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EXECUTIVE SUMMARY

A Study on the Transition of Fishing Vessels
to Eco—Friendly Energy Sources

Dong-Hun Go : Um-Ji Kim - Min-Su Kim

1. Background and Purpose

1) Background

= The need for carbon reduction in fisheries, which heavily
relies on high-emission vessels, is becoming increasingly

apparent.

- With a total of 95,499 vessels in South Korea, fishing vessels

(including aquaculture and guidance/management vessels) account

for 69.5% (66,362 vessels).

- Greenhouse gas emissions from fisheries reached 2.848 million
tons in 2019, exceeding the emissions from agriculture and

forestry by more than 2.5 times (1.134 million tons).

- Despite the escalating need to mitigate carbon emissions in the
fisheries sector, fishing vessels are excluded from the “Ist Basic

Plan for Eco-Friendly Ships,” a strategic initiative aimed at

XV
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reducing greenhouse gas emissions and advancing the transition

to eco-friendly energy sources.

Meanwhile, global efforts to reduce greenhouse gas emissions
have propelled green energy into a new growth industry, and
this trend is expected to intensify due to global warming and

energy security issues.

In the past, the high costs associated with energy development
limited the growth of green energy technology as an industry.
However, global efforts to achieve carbon neutrality, along with
increased government and private investment due to high oil
prices, have enhanced the competitiveness of green energy
technologies.

Considering the recent price instability of fossil fuel energy
caused by conflicts in the Middle East, global efforts to achieve
carbon neutrality are expected to intensify further due to global

warming and energy security concerns.

It is crucial to conduct research on green energy conversion
technologies in fishing vessels while taking into account
industry-specific and species-specific characteristics and
demands, in order to formulate effective policy directions,
and improve systems, and evaluate the effectiveness of

government greenhouse gas reduction targets.

Fishing vessels are used not only for transportation but also
for operations at sea, necessitating various types of equipment
and facilities based on industry-specific and species-specific

requirements.
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- Globally, policies have moved towards promoting the development
of electric propulsion fishing vessels and the establishment of
charging infrastructure. In South Korea, the demand for regulatory
improvements related to the development and commercialization
of green fishing vessels is increasing, yet policy research
reflecting these domestic and international circumstances is
insufficient.

- Additionally, the “Fishing Vessel Act” solely focuses on regulating
fossil fuel-based power and propulsion systems and related
equipment. This has led to growing industry calls for legal
amendments to enable the application and commercialization

of green fuel conversion technologies.

2) Relevance to National Projects

= National Project 21: Establish Energy Security and Create

New Energy Industries and Markets

- (Objective) Establish energy security through proactive response
to global resource supply uncertainties, enhance energy self-
sufficiency by expanding various energy sources, and create

industries and jobs.

- (Key Content) Adjust the energy mix rationally and revise the
plans to achieve NDC (Nationally Determined Contributions) in

the energy, industry, and transportation sectors.

= National Project 23: Create Job Foundations by Advancing

Key Industries such as Manufacturing

xvii
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(Objective) Innovate key industries in response to fundamental
changes in industrial competitiveness due to digital and green

transitions, and strengthen job creation foundations.

(Key Content) Accelerate the green transition of the manufacturing
industry to lead the low-carbon era, and create an enterprise
ecosystem to promote the transition to eco-friendly and intelligent

mobility.

National Project 40: Establish a World-Leading Maritime

Transportation and Logistics System

(Objective) Build a digital maritime traffic network, develop and
distribute autonomous and eco-friendly ships, and seize new

market opportunities.

(Key Content) Develop autonomous ship technology (remote
control level) and core zero-emission ship technologies by 2025,
and support up to 30% of the cost of introducing eco-friendly
ships.

National Project 86: Prepare Scientific Carbon Neutral

Implementation Plans for Green Economic Transition

(Objective) Actively promote carbon-neutral policies in response

to global decarbonization transitions.

(Key Content) Comply with the 2030 national greenhouse gas
reduction targets (NDC), and establish practical reduction
measures for each sector to be reflected in the statutory national

plans.



EXECUTIVE SUMMARY

(Table) Relevance to National Projects

National Promise to the People 110 National Projects
Project ' Code Contents Code Contents
We will modernize the Establishing energy
9 economic structure 21 security and creating new
to lay the foundation for industries and markets
innovative growth. in the energy sector.
We will foster key Creating job opportunities
strategic industries through the advanced
2 05 t0d 'g , 23 development of key
O drive economic industries such as
resurgence. manufacturing.
We will build growth - .
2 08 | infrastructure connecting | 40 Bu!lqlmg la |¢admg global
the sky, land, and sea. maritime logistics system.
We will achieve carbon Transitioning fo a green
4 16 neutrality to create a 86 economy through_ thg )
sustainable future estabhshment of scientific
: carbon neutrality measures.
3) Purpose

= This study aims to present eco-friendly energy transition
measures for fishing vessels, which constitute a significant
portion of the total ships in Korea. This will enhance the
effectiveness of carbon reduction in the shipping and
fisheries sectors while simultaneously contributing to the
creation of new industries and markets for eco-friendly

energy and achieving sustainable marine management.

= By examining the current status of domestic fishing vessels
and related eco-friendly energy transition policies, analyzing

advanced overseas policy examples, and assessing the

Xix



feasibility and acceptance of eco-friendly energy transitions,
this study intends to set the direction for the energy
transition of fishing vessels and propose necessary policy

measures for the transition.

2. Methodology and Features

1) Methodology

= This study first established the scope of the research by
defining the subject and topic. In the process of analyzing
the trends in eco-friendly energy transitions for fishing
vessels, we conducted literature reviews, data collection,
basic statistics and legal and institutional analyses, and

consultations with experts.

(Picture) Research Project Structure

Definition of Research
Scope
Subject: Fishing Vessels
Topic: Eco-friendly
Energy Transition

Analysis of Trends and Case Studies in Eco—friendly Energy Transition for
Fishing Vessels
(Literature Review, Data Collection, Basic Statistics and
Legal/Institutional Analysis, Expert Consultations)

Feasibility Analysis of Eco-friendly Energy Transition
(Literature Review, Domestic Field Trips and Quantitative Analysis)

XX
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Task Force Meetings Advisory Meetings
Collaboration with
Relevant Government Consultation on technology
Departments and Joint development with experts in
Research Institutions fishing vessels and related
(e.g., National Institute of equipment

Fisheries Science)

Proposal of Eco—friendly Energy Transition Plans
for Fishing Vessels
(Policy Consultation Meetings, Seminars, Field Surveys, etc.)

Result and Policy
Recommendations

= Following this, advanced cases of eco-friendly energy
conversion for fishing vessels were benchmarked through
literature reviews, domestic field surveys, and international

workshops.

= Lastly, to derive strategies for eco-friendly energy conversion
in fishing vessels, policy forums and seminars with relevant
government agencies and organizations were organized.
Additionally, quantitative analyses, including cost-benefit
analysis based on greenhouse gas reduction targets, were
conducted to assess the feasibility of eco-friendly energy

conversion.

xXxi



2) Features

This study proposes measures for eco-friendly energy
conversion in fishing vessels through an analysis of trends,
challenges, domestic and international case studies, as well
as utilizing economic feasibility analysis of eco-friendly

energy conversion in fishing vessels.

This study stands out from previous studies by diagnosing
the necessity of eco-friendly energy conversion in the fishing
industry and various obstacles that may arise during the
transition, providing policy responses for the fishing sector

for the first time.

Furthermore, this study differs in its analytical methodology
by not only identifying legal and regulatory obstacles that
may arise from energy conversion in fishing vessels but also
assessing the economic benefits and costs, thus analyzing the
feasibility of eco-friendly energy conversion in fishing

vessels.

3. Result

1) Summary

xxii

This study aims to lead the marine and fisheries sector to

carbon neutrality by 2050 through enhancing effectiveness,
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improving laws and regulations, activating businesses,
expanding conversion infrastructure, and fostering human
resources. This study proposes five major transformational

measures across three sectors:

= Enhancing Effectiveness and Improving Laws and Regulations

- Improving effectiveness through priority setting for eco-friendly

energy conversion

- Revision of fishing vessel laws
= Activating Businesses and Expanding Conversion Infrastructure

- Activating pilot projects using regulatory-free zones

- Expanding infrastructure for eco-friendly energy conversion

such as charging facilities

= Fostering Human Resources

- Developing integrated educational programs related to

eco-friendly ships and fostering field-oriented human resources

2) Policy recommendations

= Enhancing Effectiveness and Improving Laws and Regulations

- (Prioritizing Eco-friendly Energy Conversion) It is essential to
assess the feasibility of eco-friendly energy conversion by
categorizing various types of coastal vessels, including
aquaculture support vessels, inland fishing vessels, and fishery
training vessels, based on their relatively short operational

distances, less sensitivity to onboard space utilization, and

xxiii
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low-speed requirements. Detailed classification of coastal
vessels with a usual tonnage of less than 5 tons based on specific
sub-sectors is necessary to consider the feasibility of technology

application.

(Revision of Fishing Vessel Laws) There is a need to redefine
the definition of battery-powered propulsion vessels to include
electric (hybrid) propulsion vessels and establish specific
criteria, including the definition of terms such as cells, modules,
systems, Battery Management Systems (BMS), and off-gas, within

the law.

Activating Businesses and Expanding Conversion Infrastructure

(Utilizing Free Economic Zones for Pilot Projects) To overcome
the limitations posed by existing laws and regulations hindering
the commercialization of companies possessing eco-friendly
energy conversion technology, it is crucial to activate pilot
projects for eco-friendly energy conversion technologies on
fishing vessels utilizing the Free Economic Zone system. This
initiative aims to establish a strategy for seizing a leading
position in advanced technology based on the successful

implementation of these pilot projects.

(Expansion of Infrastructure for Eco-friendly Energy Conversion)
In addition to focusing on technological development related to
eco-friendly energy conversion for fishing vessels, there is a
pressing need to concentrate efforts on establishing infrastructure
such as charging facilities and power grids necessary for the

conversion process.



EXECUTIVE SUMMARY

= Fostering Human Resources

- (Development of Linked Education Programs and Field-oriented
Personnel Training for Eco-friendly Ships) Considering the
shortage of personnel in eco-friendly ship-related fields, it is
imperative to develop linked education programs tailored to
eco-friendly ships. Moreover, given the diverse distribution of
various types of vessels across different maritime zones,
fostering field-oriented personnel through on-site surveys and

field investigations is crucial.

3) Expected effects including policy contribution

= (Policy Expectations) By establishing eco-friendly energy
conversion measures for fishing vessels, it is anticipated to

enhance carbon neutrality compliance in the fisheries sector.

= (Social and Economic Expectations) Development of eco-
friendly fishing vessels is expected to pioneer new markets
for small and medium-sized shipbuilding industries, enhance
corporate competitiveness, and contribute to job creation. This
transition accelerates the transformation of the shipbuilding

and marine equipment industries into green industries.

= (Environmental Expectations) Implementation of eco-friendly
energy conversion for fishing vessels is anticipated to reduce
greenhouse gas emissions and mitigate fine particulate matter,

leading to improvements in marine environmental quality.
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A% BEoA uiEEHE LAZAS SolY] sl Aol AnlEE
oIS Folx, SATKAE HIESH gk ARG oA AHlss A
o] Fasjch, AzeIMAREE 280] 71 ol oA L) S5
srogste] oUAREE ol AR U olux 4HE HisHe 454
(passive) 753 E19, AL 5] AAAOIIXE o] §3to] oIS 1

AAksl= 554 (active) 715501
Oﬂ ‘] HEQ’E‘ _9_/“7]./\ X{%—% -.4
ATt

guE 4224, A Ao A8 BE
| AR AE nEe Sujs Ut

|

41) dE(2017), p. 1.
42) 414(2017), p. 1.
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On-Site Legend

Renewable Energy e Electricity
=== Heating energy
== Cooling energy
m— Fuels

Delivered Energy

(Renewable &
Non-Renewable)

Building
Needs

Energy Use

ji

Building

e
Systems S

Cooling

Ventilation
DHW
Lighting
Plug loads
Process

Energy use and
production

System losses
and conversions

Exported Energy
(Renewable)

I

Kz ZUH-0[xHAY(2020), "=H| ARYOIHX] FRHASH I AIFRA, OHXIZRIHAY, p. 28.

S FERER= 20199 69 ARUAAE g S5 20304
THA] EWJHXLE A2 AE A5YFS} 115 HHE o= A=Y
A4 4T94~ Qg AR 2 AEERY & DHESH. FELEH
= AZNUAAEE I35 dAZCE g %“—%_6‘}04 =7F A7
AERE DAdo)] 71ofstar, E3F I7HE- A A B Al aet A 1 aE-
1/ds ASAA 9 Ao A Adulof Higk EX} 8% {5t Stk
202092 ARHAASZE A=t A& == ddog, dHd 1,000m’
o] FFZUFEE WA= ARoUA] AZHA JF3IE A3
o], 2025¢°= A 500m” oMY FFASE AHA 1,000m” oM
U7 ASES giAFeZ st 203080E dE 500m’ oA BE A%
EE ARUAAE 55 "7 g Agolt). o]z 7|&0] S EW
BE7F ERS 7)1 Azt AR ALY LAt K=
EXSE 2016),°04 XWFJ ‘TIAEFEY I AR 55}
AR AYET 5 434 71es 7] 2e= el
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2. =9 F= ARl

1) LE90[43)

olr

2ol 202149 49 54 715 AR 490 w2030 7H4]
2474 HiEEE 19909 Bl 59 50%~55%7HA A4tk i
S AAgH Bk gloH, 2050900l= 19909 &S thH] 90~95%7HA =9
247 AE BRHE SHAL ok k290l 1990Wd FRE7FA|RE 5}
St AlA g 2AQ1 Hf FE=ol et HAMEE g 7|THIE
UAISEAL 199197 E &AAE FHshs WRts 45 405 23 Sl
SHH, L29ol= AlA FHx2 A HA A2(Zero Deforestation)” A<
&M, W& ArsA}, AL WA 5O 2AVRA #iEE 202597HA] A=
slskar, 203049 olFE= FAY WAL 75%, EFO| 50%C] thafl =47}
A HiES A=IeHeSE F3SkL itk

mlo

w29ol9] 202120304 715 BF AZe] W=, m2golt u
AR S A1ele] WS ZAS] 919 4 e B4 Fokz A
831, 203097k ] She W o] oAl WIS LA HETe 3
O Fo|3A Sh BEE AAA =gl HBNMAIIAE ol
velE 24280 Het chazie] AW HlEoR, B v143 waiw
chopst ZRAE FolshulA 2020doks INGS o} 34 AAHE 2%
Ak st Mg goR - Y12 A5e 9 715
7h 215 Zolu] Hel?] SlolHels ofHE AET Ur.

R

H
L

43) Fiskeripolitikk og kvotemeldinga(ZAH&!: 2023.10.4.); Handlingsplan for gr @ nn skipsfart(Z444
Q:2023.10.4)
44) Handlingsplan for grgnn skipsfart(242l: 2023.10.4.)
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St 290] Y= (Norwegian Maritime Directorate)2 2003
FE LNG Aol tigt 2 482 251 9lom, AutoA ] mghs AR
o] 7FsSt=S HiE P e T2 T ARt 5ol tisiAe SRt B
At =29 0] F=1} I Norwegian Coastal Admlmstrann)O]

S AAOIA] o ARGl TR 4 S ESte] WA A
9ot 9at A AE A4S AT A9 —@1 zwm & A

o} g u7|7hast
2 7Mse Bt 4k
g e Quse tedss 49 30 9

(2) ZigtAMHEl X 7|2 K S A

7t RIE 712 e

w2909 MeFAE YrjEo g tJEHogE ENOVAZl 245
o} ENOVAE 7|98 57} 283 29722 29 ol= ENOVAS
AT Sa3% R 8okl Jltk. ENOVAE oj419] 2A7EA &
A7k uFd} oy R AE] EE&FHE A oGAY ofe ZRAES XY
Sk 71O R o] Aut nRAES X YstH Ed] $g%IstA I Aut
o] tigt £A= ALttt ENOVAE 201585 162 NOK(SF 2,1209
) olA9] Aul Z2AEE FPstom, IF 159 NOK(SF 198691

Holl= viE e 71eE AHgohe ABdl B Fadl Adg e 2 5%
AlAdo] 3HE Aute] gt TR AETL E3tE0] Qlrt. ERF 20199 491
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8,500%F NOK9] 7|5 9 off%] 7]ZS ENOVAR o|Hstgor Hi=
A 502 st viEH Ao H& HEot7] Yl ENOVASH A=
7120 gt 371 AekS Adskes AS ZHE i

GIEKZ 29°] +& AGES7IHORE $F BT 2ok oA Frf
o} lr=go] 2449 £ Y BEF A=E A=
St Eksportkredltt Norge2 k29o] =4 F3HY AR =71 Al
sto] & Ala 2P AT HE2 Al it 201849 =7} a4l
A GIEK®} Eksportkreditt Norge= =2 ¢o]ofA] AZRE 1 k2 o|o]
A AR AR ) AaE 2 7|31E eko o)A, HiE, Y HE,
& d gAY Aol tigt A 2EEE HE Utk

w2 gl ids?}ﬁ*dﬂ* AQAER Aol e #7144
oh 20179 19 1958 3R A GOz 2]
 AWEL EU o A4 A Ha Aol et A of
Tolo] Ale Tk 1714 Al Al siet Aeie] AHg Sieh
o 17] 330 AL £l et 5] Folrt B A0 et

Ll

>"j-_l‘l
Ofr&"%k
H;g;e
40 [

i)
B A%)

ofo
r>~
1=

Lt 2 A

L2 9o]9] Mg AEr #H A= A HE A, CO, AlE € NO
Hofrlgo s FEEH WA A9} #ste], 29o]9] Mgt W 4o
H(Havne-og farvannsloven skal legge) 452 w2¢o] WEZ A+
A 33t g4F d 71ef AFQJ9] o]Q]of whet o] HA] JiA, wEst
A, AET AR 9 IS E-617] Yol ThEolF e, 20100 WA s
At

<

==

¢

45) LOVDATA(ZAL: 2023.11.8.)
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CO, AlIZ9 A%, 2ol 19919 AlA 22 CO, AlE-E =Yst
Ao, CO; Alg HlE B&4Ql viE A4S SXok= 7€ 3944
FHo s A7HA] EEE Qo k2ol FREE= 2025L477PZ1 nEe
HEo] tis] 178 CO, AlFE il 5%% QeI Brom olg
A%E F25P] Aol FTFS W 15 AlF € RS S0l b AR
3171 3t9ith CO, Al A AZL AFEo] FA 2745 W o v]=
gt 7HES 2o ofo] gAEES Eole H =S 1 Sith

opR|eko 2 NOx @F- 7|22 A%, =29 °l+= 2007d0] A4 A=
(NOx) HiZol Higt A&
oAl A ZIA7E U= A2 Algo] HEHTE 29l AE2

121

m 0
H
A
ol
8
lo
H
e
P
O
=
)
i
)
i)
N
wn
CWD
=

f ‘ﬁ*ﬂix]ﬂ 7R3t} 201790l 2018~20259 717t B9t 715814
29l 1570 7]4A 7holl =& NOx @oko] A A=, 34
o] 7|FAEL w2 9o] AP NOx HEE HHslg o, o] 7|29
H242 2go] AHF 3l 7]}jo] NOx A7 A& AldE

SHe ol
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2) OLO|EEE

ofol&HELE T FA(Paris Agreement)ol| T2t 2040\ 7HA] eta%
3 247 A 2030971A] 4 A Eopol] oiet 2ATEA HiETF 40%
AE5S HRE Skl Qlh oo wet 20209 HERE V1% FF AY
(Climate Action Plan)2 487119] ZX|(Measures)S Z35l1l 9o, s
A= ST At gdasHolge S| ZE6l] I3t ofo|&REl]
9 A o R A Fal Qlrh40

ofoleREE SRE=7E 5 FaoUA| 9] &gl 7Y AH=4<l =7tz
A 20409714 SEA Q] Ao A] e B o] P AS F SR
]

WY W B, AR A AHeS

A3 hgol T} ofolaso| shoiin AL FuE A
o

46) Ministry for the Environment and Natural Resources(2018), pp. 1~4.
47) 0K ZHH T2 SHO|X|(HAMY: 2023.10.15.)
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300~400mte 22 oS tdoz AU,

B 2-19) ABT7(0M JH AIO| HEE HIISTAAY F2 57

S
i Ef2)

A

At=: 00|15

R ofoleHES] 23470l A Ardoll= ¥
3 ElEolee 283t wiHe ¥ 55 ekt Ve

FARE B¢ F1A4(permanent magnet)o] S8} E3

7|Ef

2E Greenaflit(2022.4.19.)

—

=9 E3
* Class approval; DNV, LR or simlar (option)

* Permanent magnet

* Size range from 50-150 kW

* Voltage option 100-300 V or 300-700 V

* Liquid cooled

* Trucks, busses or other heavy industry
applied before

* Suitable for marine application, IP65
enclosure class (IP67 option)

* Class approval; DNV, LR or simlar

* Voltage option 100-300 V or 300-700 V
¢ Liquid cooled

* Installation normally 150 - 300 kWh

* Hydrogen fuel cells

* Methanol to Hydrogen reformers

¢ Other components for operating small
boats on liguid methanol

* Equipment for combined heat and power
(CHP) and heat recovery

g

ez #4
i 5

=,

o (m kg

ofl

IEl= 50~150kWe] &8, 100~300V E+= 300~700VY] A%, 183t

7} oA 58 ApgattHs ol

48) SXIg 2/(2024), pp. 42.

EAo|t}.48) glEo]&(Lithium-ion) A4
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£ AReshs o HiEEAdlo] A7 (Pack)d] A 7|E EY-HA
59 S &5 ool A48EUE VeS EHE A9S v = ol et
AlE 7ido] o]Fofx|1L Qltt. o] Lo AFH 7oA Aol 4
AA|(Hydrogen fuel cell), Wgt&(Methanol)ollAl Ao |qx]29] 3t
71&, A HEE 5ol titt ot 7d7]eo] 239E o] Ut

(2) Tt M XM= & A

7t IR
ofolsEe] 1Mkt A F8 AUAEZE ol 54 B
JoA] ARG sk a9 127 2|
32 Qmet 75, /15713 24 Sl EgEc oj2- 554 FHeliA
g 9 e 371, T

BolIA) ARG 5

A7k B AT AR AR
o

TS JNE 9 - Z9] A7 Qluel -59] B¢ AHke] H7o| A
ARG Zghof] oiu]gt gut 9 o Z10] H7|SA et 15 F211} 9
72 5 fgAEE o= oF IAHY FHA 5 5o ZTEH
ofo|&HLE 9] A FA|F-(Ministry of Finance and Economic Affairs)ll
olsf T == 719717 248Y A% 20129 7]+ HEPH(Climate Act)

|o
Hl
=)
o
)
N

1%712(Climate Fund)oll dist AlY =& 9 &9 A5}

=
FA A A7 1eEq] 9SS 2ok Aol Higt AeAE v 5

49) QX2 2/(2024), pp. 55.
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oft- 44

HH|X] ALE
(Clean energies for ferries)

Aol et
T HoLARI AN 2t

@ (Increased share of

renewable energy for ships)

stof al

OL- X x"

=

8379 7|5
Qlma} 1=
(Electrical infrastructure
in harbours)

35

7137
(Climate Fund - support
for clean innovation

and public education)

=P

EE

(& 2-20) ot0]

LAt 02

4o

29|

 O10|22HE YAE M} EEQ| 4 0f
Cist 717 [oflL{x| gk
HHOL{XIo} S 2ABIE 9]
Chl % 2ie) 27
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3l
i
289

i

.

Aol Y oflLAx| ALE SCh

o
HAIR0IAe) SAT1A Bl
AN U B 24 2EH 5 A

.

ol oot
T2 ok

» L

Ol

Py
A II;IU
X

Jor 1

5t 7

7g

EtAM| 23}
(Carbon tax — increase in rate)

e SHMOIE ANE
2 20T Q= BHAN
ol

° EtAMl= 2018H 50%
H10% Q14

SR 571
&, 20199 10% 21 3 2020

StMAE ARZLQ| HAHE HIX|
(Phase—-out of heavy fuel oil)

e S mLatst IR Rl MEfoA] AFR T Q4
(heavy oil)Q| EAX HX|
* MARPOL &9} 2 2R 91 LI8 S ey

H7 =< 6
o HAA

01 52
8 +g
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7= ESeRii=2
* M&(climate policy)dt &8l HZl(action plan)g S5t
RO ot 7|28 45t YR FEO |- U3t
(Climate policy for o Alsl 71|g|o 20184 5YUS A|RIOZ 24 H7|= S0j of
government offices) 5t 2ATIA HiE2E EZ 7|80 5t Ef_).x_%%l 21O
AN Zst
MR T _ i ) i
RGN - 7|9 2T} BRsH =M B 75 U 7 2t

(Green accounting)
XtZ: Ministry for the Environment and Natural Resources(2018), pp. 5-8. XX+ M7

A ZJ2te] 3 sM AR AR Aol thsll YRt Ala(general tax)9]
FE 2 FAE T Qs w7 20184 50%, 20199 10%, 121l 20204
10%71A] QVdsh= Ui-gol 2= o] 9o, shAdm AMG-ol @A 1% H X
O] A% ojAdZ ZITE thFEY Mutof|A AMEE T U= SFheavy oil)
£ fAC2 st dAA HAZ MARPOL e W =4 591 W8-S vrst
SAH HA A S=go] 2FE) ShH ol ot 7AW 3le] e
713 A (climate policy) A3 A (action plan)S 39t FH FE9
71544 7335t W83} A 247EA BiET BAE 7R I ©AasHY
SO AAA A3t Ul o] ZAEHY, A 152 7

A AR, d7]12d B4 3 2A47EA HiEo] gt "ol A
ol F3alsto] ofolaTh= o] Al ARG @ Yofl WSt AAA e
TF=5taA gho] =8 HAARo|

3) L=

AE2 20159 T FAo] IaH AT ‘wFPo| AT A
< Hstalon, ofd wt 201349 71 2A7HA HiERS 20308 71X
26% FAAZ|3, A71H 0 72E 20509714 80% sF02 AT AES
HIESHITES0) o2fet At B3 23S o I FH= F 4 FEA,

=

l
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9, A XPEZ} By E,] xg%ﬁ— qm% U}Ejé}gir:}jl)

QRS 22, QtmUo} 59| RS 8T Az Ado] et
71e7ee FA5e] 2025970 AEAY AW BE st e, E
20289714 3 A] 4H 83 ABAAL, 203080] ol el
= AzilE Ao B U g AL AT ek QEL ofHo] oy

A Rk SRS WE ATE o oldle] 2] o a5 ol
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ks wohﬂi, 202095 495 7|5t ofd N AlFskoit) g
201595E 201797k D& 71991 HA b S EXSAHOZRE 4
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g 2ofE sHsieH, 20199 EQEY] AR AR A ‘MIRAT &
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BT A HAE HES 24351910, o]d i Y& 22 FEN
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50) II2|SH YA SE7|X Metd LFFEKLEDS: Long-term low greenhouse gas emission
development strategies)S 2020E7tX| XME&!. Enerdata(ZAY: 2023.11.3.)
51) energy-shift(Z44Q: 2023.10.15.)
52) U= OHIFAL ZH|O|X|(HAHL : 2023.11.2.); jpnews(ZAMY: 2023.10.15.)
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