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Toward Green Shipping by 2050

Mi ni ster s Message

ThroughoutK o r elastory, the sea has been a source of wealth, establishinga solid
foundation for the n a t i ecanénsyand giving it a competitive edge In addition to
providing abundanhigh-quality food, the seahasalsoservedasa sanctuaryfor the physical
andmentalwell-beingof Koreans

The Ministry of OceansandFisheriegMOF), which overseeshe marine fisheries,shipping,
andport industriesin Korea,is committedto securingthe "Sustainabilityof the Marine and
Fisheries Sector for Future Generation§ Under the vision of "Advancing the Ocean
Economywith a Vibrant Marine Community,” MOF is dedicatedto implementingmarine
andfisheriespoliciesthatservethe bestinterestof the Koreanpeople
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In December202Q the governmentannouncedhe "2050 Net-Zero Vision." To supportthe
achievemenbf this vision, the"2050Net-Zero ScenariosWweredevelopedin alignmentwith
this vision and these scenarios MOF establishedthe "2050 NetZero Roadmapfor the
MarineandFisheriesSector'in Decembef021

Notably, at the 27" Conferenceof the Parties(COF27) to the UNFCCC, heldin Sharmel-
Sheikh, Egypt on November7, 2022 the internationalshipping sectorannounced global
decarbonizationnitiative. This initiative aimedto establisha greencargoshippingcorridor
for ZeroEmissionVessels(ZEVs) betweenthe Port of Busanin Korea and the Port of
Tacomain the US. By February2023 MOF haddevelopedhe"Strategyfor Decarbonization
of International Shipping," which included policies and technologies for reducing
Greenhous&as(GHG) emissionsn the shippingandshipbuildingsectors Moreover, MOF
hasalsodevisedpoliciesfor decarbonizingport infrastructureand reducingGHG emissions
from ports

The coursetowardthe ambitiousgoal of decarbonizinghe shippingsectorhasalreadybeen
set,andwe are acceleratingour efforts to reachthis target Decarbonizations an inevitable
future With international rules and directions being established,now is the time to
strategically develop policies and responsivestrategiesthat can guide the international

community
N O umissionis for the Repub"c of Korea to set a MOF will spearheathetransitionto a decarbonizeghippingandrelatedindustriesin Korea
by implementingandenhancingexistingdecarbonizatiopolicies The governmenthowever,
|eading example in SUStainable Shlpplng and cannotachievethis transitionalone Solidarity and cooperatioramongbusinessesacademia,

and partnercountriesare essential We humbly ask for your interestand active supportin
everystepof thisjourneytowarda sustainabl®cearthatwill benefitusall.

decarbonizationof the shipping value chain.o
Thankyou.

Minister of Oceans and Fisheries

CHO, SeungHwan



PREFACE

In October202Q Koreadeclaredts goalto achieve
Net-Zeroasits nationalvision. This declarationwas
followed by the enactmenof the FrameworkAct on
CarbonNeutralityandthe GreenGrowthfor Coping

This report was preparedfor submissionto the
International Maritime Organization (IMO) to
presenthe National Action Plan(NAP) of the ROK
and developedto include and reflect all eight

Shipbuilding and R&D

In responseto active decarbonizationthe ROK
plansto work with the world-leading shipbuilding
industry to securegreenship technologieshrough
R&D projects

Toward Green Shipping by 2050

participatedin the Green Shipping Challengeand,
along with the US, announcedlansto establisha
green cargo shipping route betweenthe Port of
Busan and the Port of Tacoma A joint pre
feasibility studywith the US will beundertakenand
theresultswill bereportedat COR28.

with Climate Crisis (also known as the Carbon elements  presented in RESOLUTION
Neutrality Act). Subsequently,the Republic of MEPC.36779), wherevempossible

Korea(ROK) becamethe 14 countryto establisha

legislative framework for achieving Net-Zero by Shipping and Policy

2050 and implementingthe necessarysystemsto

realizethis vision. Underthe CarbonNeutrality Act,

which mandatesa 2030 target for the Nationally
DeterminedContributions(NDCs) to be setat 35%

or higher, the Republicof Korea (ROK) increased
its 2030NDC targetfrom 24.4% in 2018to 40% in

October 2021 Furthermore, mid- to longterm

targets and strategieswere establishedfor each
industrialsectorto meetthis NDC target

This report includes not only the strategyof the
M O F &trategyfor reducingGHG emissionsn the
shippingsectorbut alsothe activities of the private

s hi ppanchfgiont er 8 &t ip pareauiged
when necessaryo distinguishbetweenthe two. In
all other contexts,fi s h i pip usedyarefer to
generakhipping

Consistenwith thesedirections, MOF establishec
comprehensiveplan for overseeingthe marine,
fisheries,shipping,andport industriesin December
2021, aiming to achievethe2030NDC target

For the internationalshipping sector,as a member
state of the IMO, the ROK is in full compliance
with the regulationson reducing GHG emissions
from shipsaccordingio internationakconventionge.g.,

MARPOL). Examplesof theseregulatorymeasures

Inaddition, MOF establishedthe i St r afar elr%léfde the mandatorymeasuresfor ship energy

Decgrbonlzatmm'f Interna.t|onaIS hi p F?O setg oeﬁ‘iciencyimprovemen'radoptedat the 62d session
leading examplein reducing GHG emissionsfor

int tionakhinpi hich tincludedin th of the IMO Marine Environment Protection
n grna ona '|pp|ng,w chareno |'ncu edin the Committee(MEPC)in July 2011andthe mandatory
national GHG inventory Throughthis strategy,the

ROK h tamilestongor imol finaNeLz measuresor carbonintensityimprovementEnergy
assetamiestoneior implementingvet.zera Efficiency eXisting ship Index (EEXI) and Carbon

Ba'se(.j o'n the es'tat.)llshed framework,.K ore Fnt%nssitylndicator(CII)), which wereadoptedhtthe
shippingindustrywill implementchangesn stages 76" sessiorof the MEPCin June2021asshortterm
towardsnetzerosociety measuredollowing the adoptionof the Initial IMO

i ) ) Strategyon reductionof GHG emissiongrom ships
Giventhe complexinterplaybetweerdifferentvalue

chainswithin the shippingindustry, achievingNet-
Zero requires active participation from all
stakeholders, not just the shipping industry
Therefore, the Decarbonization Strategy for
Shippingindustrycanbe divided into threechapters
NetZero Strategyin Korea, Shipping, and Port

sectorin detail In this report,thetermsii d o me st i ¢

Technologiesfor zeroemission vessels such as Summary

ammoniafueled engines,ship propulsion systems,

and hydrogenfuel cell systemsare currentlyunder This report presents the R OK 6 glans and
development New technologieswill be gradually aspirationsfor the decarbonizatiorof the shipping
commercializedbasedon testing and validation of jndustry The strategycanbe summarizedsfollows:
performanceand safetythroughonshore/ offshore

demonstratioprojectsandrealshipbuilding. For thedecarbonizationf the shippingindustry,

In addition, to operateships,we mustestablisha 1. \We will contribute to the global efforts in

supply chain and infrastructure that enable the responseéo the climatecrisisandprepareor the
supply of low / zercemission ship fuels The future

government is reviewing plans to establish 2. we will enhance competitivenessin the
bunkeringfacilitiesfor fuelssuchasLNG, methanol, Sh|pp|ng and port sector by expanding
ammonia, and hydrogenduring the stage of the infrastructurefor zeroemissiorfuel.

National Port DevelopmentPlan Furthermore, 3. We will actively participatein a wide rangeof

there are plansto expandproductiontechnologies  globalinitiatives relatedto sustainableshipping
for biofuel for ship. Above all, laws andregulations andincreaseglobalinfluence

will be either createdor amendedto addressthe

entirelifecycle of future shipfuels,from production, The ROK is committedto faithful implementation
storageandsales,to supply This will facilitatethe of the DecarbonizationStrategyfor the Shipping
utilization of low / zeroemission fuels in the |ndustry We assureyouthatwe will provideregular
Koreanshippingindustry updateson the National Action Plans(NAPs) and
sharethe NAP with theIMO MemberStates

Green Shipping Corridor

Recently, the international community has been
discussingthe needfor a joint effort to establisha
zeroemission shipping pilot route and develop
green technologies Green Shipping Challengeat
COR27 of the UNFCCChasacceleratednultilateral
initiatives on the Green Shipping Corridor. Korea
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01. The New Wave of Nefero in the Republic of Korea
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Toward Green Shipping by 2050

The 2050
Net-Zero
Announcement

In 2015 the ParisAgreement,an internationaltreaty mandatingefforts to reduct
GHG emissionsand adaptto climate change,was adopted It aimed to elicit
commitmentsfrom all participatingstatesto establishLong-Term Low Emissior
DevelopmentStrategiedLT-LEDS) by 2020from the perspectiveof a long-termr
vision for climate changeresponseolicies Accordingly, the governmentoinec
the global effortsin mitigatingandadaptingto climatechange The LT-LEDS was
establishedfor nationwide implementation, and finally, the 2050 NetZerc

Announcememnivasmadein October2020Q

The Governmenthas identified the climate crisis as a crucial challengefor the
survival and prosperityof humanity Following the 2050 Net-Zero announcemer
the ROK hasfully committedto achievingNet-Zero. As a part of its follow-up
actions the CarbonNeutrality Act wasenactedn SeptembeR021 This legislative
framework is gearedtoward achieving Net-Zero, thus making Korea the 14"
countryglobally to committo this vision by 2050 The acthasallowedthe ROK to
establishan integratedsystemthat is legally grounded,encompassingrarious
actionssuchasthereductionof greenhousgasemissionsadaptatiorto the climate
crisis, and transition to netzero society It also aims to minimize unintende
consequencefcludingjob loss,damageo the local economyandimpacton the
underprivileged Additionally, the governmentis promoting green growth to

harmonizeeconomiadevelopmenandenvironmentatonservation

<Figure ¥1> Greenhouse Gas Emissions Reduction Target iR@i¢
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The2030
ReductionTarget

According to the Paris Agreement,all parties must establishthe national GHG
reductiontargetperiodically. Most of the partiessubmittedthe IntendedNationally
DeterminedContribution(INDC) in 2015as per the Lima decision When partie:
ratified the Paris Agreementin 2016 the INDC was convertedto Nationally
Determined Contributions (NDC), which was required to be updatedor re-
submittecby 2020in accordancevith therespectiveAgreement

The ROK submittedthe INDC in 2015 and sharedits 2030 GHG targetwith the
internationalcommunity The revised2030Roadmapwvasreleasedn July 2018to
expeditethe delivery of the national GHG reductiontarget The NDC, which
initially aimedto reduceGHG emissionsby 37% from the BusinessAs-Usua
(BAU) levelsby 203Q wasrevisedto a reductionof 24.4% comparedo the 2017
levels in December202Q In August 2021, the Framework Act on Carbor
Neutrality was enacted defining the minimum NDC targetfor 2030 as at leasta
35% reductionfrom the 2018levels Consequentlyin October2021, the NDC was
updatedonceagain,settinga targetof reducingemissionsoy 40% from the 201¢
levels,whichamountgo 727.6 MtCO,eq

Basicplansarebeingdevelopedor eachsectorto setmid- to long-termgoalsanc
strategiesaiming to reachthesetargetsthrough specific systemsand measure:
Concurrently,various policies are underwayto increasethe shareof new anc
renewable energy and promote an energy transition through the Renewabl
Portfolio Standard RPS) For the industry sector,the EnergyEfficiency Resourc
Standard(EERS) is being introduced,while policies to improve transportanc
logisticssystemarebeingpromotedo supportthetransportatiorsector

<Tablel-1> Progress of 2030 Reduction Target Updates

Category

Scope of

" Basic Roadmap to
Achieve the National

GHG Reduction Target
for 2030 (Dec2016)

" Revised Basic Roadmay

) ; " Revised GHG
to Achieve the National

“Updated National GH

Reduction Target for

GHG Reduction Target {
for 2030 (Jul 2018) [ 2030 (NDC) (Dec 2020

Reduction Target for
2030 (Oct 2021)

31 subsectors
Analysis in eight sectors

8 sectors

RELEI0AN 3797 from 2030 BAU levels 37%Zfrom 2030 BAU levels: 24 . 4% Z fr om 204 Foml2@l8 levels
Target (domestic 25.7%, overseas 11.3! (domestic 32.5%, overseas 4.5%) (709.1 MtCQeq) by 2030 (727.6 MtCQeq) by 2030

Mitigation Amount of emissions to Amount of emissions to be reduced every three years fr  Amount of emissions to

Pathway be reduced in 2030 2013 to 2030

be reduced in 2030
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Establishment o To overcomethe climate crisis wisely and achievethe SustainableDevelopmer

the Korean Gree Goals (SDGs), the direction of technologicaland economicdevelopmentmus

Taxology
(K-Taxonomy)

align with that of the SDGs In this way, we canachievethreeobjectivesat once
developnewgrowthenginescreatedecenjobs,andachievethe SDGs

Meanwhile, following the sweepingimpact of the COVID-19 pandemic,majol
countrieshaveintroducedGreenNew Deal policiesfor a greenrecovery To tha
end, large amountsof funding or subsidiesare anticipatedto be concentratean
greeneconomicactivities In this processto preventunintendedlamagédrom false
misleadingor untrueinformationrelatedto greeneconomicactivities- collectively
referred to as greenwashing- relevant standardsshould be establishedas

preventivemeasuregagainssuchmisinformationor claims

Againstthis backdrop KoreanGreenTaxology (K-Taxonomy)wasdevelopedIts
purpossis to supportandfacilitate the allocationof greenfundsrightfully to greet
projectsor technologiesy clearly defining principlesand standard®n whattruly
greeneconomicactivitiesare

K-Taxonomyservesasa guidelinefor greeneconomicactivities It canbe usedin
greenfinanceto supportand promoteenvironmentallyresponsiblénvestmentsk -
Taxonomycanbe appliedto projectssubjectto greenbondinvestmentalongwith
theid Ko r @reenBond Gu i d e Ipublishedby the Ministry of Environmer
and the Financial ServicesCommissionin December202Q Financialinstitutions
issuing green bonds use K-Taxonomy to select projects involving true greet
economicactivities, therebyincreasingtrust amonginvestors K-Taxonomywill
continue to be improved and updated after considering international trends
national policies, opinions of stakeholderssocial consensusand technologice
development

K-Taxonomy categorizesmajor green economic activities into two: the greet
categoryand the transition category The greencategoryrefersto activities of
significant contributionsto GHG emissionsreduction,andthe transitioncategor
refersto economicactivitiesaimedat achievingNet-Zero for a transitionalperioc
temporarily

13
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Activities in the greencategory,which are especiallyfocusedon reducingGHG
emissionsjncludebuilding ZEVs poweredby electricity, solarpower,or hydrogel
constructing and operating equipmentto charge or maintain these vessels
introducing zercemission passengerships and ferries, and operating facilities
required for maintenance They also involve introducing or retrofitting ZEVs
poweredby electricity, solarpower,or hydrogenfor the transportof passengerer
cargo,alongwith buildingandoperatingassociatethaintenancéacilities.

Activities in the transitioncategory,which are recognizedemporarilyuntil 203(
andaimedat reducingGHG emissionsincludebuilding, introducingor retrofitting
greenshipsand constructingand operatingmaintenancdacilities for thesegreet
ships Greenshiprelatedactivitiesare classifiedaspart of the temporarytransitior
category ratherthanthe greencategory because greenship certificationcanbe
obtainedevenwhenlow-carbonfuels, suchasLNG andLPG, areused Therefore
following the transition period, discussionswill take place on applying strictel
criteriafor greenship certification,shifting from low-carbonfuelsto zeraemissiol
fuels This will enablethe reclassificatiorof greenship-relatedactivitiesfrom the
transitioncategoryto thegreencategory

< Figure1-2 >Composition and Principles tife Korean Green Taxonor(ig-Taxonomy)

Categorization of K-Taxonomy

Green category Transition category

to carbon neutrality and to reach carbon neutrality
environmental improvement (temporary recognition)

2
ot .x‘
Economic activities that contribute f , Transitional economic activities

Principles of K-Taxonomy

Contribute to environmental goals
Must contribute to the achievement of at least one of the six environmental goals
(greenhouse gas reduction, adaptation to climate change, sustainable water
conservation, recycling, pollution prevention and management, and biodiversity)

No serious environment damage
Must not cause any serious damage to other environmental goals
in the process of achieving the set environmental goal

Minimum protection mechanism
Must not violate the laws and regulations related to human rights, labor,
safety, anti-corruption, and destruction of cultural properties

14

Detailed Information

K-Taxonomyand Ship Finance

The government released the A Ko r eGeaean
Taxonomy(K-Taxonomy)Gu i d e iniDecensher
2021 Theseguidelinesare considereda stepping
stonetowardthe goal of netzero societyand serve
asthe basisfor the active utilization of greenfinance
K-Taxonomyservesasa guidelinethatdefinesgreen
economic activities  contributing to  six
environmentalgoals GHG reduction,adaptationto
climate change, sustainable water management,
resourcerecycling basedon the circular economy,
prevention and managementof pollution, and

biodiversity It is used as the basic principle and

standardfor green finance investmentand green

technologydevelopment

In the shipping sector,greenship constructionand
green shipping have been recognized as green
economicactivities until 203Q and are classifiedas
the transition category in the K-Taxonomy
According to the i Gr eShip A c t domestic
financial institutions can provide ship finance as
greenfinancefor shipsthat havereceiveda Green

Ship Certificationof ratingthreeor higher.

< Tablel-2 > Classificatiorof the Korean Green Taxononi-{Taxonomy)

Category Description

Green economic activities essential for ¥etro and environmental improvement
GreenCategory ) _ } _ )
o - hydrogenbased direct reduced iron, roarbonate materials, solar power, electric / hydrogen vehicles
(64 activities) Carbon Capture, Utilization, Storage technology (CCUS), etc.
Transition Economic activities temporarily included in theTixonomy in the transition to N&ero
Category - energy production based on LNG and mixed gas, blue hydrogen production, sustainable shipbuildin
(5 activities) (construction of green shipsystainableshipping,etc.

Thef Gr &lapCertificationS ¢ h e im&national
certification systemaccordingto Article 6 of the
GreenShip Act. This schemeimplementedn 2021,
servesas a basis for various governmenfunded
projects that encouragedomestic private shipping
companiedo adoptgreenships The schemes also
usedfor greenfinanceby policy financeinstitutions

basedon the K-Taxonomy In the future, it will

serveas a foundationfor promotingthe adoptionof
greenshipsin Koreain line with stricterregulations
andpoliciesrelatedto Net-Zero.

The governmentis working to ensurethe seamless
implementatiorof GreenShip Certificationsandthe
supply of certified green ships These efforts are
madeto lay the groundworkfor building ZEVs and

promotinggreenshippingafter203Q

15
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NetZero Policy MOF, which overseeshe marine, fisheries, shipping, and port industriesof the
by MOF

ROK, strivesto reduceGHG emissionsn line with the global trend of Netzerc

02. Strategy for Implementing Nationally Determined Contribution
by the Ministry Of OceanS and FiSherieS andthedirectionof nationalpoliciesin Korea

oo To support and facilitate the implementationof the 2050 Net-Zero Scenario

announcedn October2021, MOF establishedhe fi2050 Net-Zero Roadmapfor
the MarineandFisheriesS e ¢ t which,pr@sentghedirectionof netzeropolicy in

themarineandfisheriessectorin Korea

MOF hassetthe 2050emissiondargetasii n e g aemissioesgoingbeyondNet-
Zero,andhasestablishedletailedplanssuchaspolicy directionsand measureso
achievethis target Specifically,theseplansinclude reducingCO, emissionsgrom
businessactivitiesin the marineandfisheriessectorssuchasshippingandfisheries
activities,the useof alternativeoceanenergysourcesuchaswaveandtidal energ

insteadof fossil fuels, andthe expansiorof the arealcoverageof carbonsinks by

utilizing bluecarbonsuchastidal flats andseagrasmeadows

17
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2050Net-Zero Roadmapfor the Marine and FisheriesSector

8

Domestic
Shipping

Following the 2050 NetZero announcemenby the Korean government, MOF

announcedhe 2050 Net-Zero Roadmapfor the Marine and FisheriesS e ¢ tino r 0

December2021 aspart of a governmenwide effort. As of 2018 GHG emission
from the marine, fisheries, shipping, and port sectorswere 4.061 MtCO.,eq
accountingor 0.56% of thetotalemissionsn Korea

Consideringthat oceanplays a significant role in mitigating climate changeby
absorbing20% to 30% of anthropogenicGHG emissionsand dueto the growing
emphasi®n theimportanceof theo ¢ e aabes,MOF presentec comprehensiv
roadmapwith targetsor CO, emissiongor therelevantsectors

In particular, MOF announcedhe 2050 Negative Emissions which goesbeyonc
the 2050 Net-Zero, by reducing CO, emissionsfrom the shipping, ports, anc
fisheriessectors Theseefforts alsoincludeusingcarbonsinks suchasblue carbor
andshiftingto ocearenergyasanalternativeto fossilfuels

Specifically, the 2050 GHG emissionstargetfor the marine, fisheries,shipping
and port sectorsmanagedunder MOF is -3.237 MtCO,eq, a very ambitiousanc
forward-looking target equivalentto cutting 7.298 MtCO,eq comparedto 4.061
MtCO,eqin 2018

Thereductiontargetandpolicy measure$or eachsectoraredescribedasfollows.

First, the targetemissionsfor the domesticshipping sectorby 2050 is 307,00C
tCO,eq equivalentto a 70% reduction comparedto the 2018 levels of 1.01¢
MtCO.eq Basedonthefi N a t iPlanioathe DevelopmentndPopularizatiorof
the GreenS h i MQFd@lansto acceleratghe paceof technologicaldevelopmen
ranging from low-carbonships, suchas LNG and dual fuels, to ZEVs, suchas
hydrogenand ammonia MOF also strives to facilitate a seamlesgransition to

greenshipsin stagedor the privateandold governmenvessels

In addition,MOF will continuouslystrive for thetimely, commercialapplicationof
the ZEV technologiessuchasthe constructiorof testbeddor safetytestingof new
green ship technologiesand supporting the international standardizationof

technologieslevelopedn Korea

18
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o Fisheries

a Marine
Energy

Secondthe targetemissionsfor the fisheriessectorand fishing villages by 205(
are115000tCO,eq, equivalento a 96% reductioncomparedo the 2018levelsof
3.042MtCO,eq To achievesuchadrasticcutting of emissionsMOF will pushfor
enginereplacemenandshipbuildingto replaceold fishing boats,developmentnc
supply of ecofriendly fishing boats, such as electric or hybrid boats, anc
facilitation of energyefficient equipmentsupply for the aquacultureand fish
processingndustries Accordingly, the ROK governmenis promotingprojectsto
replaceold coastalfishing boats and old engineswith high-efficiency onesto
improve energy efficiency and reduce GHG emissions In 2020 and 2021, 32
fishing boatswere replaced,and by 203Q 732 boatsare expectedto be built as
replacementsndold enginesn 4,500boatswill bereplaced

In addition, MOF will makeutmostefforts acrossall areasof the fisheriessector
suchasthe installationof small hydropowerplantsand photovoltaicfacilities in
fish farms to establishthe foundationfor the utilization of renewableenergyin
fisheriesandfishing village infrastructureandsupportthetransitionto ecofriendly
coolantdor chillersandfreezerdor fisheriesproducts

Third, through expandedutilization of oceanenergy,power generationby fossil
fuel power can be replaced,which will contribute to the reduction of GHG
emissionsby 2.297 MtCO,eq by 2050 To this end, we will make active
investmentsn technologydevelopmentsuchasexpandingidal powergeneratio
and commercialapplicationof tidal and wave power generation In particular,a
feasibility studywill startfor the expansiorof the Sihwalake Tidal PowerPlant
which is expectedo supply renewableelectricity for 500,000 peopleannually In
addition, MOF will contribute to the transition to the hydrogen economy by
establishingan oceanbasedgreenhydrogenproductionsystemlinked with oceai
energyandmarinebiology.

19
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e

Blue Carbon

(o]

Port

X

Carbon Sink,

and CCS

Fourth,the blue carbonsectoralsoplansto absorbl.362 MtCO,eqof CO, by 205(
Blue carbonrefersto a carbonsink capturedby coastaland marine ecosystem
Typical examplesinclude tidal flats, salt marshvegetation,and seagrassesMOF
plansto restore30 km? of tidal flats by 2050 by using abandonedsalt and fish

farms,andexpandingseagrasmeadows

Fifth, the port sectorwill also undergoa transitionto zeroemissionports Ports
serveasa hub of domesticandinternationalogistics,andthus,achievingNet-Zerc
in ports hassignificantimplications We plan to achievecarbonneutral ports by
2050by convertingenginesof cargohandlingequipmentsuchasyardtractorsanc
transfer cranes, to low-emission engines, expanding the supply of Diese
ParticulateFilters (DPFs),improving the energyefficiency of port facilities, anc
utilizing renewableenergy Hydrogen ports will be constructedto lead the
transition to the hydrogeneconomy A hydrogenport refersto a port with a
hydrogenenergyecosystenencompassingroduction,import, storage transport
and utilization of hydrogen A total of 14 hydrogenportsareto be constructedy
204Q and 13 MtCO,eq of hydrogenwill be providedthroughthe portsannually
thereby taking the lead in achieving a successfultransition to the hydrogel

economy

CarbonCaptureandStorage(CCS)is a crucialtool anda projectthatthe ministries
jointly undertakingo store60 MtCO,eqof CO, underthe nationalscenariosMOF
will fulfill its role to achievesuccessfutommercializatiorof CCSin Korea,suct
asthe selectionof optimal sitesfor subseabedstorageand sequestratiorof CO,,
implementationof safe storagetechnologyin the ocean,and minimization of
environmentalimpact To promote CCS projects overseasMOF will promptly
adoptrelevantproceduressuchasthe ratification of amendmentso the Londor
Protocol,which allow for crossbordertransportatiorof CO,. We planto actively
explore various possibilities of oceanrbasedGHG reduction measuressuch as

increasingherecyclingof marinewasteandutilizing wasteasanenergysource

20

Detailed Information

2050 NetZero Roadmap for the Marine and Fisheries Sector

Domestic 1.02 MtCO2eq in 2018
shipping 310,000 tCOz2eq in 2050

Minimizing ship carbon emissions

3.04 MtCO2eq in 2018

Fisheries 120,000 tCO2eq in 2050

2.3 MtCO2eq reduced by 2050

Marine
energy

Absorption of 1.36 MtCO2eq in 2050
storage of up to 60 MtCOzeq by 2050

Expansion of ocean carbon uptake/storage

. J

Building carbon—neutral ports

ZERO ocean plastic by 2050

Maximize recycling of marine waste

21
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Toward Green Shipping by 2050

The Paradigm
Shift Toward
Zero-emission
Shipping

The InternationalMaritime Organization(IMO) adoptedthe fi I Mi@itial GHG
St r a tn @@ This strategypresented vision to phaseout GHG emissionsn
this century,andannounced long-term goal of reducingGHG emissionsy 50%
comparedo the 2008levelsby 2050 However,theii | P SpécialReporton the
impacts of global warming of 1.5 0 in 2018 provided scientific evidence
revealingthat global warmingmay be limited to anincreasen the global averag
temperaturaéo 1.5+C abovepre-industriallevelsonly whenthe targetof Net-Zerc
is reachedby 2050 across all industrial sectors Following the report, the
internationalshippingindustryis alsofacing the demando setthe 2050 Net-Zerc
goal Againstthis backdrop,the IMO Initial GHG Strategywill also be revised
raisingthe 2050targetto achieveNet-Zera.

Until now, the IMO's generalapproacho regulatingthe energyefficiency of ships
has limitations in reducing GHG emissionsabove a certain level. IMO is
discussinghe introductionof marketbasedmeasuresuchasa carbontax andar
EmissionTradingSchemgETS)to achieveNet-Zerotransitionin theinternatione
shippingindustry, If marketbasedmeasuresre implemented ships poweredby
fossil fuels will lose their competitivenessn the market evenif there are no

forcefulactionssuchassuspension

To align with more stringentregulationson GHG emissionsthe global shippinc
andshipbuildingmarketsareexpectedo undergoa rapid changefrom the existing
dieseHueled shipsto greenships The most significant changein recentyearsis
that industries, rather than IMO or governments,have been demandingthe
decarbonizatiomf the shippingsector Not only the shippingindustrybut alsothe
financial sector and global corporationscall for zeroemissionshipping thus
transitioningto Zero-EmissionVessels(ZEVs) is imperativefor the operationof

shippingbusinessei thefuture
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Decarbonization Strategy for International Shipping

Establishing
Zero-emission
ShippingPolicy of
the ROK

The governmentenactedthe Act on the Promotion of the Developmentanc
Distribution of EnvironmentFriendly Ships(alsoknownasThe GreenShip Act) in
January202Q This act includesactive responsego the upwardrevisionsof the
2050 GHG emissions reduction target as well as tightened regulations
Subsequentlyasafollow-up measurethe i2030GreenShipK (The KoreanGreer
Ship) PromotionS't r a twasgstablishedn Decemberof the sameyear This
strategy serves as a mid-to-long-term plan for green ship developmentanc
distribution,aligningwith the GreenNew DealandNet-Zeropolicies

However,since202Q therehasbeena global demandor raisingthel M O targe
of GHG emissiongeductionby 2050to the level equivalentto NetZera. As IMO
will decideon raisingthe 2050targetin July 2023 MOF concludedthat a more
specificandupgradedyovernmentaplanis neededThis plan needso encompas
more diverseaspectghan the existing GreenShipK Promotion Strategy,which
focusedon technologydevelopmentand popularization Thus, in February2023
MOF announcedhefi St r fort Deggnponizatioof InternationalShippingo

In this new strategy the commitmentof the ROK governmento achieveNet-Zerc
by 2050nationwidewill alsobeappliedin theinternationalshippingsectorto take
the pioneeringstepin the decarbonizatiomovemenin internationalshippingasa
MemberStatewith bestpracticesn climate changeresponsesMOF presentedhe
targetof ffNetZeroby 2050in InternationalShippingEbeforethel M O @esision
The strategyfor implementingthe updatedtargetwas establishedstriding towarc
sustainableshipping In addition, the strategypresentsthe national vision anc
policy direction to enhancethe export baseand the global competitivenessof
relatedindustrieghroughthe greentransitionof the shippingindustry.

With the goal of becomingthe leadingcountryin the greentransitionof shipping
we expectthe effects of virtuous cycles, enablingsynergisticgrowth in Korear
shipping and shipbuilding industries with the implementation of the greer
transitionof the nationalflag carriers Thus,we aim to utilize the greentransitior
of shippingasa new enginefor driving the growth of the nationaleconomyin the
eraof NetZeroby increasinghe shareof Koreanshippingcompaniesn the globa
sustainableshipping marketand creatingpositive economiceffectsby enhancin
the productivity of downstreant upstreanmindustry suchas shipbuilding/ marine
equipment
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Detailed Information

Decarbonization Strategy for International Shipping

\,

No.1 country in shipping and shipbuilding realizing
Net- Zero by 2050

J

Carbon reduction in international shipping :
by 60%) 3 1 4 186%) ‘311 5 1180%(2050)

4 Major Strategies

12 Action Items

Conversion to
eco- friendly fleets and
regulatory response

FIh

1. Reorganization of eco- friendly fleet structure for national flag carriers
. Support for ship modification and facility improvement

Reduction and management of carbon emissions from operating ships

Improving
investment conditions for
the shipping industry

=

Tax and financial support for eco- friendly ship operators
Preparation of plans to support small and medium - sized shipping
d p n g b o j -frigndly!lcdnergion

Establishment of an eco - friendly conversion model in which
shipping companies and shippers cooperate

Expansion of
eco- friendly technology
and fuel infrastructure

:
6

Eco- friendly ship technology development and commercialization
Commercialization of future fuel and construction of supply chain
infrastructure

Deregulation led by the private sector to preoccupy the market

Establishment of
zero- emission shipping
routes and international

cooperation

N

Promotion of the global green shipping project

Establishment of Korea- led intemational environmental govemance
Formation of industry - academia- research- government
international shipping decarbonization council
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Toward Green Shipping by 2050

8

Green Fleet
Transition

Improving
Investment
Climate of
Shipping
Industry

As the first strategyof the plan, Korean shipping companieswill respondto
internationalregulationsby convertingshipsthey own into vesselspoweredby
greenfuel (low- and zeroemissionfuels) and securefuture competitivenes# the
shippingindustryin preparatiorfor the netzeroeraby 205Q For 867 oceangoing
vesselswith a 5,000 grosstonnageand above,which are subjectto internatione
regulationssuch as those of IMO, MOF supportsthe transitionto greenfuel-

poweredvesselsvhenreplacingold ships

In addition,with the goal of replacing100% dilapidatedoceangoing vesselswith
greenshipsby 2050 a mid-to-long-termgreentransitionroadmagfor oceangoing
fleets has been implemented In the caseof building new vessels,by 203Q
conversionto duakfuel vesselghat canutilize greenfuels suchas e-methanolanc
LNG will be achieved Dependingon the progressin technologydevelopmer

relatedto ZEVs, MOF plansto introducetheammoniaor hydrogerfueledvessels

Moreover,to respondtio the CO, emissiongregulationsfor shipsin service, MOF
will monitor the implementation status and strengthenmanagementthrougt

periodicconsultingandtrainingfor shippingcompanies

In orderto mitigatethe impactof costincreasegausedy introducinggreenships
MOF will preparesystemssuchastax benefitsand greenfinancingfor long-terrr
servicecontractshippers In addition,we planto developandpresenthei P r i
Sector Ship InvestmentPromotionP | awitdin the year This includesissuing
greenbondsto facilitate financing for shipbuilding by shipping companiesanc

introducingfintechtechnologyto shipfinance

Despitethesesupportmeasures policiesandfinancing,small and mediumsizec
shipping companieswith limited investment capacity due to poor financia
conditionsmay still face challengesFor thesecompaniesMOF plansto provide

supportfor greentransitionandbusinesstabilizationthroughfunds
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a Establishmen
of
Infrastructure
for Green
Ship
Technology
and Green
Fuels

MOF plansto supportgreentransition and businessstabilization of small anc
mediumsized shipping companiesthrough funds scaledup to KRW 1 trillion.
Through Korea OceanBusinessCorporation,investmentof small and medium
sizedshippingcompanieswill be increasedanda specialcredit guaranteeawill be
provided In addition, MOF will review the supportof greenship constructionfor

small andmediumsizedshippingcompanieshroughpublic shipownemprojects

MOF promoteghe developmentf greenshippingtechnologiesandthe expansio
of infrastructurefor future ship fuelsto securea leadingpositionin the greenshig
market Developmentof proprietary core technologiesfor low-carbon/ zero
emission shipping will be implementedthrough the A | n n o \Gaeeni Shie
TechnologyDevelopmentP r o j jeirtlyt undertakenby the Ministry of Trade
Industry and Energy (MOTIE) and MOF. We plan to advanceand localize low-
carbon ship technologieslike LNG and hybrid fuels, and develop sourct
technologyfor zeraemissionshipping,suchas ammoniapropulsionsystemsanc

hydrogenfuel cells.

To build future ship fuel supply chainsand infrastructure we are promotingthe
expansiorandrenovationof port facilities in preparatiorfor the conversiorof fuel
to nextgeneratiorfuels, suchase-methanolammonia,and hydrogen We planto
reflectthe analysisof future fuel marketdemandn the NationalPort Developmer
Planandbuild fuel supplyandstoragefacilities in line with the short andmid- to
longtermplans Detaileddescriptiongelatedto portscanbefoundin Chapter3 of
thisreport In addition,we planto securefuture shipfuel productiontechnologyby
implementingthe integratedbiofuel technologydevelopmenproject (2023-2024
preliminaryfeasibility study)andby reviewingandimplementingfloating offshore
infrastructure for zercemission fuels. Furthermore,MOF will undertake the
amendmenbf relevantlaws, institutions,and systemsn all stagesof the ship fuel

lifecycle,encompassingroduction storagesalesandsupplyof thefuels.
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- Establishmen MOF is promotingpoliciesof internationalcooperationsuchasestablishingzerc

of emissionshipping routes, in an effort to take the lead in the global shipping
Zeroe_mlssmn industryby spreadinghe Koreangreenshippingindustrymodel ; e
Shipping akdd
Routes and , - - _
: In October 2022 following the joint announcemenbf the i Gr eSéipping 3
International 5 g J ppInG o (PN
?‘r

Cooperation Ch al | EmweeaKoreaandtheUS at COR27 of the United NationsFramewor|
Convention on Climate Change (UNFCCC), a prefeasibility study for the
establishmenbf a zercemissiongreen shipping route betweenBusan and the

westernUnited Stateswas commencedin January2023 The partnershipwill il

supportthe pilot operationof ZEVs. Throughthis initiative, we aim to developthe
Korean green shipping industry model, and plan to introduce and provide the
modelto EuropeandAsia.

In addition,MOF establisheternationalgovernancen which the ROK leadsthe

discussionof responseso the climate crisis MOF plansto hold a ministeria
conferenceatthel K o Mariiime We e lkewentto be heldin Juneto consolidat
internationalcooperationwith major countriesin the shipping sectoras well as
with developing countries while leading international discussionssuch as the

developmenbdf IMO-fundedprojects Activities promotinggreenshippingwill be |
discussedn more detail in fi04. PromotingGreenS h i p pon page®8 of this " " ‘ ! {
chapter

e
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02. Domestic Shipping

ULSAN TAEHWA, a smart electric passenger vessel

Toward Green Shipping by 2050

Implementing
NDCs in
Domestic
Shipping

GreenTransition
for Government
Vessels

Emissionsfrom domesticshipping are calculatedas part of the national GHG
inventory and included in the Nationally Determined Contributions (NDCs),
therefore, the same emissionsreduction system is implementedas in othel

industrialsectorshationwide

The domesticshippingsectoris categorizedwithin the transportatiorsectoralonc
with road,rail, andair. Thetransportatiorsector'sGHG emissionsn 2018were 98
MtCO.,eq Of this, GHG emissionsfrom domesticshipping were approximatel
1.02 MtCO,eqin 2018 accountingor roughly 0.14% of the total emissionof 727
MtCO.,eq in the ROK and approximately1.04% of the total transportsecto
emissions While thesefigures do not constitutea substantialportion, MOF is

committedto achievingthe commonvalueandgoalof Net-Zeroin Korea

In accordancevith the fi2030 GreenShipK (The KoreanGreenShip) Promotior
Strategy(2021-2030 ,establishedo promotethe developmenandpopularizatiol
of greenships,MOF announcedlansto converta total of 388 public shipsinto
green ships by 203Q This figure representsapproximately83% of the total

governmenvesselsasof 2020

A total of 199 governmentesselver 25 yearsof agewill bereplacedwith greer
ships,while 189 vesseldessthanten yearsof agewill be equippedwith a Diese

ParticulateFilter (DPF)for renovation
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Green Ship and
Green Ship
Equipment
Certification
Scheme

The governmentintroducedthe Green Ship Certification Schemein 2021 This
schemaeis a nationalcertification systemto ensurethe quality of newly develope
technologiesfor netzero shipping, and support the widespreaduse of thest
technologiesin preparationfor the expandedadoptionof greenshipsand greet
ship equipment Applicantsfor the certificationschemeare evaluatecbasedon the
effectivenes®f GHG andair pollutantreductionthroughthe greenship andgreet
ship equipmentaswell asthe complexityof the technologiesA five-graderating

onascalefrom oneto five is givenasaresultof theevaluation

A green ship as defined in the Green Ship Act
A Ships equipped with marine pollution reduction technology or ship energy
efficiency improvement technology

A Ships powered by clean energy (LNG, NH3, etc.)

A Ships powered by electrical energy charged from an external power supply

A Hybrid vessel powered by a combination of ship fuels and electric energy

A Hydrogen fuel cetpowered vessel

Standards applied in the Green Ship Certification Scheme
A The application of green ship technology éimel use of green fuel (%)
A Air pollutants (NOx, SOXx, particulate matter) reducti®s)

A Energy Efficiency Design Index (EEDI), etc.

Marine pollution
reduction technology

D @ Ship energy efficiency

=5

Eco-friendly
fuel propulsion
vessel

Electric

propulsion
vessel
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Maritime
DemonstratiorTes!
Bed for New
Green Ship
Technologies

MOF andMOTIE areimplementingthe GreenShip-K PrototypeBuilding Projec
so that new technologiescan go through a seriesof processes,from onshore/
offshoredemonstrationso final commercializationin this way, the technicalanc
economicfeasibility of the greenship technologycan be testedand verified, anc
thetechnologiecanbe further deployedand popularizednto oceangoing vessel

of shippingcompaniesndshipbuildersn the privatesector

By 2025 technologiesthat have been tested through onshore performanc
evaluationor thosethat have alreadybeencommercializedwill undergofurthei
advancement@and updates By 2027 a green ship prototype with new GHG
reductiontechnologiesvill be built andin operationtherebyaccumulatingecord:
of operationdor the verification of technicalfeasibility. Subsequentiyhy 2030 the
governmentetthe subgoalto providethe supportrequiredfor the global marke

entryof thenewly developedyreenshiptechnologies

< Figure 21 > An example of a government vessel selected as a test bed in 2022
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Pilot Project on ~ To ensurethe safety of coastalpassengeships usedby the public and improve

Establishmenbf  passengeconvenience MOF establisheda 5-year plan for modernizingcoaste
Decarbonized
Shipping Route
for Coastal

Passenger Ships requirementsfor NetZero. It includes ecofriendly vesselsoperation,such as

passengeships The 2" phaseof the planfor modernizingcoastalpassengeships
(20212025 was put togetherin 2020 to reflect domestic and internatione

electricships,aimingto supportthe constructiorof tenvesselor moreby 2025

For this plan, governmenfundedresearchon i t Bevelopmentof Electric Cal
Ferriesand RemovableBattery PackS y s t avith edconductedfrom 2020 to
2024 A decarbonizedhippingroutewith zeroGHG emissionawill be establishe
for pilot operationsrunningfrom portto port, with the newly developedshipsfrom

thisresearctprogram

To this end, Jeonnam province, in which many coastal passenger ships are
operation due to many islands in the region, is designated as a regfrkion
special zone for ecriendly domestic vessels. Moreover, a test bed will be
established for testing and verifying the green coastal passenger ships, and
of real maritime operations will be obtained.

" 32/0F DA/

PANAMA

The pilot routes will be gradually expanded, starting from séeatroutes for car
ferries involved in both passenger and cargo transportation. In addition,
government support will be provided for developing fuel supply infrastructure
such as charging stations and battery replacement systems, depending on t

of ships, such as car ferries and fsa&iling ships, as well as energy sources, such

as electricity and hydrogen.

<Figure 22> Electric Car Ferries
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Toward Green Shipping by 2050

Development of
Next-generation
Green Ship
Technology

s Technology
Advancement
for Propulsior
Systems
(LNG / electric
/ hybrid)

The following researchand developmentprojects are underwayto supportthe
phasedransitionfor the developmenbf greenshippingtechnologiesaswell asthe
establishmenbf a supply chain and the relatedinfrastructurefor nextgeneratio

fuels

In the advancementf technologicadevelopmentor zercemissionshippingwith
ultra-largeoceangoingvesselstransitiontechnologiesuchasLNG, electricships
andhybrid shipsor technologiedor reducingGHG emissiongor smallto medium
sizedvesselarebeingactivelydeveloped

LNG

Comparedo fossil fuels, Liquified NaturalGas(LNG) is recognizedasa ship fuel
with lower CO, emissionsfully complyingwith the requirementdor regulaton
control of air pollutants To that end, therehasbeena significantincreasein the
demandfor LNG-fueled ships, requiring the commercializatiorof core partsanc
componentsthat can meet the quality and level of LNG vessel constructiol
technologiesn Korea In consideratiorof suchneedsthe governmenthassetthe
following key directionsfor technologydevelopmenin the LNG-fueledshipsecto
the advancemenbf core ship equipmenttechnology,the developmentof smar
marine engine technology, and aftertreatmenttechnologyto addressfuel slip

issues

39



/ SHIPPING

Toward Green Shipping by 2050

<Table2-1> Examples of Target Ship Types and the Required Technologies for Green Transitions of

Electric/ Hybrid

In the caseof electric ships, domesticshipbuildersreceive ordersand construc
vesselgdomestically Therefore the key directionsfor technologydevelopmenare
asfollows: the commercializatiorof electric/ hybrid shipsfor domesticshipping
technologicabdvancementelatedto major ship equipmenfor electricvesselsanc
largescalehybrid propulsiontechnologyfor oceangoing vesselsIn addition, the
researchaims to constructand demonstratdCT-convergentelectric smartships
For hybrid domesticvesselstechnologiedor power sourcesandinverterswill be
further advancedby 2025 For oceangoing vessels,largecapacity propulsior
technologywill be developed,such as large capacity electric poddedpropulso
technologyandshaftgeneratof motor packageaechnology by 2026 By 2029 the
researclaimsto develophigh-powersolid-statetransformersechnology

Domestic and Oceagoing Vessels

Category Domestic Vessels Oceangoing Vessels

Target Vessels

Engine

MCR
Length /
Breadth

Gross Tonnage
(capacity)

Required
Technologies

Hospital ships
(passenger ships), etc.

174k LNG Carrier

Tugboatsegtc.

e >

LNG/ LNG Duatfuel (LNG-ammonia)+fuel
Battery (fuel cell) (+fuel cell) cell Hybrid
3.0 MW 5.0 MW 13 MW
280m/10.0m 37.0m/12.0m 290.0m/47.0m
180 GT 350 GT 174,000 r&

A2 stroke (or 4-stroke) LNG-
ammoniadualfuel cycle

AFuel cells as substitute of
generators, a conceptof high
voltageswitchboard

voltage  distribution A General arrangement design

A LNG methanelip technology

ADemonstration of hybrid
technology (fuel cell +

ADemonstration of  hybrid
battery)

technology(fuel cell + LNG)
ADemonstration of mot.or AHigh
andconvertertechnologies

A Demonstratiorof propulsion
motorcontroltechnologies

A Demonstratiorof electric/
rim-drivenmotortechnologies

ADemonstration of
monitoring/ control,etc

systemtechnology
APropulsiorcontrol
A Paralleldeploymenbf fuel cells
A50m3 LH, storagetank

with a hull form specialized
for ammoniastoragefacilities
andpropulsionmotor

AApproval in Principle (AiP)
awardedatthebasicdesignlevel

AAIP awarded for conceptual
designdrawings
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Technology
Development
for DuakHuel
Marine
Engines

Until the commercializatiorof ZEVsis completeda transitionalstepis requiredto
reduceGHG emissiongvithin the shippingsector

To this end, technology developmentis underway utilizing duatfuel marine
engines Dual fuel refersto the combineduseof conventionafuels suchasMarine
Gas Oil (MGO) or LNG with zeraemissionfuels such as hydrogen,ammonis
biofuel, or electricity. The higherthe ratio of zeraemissionfuels in the mix, the
greaterthe potentialfor reducingGHG emissions The governmerded projectson
dualfuel technology developmentare divided into four categoriesfor phase

implementation

A Technology developmentfor the commercializationof duakfuel ships in
domesticshipping

A Technologydevelopmentelatedto duatfuel enginesfuel supply systemsanc
fuel storagdacilities

A Technologydevelopmentelatedto the evaluationsystemfor quality andsafety
of thedualfuel andbunkeringtechnologies

A Evaluationsystenfor the quality andsafetyof dualfuel

<Table 22> Examples of Ship Types and the Required Technologies for Green Transitions of Domestic
and Oceafgoing Vessels

Target Vessels

Engine

MCR
Length / Breadth

Gross Tonnage

Required
Technologies

Category Domestic Vessels Oceangoing vessels

Aframax Tanker

Liquid cargocarriers, etc.

:%_ = e
[ S —

Marine engine with fuel oil blending (low

Dualfuel engine with ammonia )
sulphurfuel oil-CO, capture)

8.2 MW 10.4 MW
137.0m/22.4m 243.0m/43.8 m

12,300 GT -

A2 strokeHFO-biodieseldualfuel cycle

A Utilization of re-liquefied NH, and corrosion

resistance

A 4 strokeHFO-biodieseldual fuel generator

A Combustionand exhaustgas aftertreatment
technology

A AP awardedat the basicdesignlevel

A AiP awardedor conceptuatiesigndrawings
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a Technology The developmentind demonstratiorof greenshipsusing hydrogenand ammoni e Technology Even after the developmentaind commercializatiorof ZEVs, regulationsaimedat
Development asfuelsarelongtermresearctgoalsfor thesetechnologiesin addition,researchs Advancemeni improving ship energyefficiency will be further tightenedwith raisedtargets To
for Zero underwayto securgherelevantechnologies for Energy that end, it is crucial to continue developing and implementing high-energ;
Emission Efficiency efficiencytechnologiesn ships
Vessels Hydrogen Improvement
(hydrogen, To developdomesticvesselgpoweredby hydrogenfuel cell-powered technolog and EnergyEfficiency ImprovementHull)
ammonia, i¢.) - yevelopments plannedin the areasof cryogenicliquefied hydrogenfuel storag Development  To reducethe frictional resistancef ships,technologydevelopmentill focuson
and supply systems,as well as largecapacity fuel cell hybrid technology The Efq(ji(;)rriesnr'llp frictional resistancereduction technology and marine biofouling managemei

<Table 23> Examples of Target Ship Types and the Required Technologies for Green Transitions of

researchwill be conductedn safetytechnologyfor fuel storageandsupplysysten
for domestic vesselsby 2026 For oceangoing vessels,fuel cell-ESS hybrid
propulsiontechnologyand testingand evaluationmethodsfor liquefied hydrogel
bunkering equipment will be developed by 2029 By 203Q technolog
developmentor hydrogenfuel tank safetyevaluation/ maintenancend liquified
hydrogenbunkeringwill becompleted

Ammonia
In the caseof ammoniafuel, the researchon ammoniafuel cell-basedpropulsiot
technologywill becarriedoutby 2025 andammoniaenginesy 2026

Domestic and Oceagoing Vessels

_ Domestic Vessels Oceangoing Vessels

Target vessels

Government vessels
(car ferries) etc.

Feeder container shiptc. 24,000 TEU Container Carrier

Engine Batteryor fuel cell Ammonia engine Ammonia engine
MCR ~1.0 MW 8.4 MW 60 MW
g 150.0m/22.0m 399.9m/61.5m
Breadth
Gross tonnage ~200 GT 9,800 GT 24,000 TEU
Demonstratiorof the following:  Demonstratiorof the following : A 2 strokeammoniacycle
A 1MW fuel cell (F/IC)module A Ammonia (singlefuel) engine A4 strokeammoniagenerator
technolo A ammoniecombustiorandexhaust
Required A1m? LH, storagetank oy gasaftertreatmentechnology,

technologies A 1Mw F/C module
A500kW propulsionmotor
A standarchull form, propulsion

systemetc

AFuel Gas Supply System
(FGSS) technology

A Ammoniaaftertreatmertechnology

AAmmonia /  hydrogen
reformingtechnologyetc

- Generalarrangemendlesignin

consideratiorof ammoniastorage

facilities

AAP awardedfor conceptual
designdrawings
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systemswith 10T by 2025 The developmentof biomimetic technologyfor the
reductionof frictional resistances aimedat completionby 2030 s For optima
structuralship design the developmenbf anoptimal hull form for greenshipswill
be carriedout by 2028 anda rangeof appendage®r energyefficient ship desigr
will be implementedby 2030 ; To optimize operationalefficiency, technolog'
developmenton big data and Al-applied performanceanalysis, shipping route
navigation,and monitoring systemswill be completedby 203Q s To designa
high-efficiency propulsion system, an ultralight, high-efficiency composit:
propellerwill be developediy 2025aswell asa high-efficiency, ultra-light, fully-
automatedudderby 2028 s For new materialsandweightreduction,technolog
developmentvill be undertakerby 2026in the following areas weight reductior
of structuresalternativecompositematerialsfor ship outfitting componentsanc
lightweightmetalsandwichpanels

Facilitiesfor Alternative EnergySources

a Forenergyharvestinga wasteheatrecoverysystemis plannedto be develope
by 2025 Energysavingtechnologyfor reefercontainerswill be developedy 202¢
andapowergeneratiorsystemthatutilizes unusedwvasteheatonboardwill be built
by 2030 ¢ As for CO, capturetechnology,the CarbonCaptureUtilization anc
Storage (CCUS)systemtechnologiesuchaswet flue gas/ membranebasedCO,
capture,onboardCCUS, CO, power generationsystems,and replacementsith
newindustrialmaterialsarethekey areagor development

<Table 24> Methods of Energy Efficiency Improvement and Types of Major Equipment

Energy Efficiency Improvement (Hull) Facilities for Alternative Energy Sources

8

9

a

Reduction of frictional resistance

x Energy harvesting equipment

Hull form design optimization (Design of optimum shape) CO, capture and power generation equipment

Optimization of operational conditions A
Design of higkefficiency propulsion system A
New / composite materials A
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<Table 25> Roadmap for Implementing R&D Related to Edendly Vessels

2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030

Domestic
vessel

LNG Fuel
Technology
Ocean
going vesse
Domestic
vessel
High-
capacity
Hybrid
Technology
Ocean
going vesse
Zero
Emission
Ocean
Vessel :
Bridge going vesse
Technology

Energy = Domestic
Efficient vessel /
Technology Ocean
(common q
application going vesse
technology)

Domestic
vessel

Hydrogen
Fuel
Technology

Ocean
going vesse

Domestic
vessel

Ammonia
Fuel
Technology

Ocean
going vesse

lln Il- I.l. I.r. I.r. I.r. l.:a I.ln l
[la
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Technology
Development
for
Construction
of Eco
friendly
Vessels in the
Private Secto

The Republic of Koreais a global powerhousein the shipbuilding sector To
maintain this status,a wide range of R&D projects are currently underwayto
developtechnologiesrelatedto greenships, consideringthe national and globa

trendsof netzeroshippingandshipbuilding

Developmenbf OnboardCarbonCaptureSystem

Korean shipbuilding and marine equipment companies possess advance
technologiesfor onboard carbon capture systems Feasibility studies will be
conductedto assesghe costeffectivenessand safety of the ship-basedcarbor

capturesystemghroughonboarddemonstrations

<Figure 23> Onboard Carbon Capture System
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Liquefied CO, Carriers

Major Korean shipbuildersare expectedto play an active role in the growth of
marketrelated Carbon Capture through Ultilization and Storage (CCUS
technology This pointsto the potentialfuture growth of liquefied CO, carriers To
this end, Hyundai Glovis haspartneredwith Hyundai Heavy Industries(HHI) to
grant Approval in Principle (AiP) from registersfor the basicdesignof an ultra-
largeliquefied CO, carrier To safelytransporta largeamountof liquefied CO,, it
is requiredto maintainenvironmentatonditionsat a high pressuref 5.1 baranda
low temperaturef -56 . Thecarrier,havingbeenawardedhe AiP, is designedo
maximizeloadingcapacityandadvancehe systenthat cansafelypreservecargos

by maintainingtank pressurauringoperation

KoreanOffshoreCQO, Injection Platform

HHI andthe Korea Shipbuilding& OffshoreEngineering KSOE) havedevelope
the i K o r ©ffshore CO, Injection P | a t firo parmershipwith the Koree
National Oil Corporation And, DNV has awardedthe AiP for this develope
platform This platform storesCO, capturedfrom land, liquefies it under high
pressureand transportsit via carriersor pipelines That is, the capturedCQO, is
stored beneaththe oceanfloor. This developedplatform is expectedto store
400,000 tCO,eq of CO, annuallyundergroundn the EastSeagasfield of Koree
startingin 2025

<Figure 24> Offshore Carbon Dioxide Injection Platform

CO: generation in
the energy
production process

Carbon capture

High-pressure
liquefaction through
liquefaction terminal

and storage

Transportation by Offshore COz Injection to ocean
subsea pipeline Injection Platform floor reservoir

46

<Figure 25> Windpowered Auxiliary
Propulsion System: Rotor sail

Wind-poweredAuxiliary PropulsionSystem

Rotor sails, a wind-powered auxiliary propulsion systemfor ships, are large
cylindersinstalledon the ship deck The deviceuseswind to generatepropulsion
reducingfuel consumptionby 6-8%, and therebylowering GHG emissions HHI
wasgrantedan AiP from the KoreaRegisterfor thefirst time in Koreain 2022for
anindependentnodelof thewind-poweredpropulsionsystem

Methanotfueled Ships

Methanotfueled ships are drawing attention as postLNG-fueled ships Usinc
methanolas a ship fuel reducesair pollutantssuch as sulfur oxides by 80-90%
comparedo conventionakhip fuels The low emissionsof methanolcontributeto
reducedGHG emissionsUnlike LNG, which requireshigh pressureandcryogenic
conditions, methanol can be transportedand stored more easily under room
temperature conditions and atmospheric pressure Hyundai Mipo Dockyarc
deliveredthe world's first two methanolpoweredtankersin 2016 Approximately
onethird of themorethan20 methanolfueledshipscurrentlyin serviceworldwide
werebuilt in Korea KSOE won ordersfor 19 methanoffuelled containershipsin
2022 Unlike hydrogen/ ammoniapoweredships,which still face manyobstacle
to commercializationmethanoifueledshipscanbe operatedwith currentlevelsof
technology and require relatively low initial infrastructure construction costs
Therefore they are increasinglyattractingattentionduring this transitionalperioc
towardzeroemissiorfuels

<Figure 26> Methanoffueled Ships
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Detailed Information

Joint Project Group for Green Ship Lifecycle Innovation

Technology Development

MOF andMOTIE launchedhefi J oRrajettGroup
for Green Ship Lifecycle Innovation Technology
Dev el opanthe Kaea Marine Equipment
Researchinstitute in Busanin 2022 The project
group composes the development division
(supported by MOTIE) and the demonstration
division (supported by MOF), as well as a

technologyadvisorycommitteeconsistingof experts
in variousfields to collectinformationfrom different
area®f expertise

In this way, the technologydevelopmenwithin the
project can be linked and shared in unity to
maximizethe effectof thedevelopedechnologies

<Figure 27> Joint Project Group for Green Ship Lifecycle Innovation Technology Development
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<Figure 28> Green Ship Life Cycle Innovation Technology Development Project
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CQ Carrier

HyundaiGlovis succeedeth obtaininga AiP, which
is the first step in developingthe world's largest
liquefied CO, carrier As a result, from the early
stagesof ship development,technical feasibility,
safety, stability, and an effective conceptualdesign

of shipswererecognizedfficially by institutions

The technologiesof injecting CO, emissionsfrom
fossil fuels undergroundor utilizing the captured
CQO, in oil fields are an important technology to
achieve NetZero. The liquefied CO, carrier is
consideredan essential vessel for the seaborne

transportatiorof liquefied CO..

Hyundai Glovis aims to build the world's largest
liquefied CO, carrierin the upcomingpipeline The
vesselis 284 meterlong and 42 meterwide. It will

be equipped with an LNG-powered engine
Consideringthesedimensions,specificationsand a
maximumloadingcapacitysuitablefor specificports
can be calculatedand reflectedin the ship design
Furthermore, HHI and KSOE aim to achieve
technologicaladvancementin the areaof a Cargo
Containment System (CCS) and Cargo Handling
System(CHS)for the stablestorageof liquefied CO,
and the implementationof the hull form designfor

maximumloadingcapacity

<Figure 29> Conceptual Diagram of GMaritime Transport
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Green Shipping Initiative

Green Shipping The Green Shipping Corridor refersto the decarbonizatiorof a maritime route

Corridor connectingtwo or more ports The multilateral frameworkfor the GreenShipping
Corridorwasofficially launchedhroughthed Cl1 y d ®b a h & raeCOR2®im 0
November2021

04. Promoting Green Shipping

In line with the ParisAgreementthe governmentasseta targetto achieveNet
Zero by 2050 acrossall sectors,including shipping This is to limit the globa
averagetemperaturerise to 1.5#C above pre-industrial levels due to globa
warming To advancehe introductionof ZEVs on global shippingroutesby 2030
the governmentparticipatedin the Green Shipping Challenge at COR27 in
November2022 It alsoformeda partnershipwith the U.S. to developtechnolog:
for the establishmenof the GreenShippingCorridor, consideringhe ageof ships
(25 to 30 years)and the stability of the global supply chain through maritime
logistics

The ROK and the U.S. have announceda collaborationon the productionanc
supplyof zeraemissionfuels,the establishmenof infrastructuresuchasbunkering
facilities, andthe demonstratiorand deploymentof low or zeracemissionvessels
To this end, the U.S. Departmentof State and the Departmentof Energy, in
partnershipwith MOF, the Ministry of ForeignAffairs (MOFA), and MOTIE of
the ROK will conducta feasibility study on the zeroemissionshipping route:
betweenthe Port of Busanand major portsin the westernUnited Statesstarting
from 2023 Furthermore collaborationsin the areaof productionand supply of
zeroemissionfuelswill be conductedwith othercountriestaking partin the Greel
ShippingChallenge To be specific,the governmenbegana preliminaryfeasibility
studyfor the GreenShippingCorridor betweenthe Port of Busanandthe Port of
Tacomawith the U.S. The resultsof the joint studywill be reportedat COP28 in
Decembe023 The governmenwill continueto investigateandexplorepotentia
collaborationsrelated to the Green Shipping Corridor with other ports anc
countries

<Figure 210> ROK- U.S. Releasing a Joint Statement Announcing
Collaboration on Green Shipping Corridor
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