z1K2020~2100)

20152020 202520302035 204020452050 205520602065 20702075 208020852090 20952100

el Below 2°C World Emissions| CO2 Mt CO2fyr
Nationally Determined Contributions (NDCs) World Emissions|C0O2 Mt CO2/yr
==@== Delayed transition World Emissions| C02 Mt CO2/fyr
@ Divergent Net Zero World Emissions | CO2 Mt CO2/yr
==@== CLirrent Policies World Emissions|CO2 Mt CO2/yr
= et Zero 2050 World Emissions| CO2 Mt CO2/yr

At=: NGFS HI0|EIE #8510] XAt &y

(2) o2 B2 EU SAHIEHAAM(EU ETS) AlAR

HiEHAHA ok Al FHAMEV)°] Axstal It} EUs 2005
dofl A4 Hz2 WiEdANRAE =LdH=dl, ZTFHoE Yot 9o
02 =7Hso] Fardd vheh mHAQl AR FrRRkL it EU9) wiEd
ARAE 1~371€ AA @A 47]°] Sol4lth. EUS| ETS= EU ZH49] Hi
£9|8 T390 23k I o] i U AAFOR Fgfstal §)
t}.12D) EU ETSOl= HIEU=7H] 29¢o], olo|&=, 2]3|difrErel e
EgE

FHATHHS] = ETS =Y A] d7]1ho] si&Fe] WE-gof sigdal=
31 8HFS ASIEE M= dAA £ 717+ ARkttt AFo) AL_E=
CO2 EY &4 7140l 2023UREH 2026W7HA] HZRAFO0Z QA HL

121) 220|E QIMO|E BE=(2021), p. 7.
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0%, 202432 45%, 20259 70%,
Hi&ETF9] 100%0] thet g4 B8-S

] 299U FEAR o]AFE]= ETS QS A5
o @A P HAE XPFolch. o] GANA FHY3} FHAR o]
ALS] & 7132 S AR LB A AQto] ARstE7] Aol B
of Zgdfiof gt} AR T 717E EU @t HIEU @ 7t 36 HIE,
i 7H A AR A7), 718 HIER T EAL 22 840 tigt =
97} o]FolA Aoz A= 2022 W7HA] FAFH oo =g 4
W ACE 7|vHct.122)

:|o o &2

NE HEo| AlFE wet ETSOIA AdEl= FHAT 51-8HEUA:
European Union Allowance)?] ¥g/do] S71e A2 o= 49
AR HiES1-8FHEUA)-S EU ETSO wet A 7hs3t 99IE oulshy,
HEAoA 129] o]4kslea(CO2) = %6‘01— °ok91 27HA H et &
A 7FAR1 N20, PFCE HIEE & Q= d8E Foldtth EU ETS A3
3(@xol= HiE 8% 3 71X 5% 1501] Sfgot= OV*}QL’\%
HiET 5= Qe 5180, o] XY QMRS 35T BHoET #
ot 2|39 78] wet Y s st g5l Qith123) <HE 4-14)&=
EU ETS Aol gt FFE(Forty Foot Equivalent)d H|-& S7HH-2)129
FAoltt. 449 242 Al 7R A WA= FE A 51-8HEUA)
9] 718 oF 90f-=Eehe Aolth F WA, ¥ A §&F i AT =
100%=E 7Hegteh Al 9, 247kA0= CO2, HIg, oribehdar) 239t
e} 125)

122) Maersk(2022.7.12.)(AA4L: 2022.9.15.)

123) Glowacki Law Firm(2015.7.25.)(ZA4: 2022.9.15.)

124) FFEY H|2(Cost per FFE)= $719 E2 200222 71H5HH QIEZ S HQI5tT 5152 H7|18
M a0ls mEsIC)

125) Maersk(2022.7.12.) (MY 2022.9.15.)
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H 4-14) 728 FFEY HIE 37t FHX|

o RE

S| Dry Reefer
WCSA to Europe 213 319
North Europe to Far East 99 149
Far East to North Europe 170 255
l\/liddIeEEast to North 106 159

urope

North Europe to US 184 276

K2 Maersk(2022.7.12.)(ZAML: 2022.9.15 )BIEEO2 KXt &4
(3) FQ= HAHHEHAMNH AIAL

EU 9o @A) ETSE A= &9z Ali’ﬁﬂ e A7tEE =g EY
S o7 F7HRARE, 294 571 oH, A9 H9E LFHL =
X2 GE =F, vl5 AEYol 5 T 193] th120 Y2 A
F A oA HiEHARAE AASkL o, 20508714 ©AFHS &
7] 93t Fgo = wiEdANAE @%@EE e Agolr}. F=
A 201195E 778 AAlolA MiEAARAE AHFH R Aot
20219 Ao Fhgict.127)

oX,
ol

2021¥ 44 7] EU HiEEAHA 7HE 159 49.89 8= 7MY =2
Aog Uehyth 1t AYAR 1En} 46.1%*?4, iyt 31.8€4,
54 29.42%, wEHE 25.892E YERHT SYvE= 189 15.99
&2 Yo =E 71Ao] W2 HOo g U 7S AR 1.292E
o 2 74A ] ghanjEdo] A= .

126) 220|E QIA
127) 220|E QIA

2021),

p. 5.
2021), p. 7.

t0|E TE=(
t0|E TE=(
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(O3 4-10) 2714 =3 720A| 7124202143 42)
usD

80

50

40

30

20

10
1. 2

0

CIPSE £ RERCS (SR FASAH
Z IS 71212 A BMISHOI AX|2, SIAIKQI 71202 j0f &, EU ETSO= 290, 00[22IE, 2|
SIEIXEI Tal 27} THO2 QIS QI IR & SR AT X2 2.

XI2: World Bank(2021. 4. 7|%)

(4) RELIZE EIAHS AN AI—GAIIGEE MZY 7|12)

201549 %] =949 -2uet ETS(Korea ETS, K-ETS)E &otAlof &
29| =271 oJF ETSE EUC| oJo] A 29 et Ze R BREed|, &
A EU AHIE @ol gt Aoz d#A Ut 20214 4€ 71& =9
HiEd 7S 16898 502 YeHal et ol €9 5088 &
dlsk= EU9| HiEH 7H49] 1/30]t}128)

Shof A SHlEAKAU) 7HE0] 20184 17| HE AFSAIS Holw
20194 129 2399] 1E9 40,900¥0 & I Hrks 7|E29ch129 11

128) 220|E QIAO|E mZEI=(2021), p
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U 20204 4¥ o|T sEINE A3l oH F21H9 AY|EE 2 Z9]
7t ¥5dS ERlth130) wiEdAYARE A5V 2719 § viEE gt
I 2AVEA HiEANA vlEdS Ttk AL Y20 jith AR} HiE
Ho| EAY BE3St B AfwA AT 5 7] whizol A a9
Saol W2t 7o) A4 o|=gt visdAHAY S84 714 ¥EA
o] AE = ESMIRL SHo] Utk

(3 4-11) L2} SYHEH XES 7HH

45,000 19512525
40,90094(Ch2| 27

1N
I
°

40,000

35,000 20.12.30 7}

23,000
30,000

25,000
20,000
15,000

10,000

2018-01-02
2018-03-07
2018-05-09
2018-07-12
2018-09-12
2018-11-19
2019-01-22
2019-03-28
2019-05-30
2019-07-31
2019-10-04
2019-12-05
2020-02-11
2020-04-10
2020-06-16
2020-08-14
2020-10-21
2020-12-21

OI

Atz $=27H2)4(2021.3), p. 3.

o
w

A Syt Algeta QlE HiEEAHAE 7199 AFES HiRteto]
71do] A= Fo] MRFoR 7hEEE BHalolh AR AKRX)7H
HEAH AHAE 2= o] 9lor, WiEd A4 BiEdS TFuEd
(KAU), 4Ei&dKCU), 2HA /IS44(KOC) 5 37H] 5o
A= Qict. wiEEARATE AF=E7] AZEE 171(20159~20179)2t
27] (2018¥~2020)oll= HiSEAAAEE Habol= H ASHE §H,
371(2021¥1~20259)FEl= AxF BAHQ] A5 JFot7] A&t &
A &g #Alolle AAERE Y Y IAS AR 7N

’

129) 8t=271214(2021.3), p. 3.
130) 8t=271214(2022.4), p. 3.
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o

WAMET 714 o] e, 1719 WiEgde AR Few
o 27]o=
= 4T HEol 10%=2 Eobxlth. 131

201999 & A Ha(1= 831 2)o] 20159(624< )l ¥Ish 16
v o]} F7FstaL, Bat AZ7HAe] 28] o4 Eofu (2015 11,013¢
— 20199 28,4459), & AFol oMl o} A A= YehK20159
5.79%F & — 201949 38.04%t &) & #Agol ol HA 4ER
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Arow BA3T 957 e & A5 ATAAY B 8 4749
A 7ML, BA, CAF, DADO] TislA S APAIS] AR 133) Bha

A|o] 79 Aeto] HjEsle olAlsletA 1EY EIAAE Bty wfio]
A3 A A eSAETS I H_olo] HlGHTHS 243}
Qe ¥ s EARAE 2 7190 wiEste Bt 7

&5| 83 A 9 ske APYol] fiio] HlgFEl S Hhajo] Xjo]
Sict.

WA BAA Eo 2 F&7|F9] vy}l R LR HolE =
A7) As) 5719 718 AU o2 AR iAol a7t Y
2 A5 FARCE =YEHIL Qe g 7HAT) B ARRIolA oju] AJSY
A &2Al 7Hg dEsta] AU S AHRUS. 7H AuEl e o4t
sheta B9 32.89 o)A 1508874 57 R At

7P W2 "M 74 AuE]25(832.8/0)8 A8 B FEIvEt
271 AA 9] gAA] B8 12 7009 9 ok= Ao E YEhTh
Fd= o %*71%019& 8%, A7IARELE0I 52 2.4%, SAHE0|9]
2> }

o
il 8
© 1.1% 32 Ao GMPE W A B T4 74 AU

l° rlr
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AE7IBRR| £J0| 2|2} ah27|e HISREAL MRTE Hall DjXl= F8 04

228150/ 8T 4%, U s7|F HA9] ghAA] B8 43
8,9169 ¥ TAst= AoE UElth 7| : o] B7|s=olel2 40.2%,
A7 AHEL0] ] E2 6.0%, SAHEO|EL 4.9% dl&at Ao g oAt

470 A3 L7 4(AAL, BAE CAL DADE S410= Hl-gRgtla) A5
& s AT EH AALY] A FEgdo] X 6,862 dog 714
EA vebston, 1 theg BAKFY 4,528% €), CAHAW 1,996% 9,
DAKFIY 1,1589 ¢) =02 UETh AAl= ©aA] H-&o] 7P & A
0= Yetou A7 |RpES0|E T 6.6%(44.9%), SAEC|AE A
3.9%(26.0%)= 7P F2 HIEE sttt BAR: BN H[E-2 AALE
o W2 A0 & YE oy, A7AHEE0lE AT 12.8%(2.5%), AR

o[l Hof 7.1%(1.4%)E AAETE =2 B &R slgsl= Z0E ek
ot CAb= ©AA| H]8o] AARRL BAMETH @4 RN Z7|RpE=0| &
A 7.1%(3.1%) 4420 dE AW 5.1%(2.8%)E AAET =2 HIEE
slEfsle 202 YeRdtt DARE ghaA] vl82 7 W Zlog 4]
Aot A7|AEL0|dE Hf| 33.8%(-17.4%), EAREO|AE 8.0%(-4.1%)
B 7} =2 HEE olEshs 208 UERTh B4 A AR 9

Tt 2R 71 G LS AER Bl o & JFS v AS BojErh

=4, gaiEdANA =Y e °H°7]%4 Bl ATt AR
WSS 79517 A8l 5719 7H Alue] & A3t gauEdANA
+ EF ARIOIA AT S ARI7E Qo B2 B AFRIoM Al B
=d7EA 71 71E l"—*“:’*af"a«W(NGFS)OH/H AARE 7152 24
AdEle T dE E8EE 7H AlUEeE L iﬂﬂ%ﬂﬂﬂxﬂ
7t AuE g AR 7H AldEl s OWQ} A& ET 15
A 61.07837HA] 57HA] 2 ATt

7P W2 gaEdEANA 71490 AlUE L 1(815.9/0)8 A8 A7,
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Syt 7Y A9 H8REFHS 4d7K2024~20279) & 8,651
o ¢, ABH 2,163 o] WA= Ao R YEPtt 7|Ed: ] g
JollE 0.4%, SAREOIE2 0.4% oIS o= oAt ¥vhd 7
=2 SAEEEANA 7 AV 25(861.07/08 28T A4, 7

N

Ut sesl9 AAle] vgREle 447k & 32 3,289 9, AR
83079 o] e ASE Uehict, /2% o JoloE
2.5%, EARO|OIBL 1.3% st o= o

N 8 S2719(AAL BAL CAL DADE SAS2 Tt A5
T2 WSt AR Axle] BraulEUARA Beeo] o 1,165 ¥
o= 7P w7 vebdem, 11 vk BAKEW 7799 ), CAHET 3399
<), DAKEH 1979 ) ©22 YERTh. Arte SiriEedA A Hlﬁl

ol 7M & Ao yehgont 20279 FoldE HH 1.3%(52.2%), &
AEolE A 1.1%(28.8%)% 71 W2 HIER 3tsks AR e
Ut} BAR= v]@ETRe AALHTE Lo Ao g et o} ¢YolQs
2t 2.6%(9.8%), SAHECIE FH 1.9%(6.6%) % AMNET £ HIER
sleksl Ao g JAtEh CAR= H]&Etiolo] AR} BAFR T 4 ] A|qt
Ehe 1‘”‘2 Ao 4.6%(13.1%), SAREOIAE A 6.6%(1.3%)= AAfe} B
ApRTh 22 g Bhekehs A0® Uehjth DAR: HlgRele shg
WA Oq% 19E 2 9.5%(8.4%=2 71 w2 A= Yepylt, 34
oldE i 2.2%(1.7%)= BAIY CAHEH H2 A0 2 eyt o]
B4 AT 7|99 Fot ALHE e Fret Ak 17t 2] o
o AR =0l wE Blg Rto] o IA Mg HO= 5

4% % 9k

A9 SaniEdANA Y vEFHY FELE Hlawoh ey

ol

f

2719 AR S| g2A] FHlo] mE v FEAL Hdl 4= 8,916% ¥,
& 12 7009 o Aske Hh HAuESEA A =Y e HERE
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AE7IBRR| £J0| 2|2} ah27|e HISREAL MRTE Hall DjXl= F8 04

Al =
2o Aoz et waAel 49 HesIg0] A £
5].15 E}/\uﬂga;_. Z A o].g HlH o 2} H].Qﬁ_tl— 0o 715
g S| AANAE SamES 24 9o s
S YT 4 o] BEol 271 YA
3 Zlog wekEch he s 7
i A S AR SavlaAo shdo] WEely] tid olg
Hog 83| SIShHE ool et Elee Y= Bad Holdk

Fl[" i rUZ"_.
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A1E 24 Y=

=

KMV-Merton 22 (]38} Merton 2&)S 7]dof| gt 39} Ad
219] AFef oA ek AHdol A Al B4 7]do] A BE st
F/AES 2o, 11 7192 §7] TAIRC] 7199 AR v A
Ao HAHT} F olifolH, AH EfAts dE FAdEHE W, 11 7]
Aol 5= H2 AMPHAE 7HAA ok 28y v R RoH, O
7192 Rt ¢ A0R s £y, O 7199 A AR AAHAY]
257 €t

T A 739 74 1 Sp= Max (0, Vy— F)

T A& PR 74 :Br= Min(F, V) = F— Maz (0,F— V;) (1)

134) S -H52(2009), pp. 40-46, £G4 H2(2007), pp. 65-68.2 HIE22 XX}t MEHY
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2AAY SARPL vas ARARE BEo ThEe] A4H<
el Regs Agstet dAES 7RIt B3t BAY ARARE
g Aa5E] IAES FE3t AP HA|13597F § {85ttt
aAz e A2 BRI ] Hole] ofsh 24
el e Merton 298 B bl FE8EE T Sohic )
= FHOZA 9] B A, Bz}
o83 A FEHER Y 3o] Wasi

1R CTRRS O ()
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N
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1z
F
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P

29 FHRRE 8T ¢ AUe A T2 WY AHikE 7
02 APAR] 71X 7} B (Default Point)olA 02 ZH= 1

=34 (Perpetual Call Option)2.& & 4= Qlt}. ulebA]
w49 A7HA T M5 ol8sto] 71 2R ZEA| e A
S = SI%o] A4 712 HEdE 5T 5 Atk S
sket7] 9ol 239 AR VA7t 715kl Beke -5 (geometric
Brownian motion)& WEttal 743t

N
N
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M ox ofh X 2N
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¢

135) 7|Q2] 2 L FAQ| AH7I22 7P PR, 7|2| &5 MUt (&, R0 25t oSS
51610 LIEH= X|HO|CE. Aharoney and Swary(1996)= FAIEQARS0| 28RALS| Zloj| 2Kt
FHO| T2t Mo = BrEot FIt= SR Hot 8% YHE MBS B, Gropp:
Vesala-Vulpes(2002)2 Merton(1974)2] SMEHS 0|60 7t 2l kil JjHZ 2| AT
EE MEo 155 20| R 2852 R E tS0ts O 2aX0ISS BRI
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MNE7|BIEX| 0] 2|12t 27 |gel MPHXEol Dixls Fg 05

ava

= pdt + o, dW,, 2

o7IA W= BE HEke 55 WAL o, A HEAF0lL, e
Ate) el goltt. R AS3SHalA}; s Aol 7Y W, o] Ao
Ao A7 k2 5P, E<EZ(Black-Scholes, BS) 4714 &4
off s F29 A7 Ve E}—ﬁﬁr Zrt.

V= V,Nd,)—e "TKN(,), (3)

714 rZ T olFRgolL, v, = Vol

In(V,/K)+ (r+¢%/2)T
d, = —
T4 \/T

7d2:d1_0'A\/? 0]]‘4’

Flo

28] 302RH v,k Vo] T olm 2T AH4ke] wiEA
cheat e BAS BEd

V, oV,

Onp=— 045
2 AVe oV,

71X o= F7H WEAdolal AHilo] 715H4R]] HEke: 52 UE
Aol= aVy/oV, = N(d,) Y= & 5 Sl
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2. E7{2|(DD: Distance to Default)2| A4t

A AR L] AR REA ofs
7} wsing RESES A7} R ojsz
A7} 0] BuE oby oty HEslel LAy
AR} 2= 9lo} dAlA 0 7 By E mlolsly|s 4% 9t} o]d
Ast7] fJ5tod Merton RZoA = HA AAZRR7F ey 7k 7H4

AA7IA 9] REHAE DR S5t o]E FEA et
SRRl BES olgslo] e e Al 14 Hed. 5, Br
2l o ol Asdith

1
21‘,
e D)
i
ofm
)
b
X,
e, T}

M
__>,~l_1
[

_,_.
i
ol
ol
d
ok ot
. o,
o
=
4z
1

r 9% o

lzl
oX
lo
<
ol
> o

A7 — B A
FEARIOD) = SR

o2 Sol, A71919] A7 100900l REe] 252 7]1919) &
A 7524 75%9] AR stehos mAaks) ek A7) At
A WS AEEEANC] 25%, = 250h8 READD)E 3EEEA] 2
717} et

AL F13HE9) Heke 258 1S A% RES o|EstiA s
Aol 7w, o] AFANH 2 A K, ShE BEARE 54
()% 2.

In(Vy/Kp)+ (u—0%/2)T

VT

(DD) = 5)
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MNE7|BIEX| 0] 2|12t 27 |gel MPHXEol Dixls Fg 05

BeAZlE 7199 7diseeo] #3E RE JEE ¥l A
Vy, &0l AESfof sh= B FA Y AFI7RE AT R Use AFYH]
& L= K;/ V3 A4 SReE Yehdi= A4 e o5 Z95)

1 9J2X & Gropp, Vesala and Vulpes(2002)7F AJA gt
Bl A HEZA TrESeol T A4 (completeness)S 2
ofUzt Rl v 22 Al 719 245 WSSt itk

oDD _ 1
8I/A O—A\/TVA

>0

(i)

.. oDD 1
(11) oL 7 <0 (6)
oDD  In(Vy/Kp)+uT T

(iii)

<0

web] REARe] £ FH-DD)E 22 RS Uehh AEEA,
AV} F7Ke] wreh gassha, AYElgoltt AAte] wEgo] 571

S7VR= EAS Zh 12 & 4 QAL o] EH3F(unbiasedness)©]

o4

Ha
T=".

NW
=
<
1o
m>~

3 15491 A5 FHo0] oJshd, erHoE At
o F¥Ilo] ELtelE B WS L A9t BT

% Q9 webA] Smsh sk BE thet 2o

i
-
o
st

2ed = SR + 7R /2
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3. B SIS(EDF: Expected Default Frequency)2| AHAt

Merton E@oA= A AmE &8sto] Foldl HrAZzRE R
FEL AESI AL o5 H x2S (Expected Default Frequency: EDF)
ojgtal Bttt AE =0, old 7|Y¥9 19 —"?91 HEAZ7} 70l2Hd, Hx
A=7E 791 71 FEFEH(10,0007MNIA 18 Fof 5719] 7]4olA F=7}
A 74$-, EDFE 0.05%= Ateict.

A7) 7R Hete 95 e A9, HrE oﬂéﬁm bt
Aol 7, o] AHolA RAje] HHAS K, 51 HESE EDFE
et 2

EDF=P[ Vi< K, |Vi=V,]

_P[Z<ln(VA/K(Trli/(%a/2)TJ _ N(—DD) )

o714 N(-)= EFFEI0|1 DDE A SHAoA L3t R 7| 2lolch.

DD7} 39 E5F T4 7ML WotbA|7] wi&#o] EDFeF DDeRe]
Ax go] #APItt, DD AMAte] WEA, Zp4ke] ARl 81 Ky

of JrS wroumz AL AR} A-ESE, BA9] ARIIA|7F S
£, I3 A4 WEAdo] 245 EDFY A7]+= AXIth
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2|2t 27|l Pl Dixls Fg 05

(8 5-1) AR7IR|Q] Hat 2k

713 =
e KIAMZIA] 22
guéxgrzﬁml 2| = A7|
(Distance to
Default)
I e
(Default Point) \\':EE =
SRR o B TSRS
(EDF)
Hafj=t Horizon =T AR '
A2: st22| AT 2| SH0|X|(HAY: 2022.6.8.)
H2HE 24 "t 1=
DoloR e Sl AR UolA AEahe PR OIH A EFEKOFR:
Korea Overnight Financing Repo Rate)®] 20214¢ 12¢¥€ 31¥ 7|&
A58 7199 A7HAIQL

2.006%E AR&SIAH. 87 S]] F7t
171ed AmE FnGuided €9 A gE 8519t £ ATto &-ast
J%}L 2714 A

}\ o
AR 3187192 AAL BAE CAL DAtelth 18]
= ZAAQEARE &85t

s gl A AR

A= st
E5-1) Xtz 88 & £X
A=z £
et=FYAIESE|(KOFR) ° =OIEEME
ST 271 FMA=, AM7HEY * FnGuide
2|2t o227 | MESA * ootz Eel
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KOFRLS =W FHHAXEZE(RFR: Risk-Free Reference Rate)9]
Zolth. RFRE F98 FAREE 7|td 4= Qe o284 o|&keolH,
9] RFR AFEA] o2t o] 249 Fefddol 243t a6 AHE &8
7} Stk Hl=- P FEAY & F8EE2 RFRE AUE(EH &= 7
gH) 29E AAsded ole dYE A A8ETE =2 S83A
FHOE o]FofX= Hith w717} Fol A Risk-free)oll Fboh= 4
=7t 7] Hzelth. ket AAYE 7He R Ak o] 24 7lsAdo] v
¢ 92 J= E4oltt. KOFRe F8= AHIE #alsto] =4|-5U5d

AZ RPEHE B AHEHI e 130

O e el of

(1% 5-2) KOFR 0|

25 1,048
2.006 1,046

2
1,044

15

1,042

1
A r\ 1,040
\,'Li‘l_.-""- h
b AP Meand n \— A

c.‘.;i
%

05 ¥ o= Vo]
WU A= Y
0 1,036
ERNEIBNREANENRNEANEARENN8INBRABARENSR
o = o= NN momom O v v ~ o~ L
OﬂﬁQQOﬂQOggggggcoﬂsbﬂgggggssssﬂ—‘-‘w‘—‘-ﬂ
e R A R R - - R - - B - - - - - - - R - - - - - ]
8888888888338 8888c88388383888888888888
NN AN NN NN N NN N NN NN AN NN NN NN NN NN NN N NN NN NN
——KOFR 302 H %) 902U H T (%) 180U H (%) —KOFRIndex(2%)

Xtz BHROIEfZNE SHOIXI(FAY: 2022.8.6.) HZSI0 KXt 2y

g e 1G9 Foh MEY 2 SIS 202199 U F1E

=
B 28 F7h £8E AT, U vt olgel BERAG V50

d

136) =28 SH|O|X|(ZAY: 2022.8.6.), TH=0HZME SHO|X|(ZAY: 2022.8.6.)
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ME7IBER| £Q0| LElL2t sh27|gel MR DRz H& 05

A 4
o wwow | ome

oo som
s000

5o com

1m0 “

Y o -
000 10000000 som ~A
v A

soman <om 2am000
nom

comamo som 0o

4,000,000 2000 1,000,000
1w

2,000,000 1000 5000¢
o 2021-07-02 02
o S siLr MO  N200S02 NGO WLOTOZ  211202

—EME) —ATSUEU)PF)
DA

wm Lamaco - w0

’W’\\ ”
e P bt Whﬁ . -
e PN WV - wn -
. [,W/ \w\wm,\ Al 0000 - o 150000
. AN, 00000 - 100000

s00

150102 250602 20151102 20200002 20802 V0202 2NOTO2 W11 050102 2090502 2094102 2200402 20200502 20200202 202M0E02 20211202
—ENE) —ATIEAEBENPT) —ENE) —AZEAHR NPT

INE=HP SN RSN

A& A, AN F7F WAL 0.6056, A7FENRS 13% 1,5519
6,2009F ¥, BAY] 71 HEAL 0.4814, AI7REHL 2% 8,9209 2,100
9 9, CAFY] 7 HEA2 0.4675, A7FSHE 8,4269] 2,800%t €, DA
9] 7t M52 0.289, AIZFEAL 2,7479 5,3009F Y F5=olt.

(B 5-2) L &% 271 A7 |2t F71HEY
== Equity(42+ 24) EquityVol
AAt 13,155,162 0.6056
BA} 2,892,021 0.4814
CAt 842,628 0.4675
DAF 274,753 0.289

INEHPSVN RSS!
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A 719 HAl= ol g sl i Aok BARALRE
9] 20219 A=E ARESIAT AARY 20214d FHA= 7% 5,1789 600
oF 9, BAR FRAE 2% 8,9199 4,2007F €, CAR FRAE 2%
3,4169 2,0009F ¥, DAY FHA= 1= 1,0349 4009+ ¥ s=<=o]tt}.

H 5-3) =l ¥ 271

Op

5

=S

e Liability(242t &)
AAF 7,517,806
BAt 2,891,942
CAH 2,341,620
DA} 1,103,404
NP ONEE!
& ol HolE5d = Q=

7199 £952 7} 7199 SARES E851o]
7|t E2] g o= EBITDA/FAMES Bal 8T 4= Stk

3l9] A7 E &5 24 A7} AL 20214 71 7]t&eSL 0.298564,
BAR] 7|t} &2 0.084655, CAH 7|ti5=2l&-2 0.079433, DAY 7]
52 E2 0.038771% F4Hh

H 5-4) ZU &% 27|12l AR 7|t S

T2 Asset(#2t 2) EBITDAEE &) | Drift(7|i=2lE

AL} 17,876,100 5,337,151 0.298564

BA} 6,488,779 549,305 0.084655

CAt 3,859,734 306,589 0.079433

DA} 1,446,228 56,071 0.038771
Atz KA 2

9] A= Bl 93 AR sll7192] DD} EDFS] ZAil= of=f 2o}
2t 24 A3 DALY DDE 4.1567, EDFE= 0.000020.2 B& 71s-4o]
7 GA YeRgth o2 o025 AARS] DD7 3.1521, EDFE 0.0008,
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MNE7|BIEX| 0] 2|12t 27 |gel MPHXEol Dixls Fg 05

BAL] DD7F 3.0317, EDF7} 0.0012, CAHS} DD7} 2.8816, EDF7F 0.0020
TO2 e

(H 5-5) =L A% si27|AE DD 2! EDF

T DD EDF

AAt 3.1521 0.0008
BAL 3.0317 0.0012
CAt 2.8816 0.0020
DAt 4.1567 0.0000

Rz MR 2

H3E £4 Zf

1. Merton &S S5t EtAM T H A Ant

0o
AL
]

AN Zojof W2 ¥ E4L AU ol eSAAE AREote] S
7199 4 ¥]23} 24 EBITDAS 374sh= WHOR S&P Global
TRUCOST 54 HPH-S ¥lx|ulg5lo] ARE3i) ehak] vl& 2718 913
EBITDA7} 4% 79 ofdlo] RxAZ(DD) AFgAloA 7|ti4=9]S0]
s }741 ot I 99 A7tEH, AMHHEA, A, FAE ol 5

Jol7] g&o] 7|Hd & #AZ DD7} ZokA| 1L, EDFE 3715t
=

O
=]
[¢]

lil

o
-

)
)

In(V,/Kz)+ (u—a%/2)T
2T

(DD) =
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(I 5-6)2 A AU 9 A ai27199] EBITDA 4] o
ol&9] HISHE Yehdith. 470 A a7 1A(AAL BAY, CAL DA
SHoR 7|l ES AHEH ﬂMﬂ Heolo] 371345 7|40l 80l
siheith. 7P W A 7HAQL AU e5($32.8/0F A8 A
2021¢ 712 7|5 E diH| AAH 71di42]E-2 0.290168(0.0008 } ),
BA= 0.069198(0.015 | ), CAH= 0.068124(0.011 l), DAR= 0.021249
(0.018 )& bttt 3HH 7HF =2 g 7HAQ1 AU 22($150/0F
288 4%, 20214 71& 714 E giH] AARS 711‘41#91%3 0.260179
(0.038 1), BAR= 0.013992(0.071 1), CAR= 0.027732(0.052 } ), DAR=
-0.04133(0.080 } ) 0.2 YEFT}.

(B 5-6) EAM ALIZ|QYE L 4 Si27|%2 7|U2E
7= Drift(7|cH~2l &)
AMKbase) 0.298564
ANKST) 0.272974
AMKS2) 0.260179
AAKS3) 0.284233
AAKS4) 0.279371
AAKS5) 0.290168
BAKbase) 0.084655
BAKST) 0.037546
BAKS2) 0.013992
BAKS3) 0.058274
BAKS4) 0.049323
BAKSE) 0.069198
CAk(base) 0.079433
CAKST) 0.044966
CAKS2) 0.027732
CAKS3) 0.060131
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MNE7|BIEX| 0] 2|12t 27 |gel MPHXEol Dixls Fg 05

= Drift(7|CH~21E)

CAKS4) 0.053582
CAKSb) 0.068124
DAHbase) 0.038771
DAKS?) -0.01463
DAKS2) -0.04133
DAKS3) 0.008865
DAKS4) -0.00128
DAKS5) 0.021249

X2 MR 5

Atel 2 A8 e 7% Autelost 2ol (6% A B
A43he i) Al 719 DD} EDFE 348 4 9tk 34 2
THe ol xo} gk 3 Aake Awnw 74 Ao gadt 27t

St AL 7+ 71949 DDE &olX| 1 EDF= 2716k AL dolgh 4= Qi)

470 A7 7199 DD} EDF 54 2= AnEH 7P =2 gA
Al 7HE Q1 AU 22($150/05 A& A5, AAY] DD+= 3.0535, EDF
L 0.00118 2% 7Fs40] 7B WA vehd o, 1 the-& DAE DD
2.7886, EDF 0.0026% UEtgth Al H#A= BAIE DD 2.7415, EDF
0.0031% Yebgon, CAL DD 2.4722, EDF 0.0067% Rk 7Fs4o]
7P =A debdTh 7P W2 g 7HE Y AU 5(832.8/0F A8
T Y, R 7o) 7MW S| DA}, AAY, BAL, CAF 02
UrE}bh:}. DAR= DD 3.8575, EDF 0.0001, AAR= DD 3.1305, EDF
0.0009, BAR= DD 2.9683, EDF 0.0015, CAH= DD 2.7921, EDF
0.0026% #x 7Fs/do] 7P =2 ZACE Ueyt

Hol2 Aol 4] WEAe] We DAY R 7ksAol
7Hg WA UergoLh, shad) 7Ho] g e AuEle2($150/08 A
8T 49 DA Adlo] ofo] F¥IAE e F0% WatEYr. ol DA
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9] A% A WEAdS ZAE EBITDA FA] EF 7|0l @8] W]
mzoll A47ge] Aot go] ©aA vlg Feo] ZHieE Holo] o 2
Al 28371 delt.

H 5-7) BLAK| ALIZI9E 2L AV 51271249 DD % EDF

= DD EDF
AAHbase) 3.1521 0.0008
AAKST) 3.0863 0.001
AXKS2) 3.0535 0.0011
AAKS3) 3.1153 0.0009
AAKS4) 3.1028 0.001
AAKSBH) 3.1305 0.0009
BAKbase) 3.0317 0.0012
BAKS1) 2.8382 0.0023
BAKS2) 2.7415 0.0031
BAKS3) 2.9234 0.0017
BAKS4) 2.8866 0.0019
BAKS5) 2.9683 0.0015
CAHbase) 2.8816 0.002
CAKST) 2.6087 0.0045
CAKS2) 2.4722 0.0067
CAKS3) 2.7288 0.0032
CAKS4) 2.6769 0.0037
CAKSB) 2.7921 0.0026
DAHKbase) 4.1567 0.00000
DAKS1) 3.2446 0.0006
DAKS2) 2.7886 0.0026
DAKS3) 3.6459 0.0001
DAKS4) 3.4727 0.0003
DAKSB) 3.8575 0.0001
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MNE7|BIEX| 0] 2|12t 27 |gel MPHXEol Dixls Fg 05

(28 5-4) EtAM ALI2|1QE S & 512712 DD % EDF

AL BA}

316 31

* A(base) 305
3.4 ’ * Blbase)

* A(s5) 3
* B(S5)
* B(S3)
 B(s4)

* A(s1) 285 « B(sy)
28

A(S3) 295
g 31 Als4) g 29

AlS2) 275 B2

3.04 2.7
0.0007 0.0008 0.0009 0.0010 0.0011 0.0012 0.001 0.0015 0.002 0.0025 0.003 0.0035

EDF EDF

At DA
21 D(base)
32 o p(ss)
Clbase)
2.85 37

c(ss)
- (s3)

 D(s3)

35
2 D(s4)
cisa) 33 D(s1)

s C(s1) 31
255 . 29
. 62 D(s2)

245 27

0.0015 0.0025 0.0035 0.0045 0.0055 0.0065 0 0.0005 0.001 0.0015 0.002 0.0025 0.003

EDF EDF

INEEHPSVN RSS!

2. Merton 2= et BHAHSHAM T St 24 2t

A2 A0 SauEAARA 714 AH8stel 24 EBITDAS
24313, 0|2 B9 Auteled A% H27199) DD} EDFE 43t

(I 5-8)2 sl AANA 7H Alve| e A o792l EBITDA
Zaol| T2 7|di4=elg o] HStE Yehdtt. 47] A 71 A(AAL BAY,
CAL DADE SAH0Z 74 ES AW EY etauE&dANA FEdo]
S7FRE 7|geelgo] stEfelt). 7Y W erAiEAA A 7HEQL Al
U2l 21($15.9/02 A-83 4L, 20219 71& 715 E oin] AA] 7]
982 0.295907(0.0027 1), BAR= 0.079763(0.0049 }), CAR=
0.075854(0.0036 | ), DAR= 0.033226(0.0055 } )o.& UErytt) st 7}
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w2 gauESEARA 7Y AU 5($61.07/0F AL S
20219 712 715 E ofH| AAH 7142l E-2 0.288358(0.0102 }),
BAK= 0.065868(0.0188 } ), CAR= 0.065687(0.0137 | ), DAR= 0.017473
(0.0213 | )22 YElstTh

(B 5-8) ELAHIS A 712 ALIZIQE 2 AN $127(22) 7|t4ls

72 Drift(7|ci4=2l &
AAKbase) 0.298564
AAKST) 0.295907
AAKS2) 0.290242
AAKS3) 0.293527
ANKS4A) 0.29163
AMKS5) 0.288358
BAbase) 0.084655
BAKST) 0.079763
BAKS2) 0.057882
BAKS3) 0.069335
BAKS4) 0.075383
BAK(S5) 0.065868
CAKbase) 0.079433
CAKST) 0.075854
CAKS2) 0.068224
CAKSR) 0.072649
CAKS4) 0.071891
CAKSB) 0.065687
DAKbase) 0.038771
DAKS?T) 0.033226
DAKS2) 0.021404
DAKS3) 0.02826
DAKS4) 0.024302
DAKS5) 0.017473

INERPSTNESY
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MNE7|BIEX| 0] 2|12t 27 |gel MPHXEol Dixls Fg 05

47 A7 o719 DD} EDF 4 235 AHEH 7P 52 ghan)
SEAYA 719 AU R5(361.07/05 AL AL DAY DDE
3.793, EDF= 0.00018 2% 7lsAlo] 714 B Jelgton, 7 theo
AAFE DD 3.1259, EDF 0.0009% YelHTh Al §Al= BARE DD 2.9546,
EDF 0.0016& YERgoH, CAZF DD 2.7728, EDF 0.0028% Rk 7Fs
ol 7HY A UErgth 7P W2 gAuEdAHA 718 AlvE e
1815.9/D= 88T A%, Rk 7ks/do] 7P R s27192 DAL A4
BAL, CAF &9 Ueldth DAR= DD 4.062, EDF 0.00000, AAR= DD
3.1452, EDF 0.0008, BAF= DD 3.0116, EDF 0.0013, CAH= DD
2.8533, EDF 0.0022% E& 7FsAo] 714 =2 7oz vehdt,

S EAANA Y A DAY BE F5Ao] 74 2 02 Ut
gtk DD 4014 st A4S wERe SHange V2
A7) AN 77 BB B9

29 348 A 5ol B2 7190] Hlsh S W] wlEe] DD}
7V 53 EDE7 7V WA vl A0 melt,

H 5-9) ETS 714 AlL2|QE U & 312712 DD H EDF

T= DD EDF
AAKbase) 3.1521 0.0008
AAKST) 3.1452 0.0008
AXKS2) 3.1307 0.0009
AXKS3) 3.1391 0.0008
AXKS4) 3.1343 0.0009
AAKSH) 3.1259 0.0009
BAKbase) 3.0317 0.0012
BAKST) 3.0116 0.0013
BAKS?2) 2.9218 0.0017
BAKS3) 2.9688 0.0015
BAKS4) 2.9937 0.0014
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T DD EDF
BAKS5) 2.9546 0.0016
CAHbase) 2.8816 0.002
CAKST) 2.8533 0.0022
CAKS2) 2.7928 0.0026
CAKS3) 2.8279 0.0023
CAKS4) 2.8219 0.0024
CAK(S5) 2.7728 0.0028
DAKbase) 4.1567 0.00000
DAKST) 4.062 0.00000
DAKS2) 3.8601 0.0001
DAKS3) 3.9772 0.000000
DAKS4) 3.9096 0.000000
DAKS5) 3.793 0.0001

NSRS RSS!

(d8 5-5) =L 4% oi27|¥2| ETS AlLt2|2E DD % EDF

A BAl
3.155 3.05
¢ Albase) * B(base)
315
* B(S1)
345 + AlsY) 3 * Bis4)
ERTY * B(s3)
3 Als3) 9235 * B(S5)
3135
Alsa)
! A:SZ: * B(s2)
313 29
3125 * Alss)
31 285
0.0007 0.00075 0.0008 0.0085 0.0009 0.00095 0001 000105 0.0011 0.001 0.0012 00014 0.0016 0.0018 0002
EDF EDF
cAt DA
42
289
+ C{base) al D(base)
287 " bisy
285 * qs1) 4 e p(s3)
.9+ D(s4)
Q283 39
8 ° O3, s Dis2)
281 38 * D(S5)
279 * C(s2) 37
277 C(ss) 36
215 35
0.002 0.0022 0.0024 00026 00028 0.003 0.00000 0.00005 0.00010 000015 000020
EDF EDF
: pNDS
X2 KA B
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7P w2 a4 7FA$150/0 2§ A, AA] DDE 3.0535, EDF:
0.0011& H= 7Fs/dol 7F% ¥A yebton, 1 o3& DARE DD
2.7886, EDF 0.0026, BAF DD 2.7415, EDF 0.0031, CA} DD 2.4722,
EDF 0.0067% CAt] Rk 7Fs/do] 7H} A Yetkdth. 7H W2 g4
Al 7+A($32.8/t) A& A, DAR= DD 3.8575, EDF 0.0001, AAR= DD
3.1305, EDF 0.0009, BAK= DD 2.9683, EDF 0.0015, CAH= DD
2.7921, EDF 0.00262 YEFTt.

Hlo]& AluE| 2o)A= AMI7HA] WE/do] W DAY R 7hs/go]
7P @A dergon, gaA| ZHol 7 w2 AuE]2(5150/08 A
83 3% DAR= AAL] ool FHAIR W o g &9} WSt ol
DAR] 7% A7 HA] W5/ RAINE EBITDA 94| B 7]{io] AAJs] &
7] diZoll A4ge] Aot go] g vl Feo] 7|4 E Halo] o
A 271 WZolH.

SaHEAANA A9 44 A% 271999 DDS EDF 34 2uE
AiRE 7P e S UANA e A es(§61.07/) A48
A 25 7540] 71 B2 719 DAL AL, BA, CAF 02 Ueyton]
7H e ealE AN 1A A 21$15.9/0% R R B
7RsAo] 7V We s1e7190] DAL AML BAL CAF 0= Lhebct.

M =2 sauiEdEAHA 7HA($61.07/048 A, DAY DD+
3.793, EDF= 0.00018 2% 7FsAjo] 7 WA Yehgon, AAF DD
3.1259, EDF 0.0009, BA} DD 2.9546, EDF 0.0016, CA} DD 2.7728,
EDF 0.0028% H& 7Fs/do] 7P = Uetslth 7P W2 eaniad
AZA 714($15.9/t) 2] Al, DAR= DD 4.062, EDF 0.00000, AAR=
DD 3.1452, EDF 0.0008, BAR= DD 3.0116, EDF 0.0013, CAR= DD
2.8533, EDF 0.00222 uehytch
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