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Minister of Oceans and Fisheries

CHO, Seung-Hwan

ñOurmission is for the Republic of Korea to set a

leading example in sustainable shipping and

decarbonizationof the shipping valuechain.ò

ThroughoutKoreaôshistory, the sea has been a source of wealth, establishinga solid

foundation for the nationôseconomy and giving it a competitive edge. In addition to

providingabundanthigh-quality food, theseahasalsoservedasa sanctuaryfor thephysical

andmentalwell-beingof Koreans.

TheMinistry of OceansandFisheries(MOF), which overseesthemarine,fisheries,shipping,

andport industriesin Korea,is committedto securingthe "Sustainabilityof the Marine and

Fisheries Sector for Future Generations." Under the vision of "Advancing the Ocean

Economywith a Vibrant Marine Community," MOF is dedicatedto implementingmarine

andfisheriespoliciesthatservethebestinterestsof theKoreanpeople.

In December2020, the governmentannouncedthe "2050Net-Zero Vision." To supportthe

achievementof this vision, the"2050Net-ZeroScenarios"weredeveloped. In alignmentwith

this vision and thesescenarios,MOF establishedthe "2050 Net-Zero Roadmapfor the

MarineandFisheriesSector"in December2021.

Notably, at the 27th Conferenceof the Parties(COP27) to the UNFCCC,held in Sharmel-

Sheikh,Egypt on November7, 2022, the internationalshippingsectorannounceda global

decarbonizationinitiative. This initiative aimedto establisha greencargoshippingcorridor

for Zero-EmissionVessels(ZEVs) betweenthe Port of Busanin Korea and the Port of

Tacomain theUS. By February2023, MOF haddevelopedthe"Strategyfor Decarbonization

of International Shipping," which included policies and technologies for reducing

GreenhouseGas(GHG) emissionsin theshippingandshipbuildingsectors. Moreover,MOF

hasalsodevisedpoliciesfor decarbonizingport infrastructureandreducingGHG emissions

from ports.

Thecoursetowardtheambitiousgoal of decarbonizingtheshippingsectorhasalreadybeen

set,andwe areacceleratingour efforts to reachthis target. Decarbonizationis 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.

MOF will spearheadthetransitionto a decarbonizedshippingandrelatedindustriesin Korea

by implementingandenhancingexistingdecarbonizationpolicies. Thegovernment,however,

cannotachievethis transitionalone. Solidarityandcooperationamongbusinesses,academia,

and partnercountriesare essential. We humbly ask for your interestand active supportin

everystepof this journeytowardasustainableoceanthatwill benefitusall.

Thankyou.
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PREFACE

In October2020, Koreadeclaredits goal to achieve

Net-Zeroasits nationalvision. This declarationwas

followed by theenactmentof theFrameworkAct on

CarbonNeutralityandtheGreenGrowthfor Coping

with Climate Crisis (also known as the Carbon

Neutrality Act). Subsequently,the Republic of

Korea(ROK) becamethe14th countryto establisha

legislative framework for achieving Net-Zero by

2050 and implementingthe necessarysystemsto

realizethis vision. UndertheCarbonNeutralityAct,

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 long-term

targets and strategieswere establishedfor each

industrialsectorto meetthisNDC target.

Consistentwith thesedirections,MOF establisheda

comprehensiveplan for overseeing the marine,

fisheries,shipping,andport industriesin December

2021, aiming to achievethe2030NDC target.

In addition, MOF establishedthe ñStrategyfor

Decarbonizationof InternationalShippingòto seta

leading example in reducing GHG emissionsfor

internationalshipping,which arenot includedin the

nationalGHG inventory. Throughthis strategy,the

ROK hasseta milestonefor implementingNet-Zero.

Based on the established framework, Koreaôs

shippingindustrywill implementchangesin stages

towardsnet-zerosociety.

Giventhecomplexinterplaybetweendifferentvalue

chainswithin the shippingindustry,achievingNet-

Zero requires active participation from all

stakeholders, not just the shipping industry.

Therefore, the Decarbonization Strategy for

ShippingIndustrycanbedividedinto threechapters:

Net-Zero Strategy in Korea, Shipping, and Port.

This report was preparedfor submissionto the

International Maritime Organization (IMO) to

presenttheNationalAction Plan(NAP) of theROK

and developed to include and reflect all eight

elements presented in RESOLUTION

MEPC.367(79), whereverpossible.

Shipping and Policy

This report includes not only the strategyof the

MOFôsstrategyfor reducingGHG emissionsin the

shippingsectorbut alsothe activitiesof the private

sectorin detail. In this report, the termsñdomestic

shippingòand ñinternationalshippingòare used

when necessaryto distinguishbetweenthe two. In

all other contexts,ñshippingòis used to refer to

generalshipping.

For the internationalshippingsector,as a member

stateof the IMO, the ROK is in full compliance

with the regulationson reducing GHG emissions

from shipsaccordingto internationalconventions(e.g.,

MARPOL). Examplesof theseregulatorymeasures

include the mandatorymeasuresfor ship energy

efficiency improvementadoptedat the 62nd session

of the IMO Marine Environment Protection

Committee(MEPC)in July 2011andthemandatory

measuresfor carbonintensityimprovement(Energy

Efficiency eXisting ship Index (EEXI) and Carbon

IntensityIndicator(CII)), which wereadoptedat the

76th sessionof theMEPCin June2021asshort-term

measuresfollowing the adoptionof the Initial IMO

Strategyon reductionof GHGemissionsfrom ships.

Shipbuilding and R&D

In responseto active decarbonization,the ROK

plans to work with the world-leading shipbuilding

industry to securegreenship technologiesthrough

R&D projects.

Technologies for zero-emission vessels such as

ammonia-fueled engines,ship propulsionsystems,

and hydrogenfuel cell systemsare currentlyunder

development. New technologieswill be gradually

commercializedbasedon testing and validation of

performanceand safetythroughonshore/ offshore

demonstrationprojectsandrealshipbuilding.

In addition, to operateships,we must establisha

supply chain and infrastructure that enable the

supply of low / zero-emission ship fuels. The

government is reviewing plans to establish

bunkeringfacilities for fuelssuchasLNG, methanol,

ammonia, and hydrogen during the stage of the

National Port Development Plan. Furthermore,

there are plans to expandproduction technologies

for biofuel for ship. Aboveall, lawsandregulations

will be either createdor amendedto addressthe

entirelifecycleof futureshipfuels,from production,

storage,andsales,to supply. This will facilitate the

utilization of low / zero-emission fuels in the

Koreanshippingindustry.

Green Shipping Corridor

Recently, the international community has been

discussingthe needfor a joint effort to establisha

zero-emission shipping pilot route and develop

green technologies. Green Shipping Challengeat

COP27 of theUNFCCChasacceleratedmultilateral

initiatives on the GreenShipping Corridor. Korea

participatedin the GreenShipping Challengeand,

along with the US, announcedplansto establisha

green cargo shipping route between the Port of

Busan and the Port of Tacoma. A joint pre-

feasibilitystudywith theUS will beundertaken,and

theresultswill bereportedatCOP28.

Summary

This report presents the ROKôsplans and

aspirationsfor the decarbonizationof the shipping

industry. Thestrategycanbesummarizedasfollows:

For thedecarbonizationof theshippingindustry,

1. We will contribute to the global efforts in

responseto theclimatecrisisandpreparefor the

future.

2. We will enhance competitiveness in the

shipping and port sector by expanding

infrastructurefor zero-emissionfuel.

3. We will actively participatein a wide rangeof

global initiatives relatedto sustainableshipping

andincreaseglobalinfluence.

The ROK is committedto faithful implementation

of the DecarbonizationStrategyfor the Shipping

Industry. Weassureyou thatwewill provideregular

updateson the National Action Plans(NAPs) and

sharetheNAP with theIMO MemberStates.

76
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The 2050

Net-Zero 

Announcement

In 2015, the ParisAgreement,an internationaltreatymandatingefforts to reduce

GHG emissionsand adapt to climate change,was adopted. It aimed to elicit

commitmentsfrom all participatingstatesto establishLong-Term Low Emission

DevelopmentStrategies(LT-LEDS) by 2020from the perspectiveof a long-term

vision for climate changeresponsepolicies. Accordingly, the governmentjoined

theglobalefforts in mitigatingandadaptingto climatechange. TheLT-LEDS was

establishedfor nationwide implementation, and finally, the 2050 Net-Zero

Announcementwasmadein October2020.

The Governmenthas identified the climate crisis as a crucial challengefor the

survival andprosperityof humanity. Following the 2050Net-Zero announcement,

the ROK has fully committedto achievingNet-Zero. As a part of its follow-up

actions,theCarbonNeutralityAct wasenactedin September2021. This legislative

framework is gearedtoward achieving Net-Zero, thus making Korea the 14th

countryglobally to commit to this vision by 2050. TheacthasallowedtheROK to

establishan integratedsystemthat is legally grounded,encompassingvarious

actionssuchasthereductionof greenhousegasemissions,adaptationto theclimate

crisis, and transition to net-zero society. It also aims to minimize unintended

consequences,includingjob loss,damageto the local economy,andimpacton the

underprivileged. Additionally, the government is promoting green growth to

harmonizeeconomicdevelopmentandenvironmentalconservation.

01. The New Wave of Net-Zero in the Republic of Korea

<Figure 1-1> Greenhouse Gas Emissions Reduction Target in the ROK
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The2030

ReductionTarget

According to the Paris Agreement,all partiesmust establishthe national GHG

reductiontargetperiodically. Most of thepartiessubmittedtheIntendedNationally

DeterminedContribution(INDC) in 2015asper the Lima decision. Whenparties

ratified the Paris Agreementin 2016, the INDC was convertedto Nationally

Determined Contributions (NDC), which was required to be updated or re-

submittedby 2020in accordancewith therespectiveAgreement.

The ROK submittedthe INDC in 2015andsharedits 2030GHG targetwith the

internationalcommunity. Therevised2030Roadmapwasreleasedin July 2018to

expeditethe delivery of the national GHG reduction target. The NDC, which

initially aimed to reduceGHG emissionsby 37% from the Business-As-Usual

(BAU) levelsby 2030, wasrevisedto a reductionof 24.4% comparedto the2017

levels in December2020. In August 2021, the Framework Act on Carbon

Neutrality was enacted,defining the minimum NDC targetfor 2030asat leasta

35% reductionfrom the2018levels. Consequently,in October2021, theNDC was

updatedonceagain,settinga targetof reducingemissionsby 40% from the 2018

levels,whichamountsto 727.6 MtCO2eq.

Basicplansarebeingdevelopedfor eachsectorto setmid- to long-termgoalsand

strategies,aiming to reachthesetargetsthrough specific systemsand measures.

Concurrently,various policies are underwayto increasethe shareof new and

renewableenergy and promote an energy transition through the Renewable

Portfolio Standard(RPS). For the industrysector,theEnergyEfficiency Resource

Standard(EERS) is being introduced,while policies to improve transportand

logisticssystemsarebeingpromotedto supportthetransportationsector.
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<Table1-1> Progress of 2030 Reduction Target Updates

Category

Scope of 

Analysis

Basic Roadmap to 

Achieve the National 

GHG Reduction Target 
for 2030 (Dec2016)

31 sub-sectors

in eight sectors
8 sectors

Revised Basic Roadmap

to Achieve the National 

GHG Reduction Target 
for 2030 (Jul 2018)

Updated National GHG 

Reduction Target for 
2030 (NDC) (Dec 2020)

Revised GHG

Reduction Target for
2030 (Oct 2021)

Reduction

Target
37% Źfrom 2030 BAU levels 

(domestic 25.7%, overseas 11.3%)

37% Źfrom 2030 BAU levels 

(domestic 32.5%, overseas 4.5%)

24.4% Ź from 2017 levels 

(709.1 MtCO2eq) by 2030

40% Źfrom 2018 levels

(727.6 MtCO2eq) by 2030

Mitigation

Pathway

Amount of emissions to 

be reduced in 2030

Amount of emissions to be reduced every three years from 

2013 to 2030

Amount of emissions to 

be reduced in 2030
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Establishment of 

the Korean Green 

Taxology
(K-Taxonomy)

To overcomethe climate crisis wisely and achievethe SustainableDevelopment

Goals (SDGs), the direction of technologicaland economicdevelopmentmust

align with that of the SDGs. In this way, we canachievethreeobjectivesat once:

developnewgrowthengines,createdecentjobs,andachievetheSDGs.

Meanwhile, following the sweepingimpact of the COVID-19 pandemic,major

countrieshaveintroducedGreenNew Deal policiesfor a greenrecovery. To that

end, large amountsof funding or subsidiesareanticipatedto be concentratedon

greeneconomicactivities. In this process,to preventunintendeddamagefrom false,

misleading,or untrueinformationrelatedto greeneconomicactivities- collectively

referred to as greenwashing- relevant standardsshould be establishedas

preventivemeasuresagainstsuchmisinformationor claims.

Againstthis backdrop,KoreanGreenTaxology(K-Taxonomy)wasdeveloped. Its

purposeis to supportandfacilitate theallocationof greenfundsrightfully to green

projectsor technologiesby clearlydefiningprinciplesandstandardson what truly

greeneconomicactivitiesare.

K-Taxonomyservesasa guidelinefor greeneconomicactivities. It canbeusedin

greenfinanceto supportandpromoteenvironmentallyresponsibleinvestments. K-

Taxonomycanbeappliedto projectssubjectto greenbondinvestmentsalongwith

theñKoreanGreenBondGuidelinesòpublishedby the Ministry of Environment

and the FinancialServicesCommissionin December2020. Financialinstitutions

issuing green bonds use K-Taxonomy to select projects involving true green

economicactivities, therebyincreasingtrust amonginvestors. K-Taxonomywill

continue to be improved and updated after considering international trends,

national policies, opinions of stakeholders,social consensus,and technological

development.

K-Taxonomy categorizesmajor green economicactivities into two: the green

categoryand the transition category. The greencategoryrefers to activities of

significantcontributionsto GHG emissionsreduction,andthe transitioncategory

refersto economicactivitiesaimedat achievingNet-Zero for a transitionalperiod

temporarily.
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Activities in the greencategory,which are especiallyfocusedon reducingGHG

emissions,includebuilding ZEVs poweredby electricity,solarpower,or hydrogen,

constructing and operating equipment to charge or maintain these vessels,

introducing zero-emission passengerships and ferries, and operating facilities

required for maintenance. They also involve introducing or retrofitting ZEVs

poweredby electricity,solarpower,or hydrogenfor the transportof passengersor

cargo,alongwith buildingandoperatingassociatedmaintenancefacilities.

Activities in the transitioncategory,which are recognizedtemporarilyuntil 2030

andaimedat reducingGHG emissions,includebuilding, introducingor retrofitting

greenshipsand constructingand operatingmaintenancefacilities for thesegreen

ships. Greenship-relatedactivitiesareclassifiedaspartof thetemporarytransition

category,ratherthanthe greencategory,becausea greenship certificationcanbe

obtainedevenwhenlow-carbonfuels,suchasLNG andLPG, areused. Therefore,

following the transition period, discussionswill take place on applying stricter

criteriafor greenshipcertification,shifting from low-carbonfuelsto zero-emission

fuels. This will enablethe reclassificationof greenship-relatedactivitiesfrom the

transitioncategoryto thegreencategory.

< Figure1-2 > Composition and Principles of the Korean Green Taxonomy (K-Taxonomy)
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K-TaxonomyandShip Finance

The government released the ñKoreanGreen

Taxonomy(K-Taxonomy)Guidelinesòin December

2021. Theseguidelinesare considereda stepping

stonetoward the goal of net-zerosocietyandserve

asthebasisfor theactiveutilization 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 shippingsector,greenship constructionand

green shipping have been recognized as green

economicactivitiesuntil 2030, andareclassifiedas

the transition category in the K-Taxonomy.

According to the ñGreenShip Act,òdomestic

financial institutions can provide ship finance as

greenfinancefor ships that havereceiveda Green

ShipCertificationof ratingthreeor higher.

Category Description

GreenCategory

(64activities)

Green economic activities essential for Net-Zero and environmental improvement

- hydrogen-based direct reduced iron, non-carbonate materials, solar power, electric / hydrogen vehicles, 

Carbon Capture,  Utilization,  Storage technology (CCUS), etc.

Transition

Category

(5 activities)

Economic activities temporarily included in the K-Taxonomy in the transition to Net-Zero

- energy production based on LNG and mixed gas, blue hydrogen production, sustainable shipbuilding 

(construction of green ships),sustainableshipping,etc.

TheñGreenShipCertificationSchemeòis a national

certification systemaccordingto Article 6 of the

GreenShipAct. This scheme,implementedin 2021,

servesas a basis for various government-funded

projects that encouragedomestic private shipping

companiesto adoptgreenships. The schemeis also

usedfor greenfinanceby policy financeinstitutions

basedon the K-Taxonomy. In the future, it will

serveasa foundationfor promotingthe adoptionof

greenshipsin Koreain line with stricterregulations

andpoliciesrelatedto Net-Zero.

The governmentis working to ensurethe seamless

implementationof GreenShipCertificationsandthe

supply of certified green ships. Theseefforts are

madeto lay the groundworkfor building ZEVs and

promotinggreenshippingafter2030.

Detailed Information

< Table1-2 > Classificationof the Korean Green Taxonomy (K-Taxonomy)
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02. Strategy for Implementing Nationally Determined Contribution
by the Ministry of Oceans and Fisheries

HHI

Net-Zero Policy

by MOF
MOF, which overseesthe marine,fisheries,shipping,and port industriesof the

ROK, strivesto reduceGHG emissionsin line with the global trend of Net-zero

andthedirectionof nationalpoliciesin Korea.

To support and facilitate the implementationof the 2050 Net-Zero Scenarios

announcedin October2021, MOF establishedtheñ2050 Net-Zero Roadmapfor

theMarineandFisheriesSector,òwhich presentsthedirectionof net-zeropolicy in

themarineandfisheriessectorin Korea.

MOF hassetthe2050emissionstargetasñnegativeòemissions,goingbeyondNet-

Zero,andhasestablisheddetailedplanssuchaspolicy directionsandmeasuresto

achievethis target. Specifically,theseplansincludereducingCO2 emissionsfrom

businessactivitiesin themarineandfisheriessectorssuchasshippingandfisheries

activities,theuseof alternativeoceanenergysourcessuchaswaveandtidal energy

insteadof fossil fuels,andthe expansionof the arealcoverageof carbonsinksby

utilizing bluecarbonsuchastidal flatsandseagrassmeadows.
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2050Net-Zero Roadmapfor the Marine and FisheriesSector

Following the 2050 Net-Zero announcementby the Korean government,MOF

announcedtheñ2050Net-Zero Roadmapfor the Marine andFisheriesSectoròin

December2021aspart of a government-wide effort. As of 2018, GHG emissions

from the marine, fisheries, shipping, and port sectors were 4.061 MtCO2eq,

accountingfor 0.56% of thetotalemissionsin Korea.

Consideringthat oceanplays a significant role in mitigating climate changeby

absorbing20% to 30% of anthropogenicGHG emissions,anddueto the growing

emphasison the importanceof theoceansôroles,MOF presenteda comprehensive

roadmapwith targetsfor CO2 emissionsfor therelevantsectors.

In particular,MOF announcedthe 2050NegativeEmissions,which goesbeyond

the 2050 Net-Zero, by reducing CO2 emissionsfrom the shipping, ports, and

fisheriessectors. Theseeffortsalsoincludeusingcarbonsinkssuchasbluecarbon

andshiftingto oceanenergyasanalternativeto fossil fuels.

Specifically, the 2050 GHG emissionstarget for the marine,fisheries,shipping,

and port sectorsmanagedunderMOF is -3.237 MtCO2eq, a very ambitiousand

forward-looking target equivalentto cutting 7.298 MtCO2eq comparedto 4.061

MtCO2eqin 2018.

Thereductiontargetandpolicy measuresfor eachsectoraredescribedasfollows.

₉Fisheries Second,the targetemissionsfor the fisheriessectorand fishing villages by 2050

are115,000tCO2eq, equivalentto a 96% reductioncomparedto the2018levelsof

3.042MtCO2eq. To achievesucha drasticcuttingof emissions,MOF will pushfor

enginereplacementandshipbuildingto replaceold fishing boats,developmentand

supply of eco-friendly fishing boats, such as electric or hybrid boats, and

facilitation of energy-efficient equipmentsupply for the aquacultureand fish

processingindustries. Accordingly, the ROK governmentis promotingprojectsto

replaceold coastalfishing boats and old engineswith high-efficiency ones to

improve energy efficiency and reduceGHG emissions. In 2020 and 2021, 32

fishing boatswere replaced,and by 2030, 732 boatsare expectedto be built as

replacements,andold enginesin 4,500boatswill bereplaced.

In addition,MOF will makeutmostefforts acrossall areasof the fisheriessector,

suchas the installationof small hydropowerplantsand photovoltaicfacilities in

fish farms to establishthe foundationfor the utilization of renewableenergyin

fisheriesandfishingvillage infrastructure,andsupportthetransitionto eco-friendly

coolantsfor chillersandfreezersfor fisheriesproducts.

Third, throughexpandedutilization of oceanenergy,power generationby fossil

fuel power can be replaced,which will contribute to the reduction of GHG

emissions by 2.297 MtCO2eq by 2050. To this end, we will make active

investmentsin technologydevelopment,suchasexpandingtidal powergeneration

and commercialapplicationof tidal and wave power generation. In particular,a

feasibility studywill start for the expansionof the SihwaLake Tidal PowerPlant,

which is expectedto supplyrenewableelectricity for 500,000 peopleannually. In

addition, MOF will contribute to the transition to the hydrogen economy by

establishingan ocean-basedgreenhydrogenproductionsystemlinked with ocean

energyandmarinebiology.

ₐMarine 

Energy

₈Domestic 

Shipping

First, the target emissionsfor the domesticshipping sectorby 2050 is 307,000

tCO2eq, equivalent to a 70% reduction comparedto the 2018 levels of 1.019

MtCO2eq. Basedon theñNationalPlanfor theDevelopmentandPopularizationof

the GreenShip,òMOF plansto acceleratethe paceof technologicaldevelopment,

ranging from low-carbonships,suchas LNG and dual fuels, to ZEVs, suchas

hydrogenand ammonia. MOF also strives to facilitate a seamlesstransition to

greenshipsin stagesfor theprivateandold governmentvessels.

In addition,MOF will continuouslystrivefor thetimely, commercialapplicationof

theZEV technologies,suchastheconstructionof testbedsfor safetytestingof new

green ship technologies and supporting the international standardizationof

technologiesdevelopedin Korea.
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ₒPort Fifth, the port sectorwill also undergoa transitionto zero-emissionports. Ports

serveasa hubof domesticandinternationallogistics,andthus,achievingNet-Zero

in ports hassignificant implications. We plan to achievecarbon-neutralports by

2050by convertingenginesof cargohandlingequipment,suchasyardtractorsand

transfer cranes, to low-emission engines, expanding the supply of Diesel

ParticulateFilters (DPFs),improving the energyefficiency of port facilities, and

utilizing renewableenergy. Hydrogen ports will be constructedto lead the

transition to the hydrogeneconomy. A hydrogenport refers to a port with a

hydrogenenergyecosystemencompassingproduction,import, storage,transport,

andutilization of hydrogen. A total of 14 hydrogenportsareto be constructedby

2040, and13 MtCO2eq of hydrogenwill be providedthroughthe portsannually,

thereby taking the lead in achieving a successfultransition to the hydrogen

economy.

ₓCarbon Sink, 

and CCS

CarbonCaptureandStorage(CCS)is a crucialtool anda projectthattheministries

jointly undertakingto store60 MtCO2eqof CO2 underthenationalscenarios. MOF

will fulfill its role to achievesuccessfulcommercializationof CCSin Korea,such

asthe selectionof optimal sitesfor sub-seabedstorageandsequestrationof CO2,

implementationof safe storagetechnology in the ocean,and minimization of

environmentalimpact. To promoteCCS projectsoverseas,MOF will promptly

adoptrelevantprocedures,suchas the ratification of amendmentsto the London

Protocol,which allow for cross-bordertransportationof CO2. We plan to actively

explore various possibilities of ocean-basedGHG reduction measures,such as

increasingtherecyclingof marinewasteandutilizing wasteasanenergysource.

ₑBlue Carbon Fourth,thebluecarbonsectoralsoplansto absorb1.362MtCO2eqof CO2 by 2050.

Blue carbonrefers to a carbonsink capturedby coastaland marineecosystems.

Typical examplesinclude tidal flats, salt marshvegetation,andseagrasses. MOF

plansto restore30 km2 of tidal flats by 2050 by using abandonedsalt and fish

farms,andexpandingseagrassmeadows.
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01. International Shipping

HMM

The Paradigm 

Shift Toward 

Zero-emission 

Shipping

The InternationalMaritime Organization(IMO) adoptedthe ñIMOInitial GHG

Strategyòin 2018. This strategypresenteda vision to phaseout GHG emissionsin

this century,andannounceda long-termgoalof reducingGHG emissionsby 50%

comparedto the 2008levelsby 2050. However,theñIPCCSpecialReporton the

impacts of global warming of 1.5 òin 2018 provided scientific evidence,

revealingthat global warmingmaybe limited to an increasein the global average

temperatureto 1.5±C abovepre-industrial levelsonly whenthe targetof Net-Zero

is reached by 2050 across all industrial sectors. Following the report, the

internationalshippingindustryis alsofacing the demandto setthe 2050Net-Zero

goal. Against this backdrop,the IMO Initial GHG Strategywill also be revised,

raisingthe2050targetto achieveNet-Zero.

Until now, theIMO's generalapproachto regulatingtheenergyefficiencyof ships

has limitations in reducing GHG emissions above a certain level. IMO is

discussingthe introductionof market-basedmeasuressuchasa carbontax andan

EmissionTradingScheme(ETS)to achieveNet-Zerotransitionin theinternational

shippingindustry. If market-basedmeasuresare implemented,shipspoweredby

fossil fuels will lose their competitivenessin the market even if there are no

forcefulactionssuchassuspension.

To align with morestringentregulationson GHG emissions,the global shipping

andshipbuildingmarketsareexpectedto undergoa rapidchangefrom theexisting

diesel-fueledshipsto greenships. The most significant changein recentyearsis

that industries, rather than IMO or governments,have been demandingthe

decarbonizationof theshippingsector. Not only theshippingindustrybut alsothe

financial sector and global corporationscall for zero-emission shipping; thus,

transitioningto Zero-EmissionVessels(ZEVs) is imperativefor the operationof

shippingbusinessesin thefuture.
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DecarbonizationStrategy for International Shipping

Establishing

Zero-emission

ShippingPolicyof

theROK

The governmentenactedthe Act on the Promotion of the Developmentand

Distributionof Environment-FriendlyShips(alsoknownasTheGreenShipAct) in

January2020. This act includesactive responsesto the upwardrevisionsof the

2050 GHG emissions reduction target as well as tightened regulations.

Subsequently,asa follow-upmeasure,theñ2030GreenShip-K (TheKoreanGreen

Ship) PromotionStrategyòwas establishedin Decemberof the sameyear. This

strategy serves as a mid-to-long-term plan for green ship developmentand

distribution,aligningwith theGreenNew DealandNet-Zeropolicies.

However,since2020, therehasbeena global demandfor raisingtheIMOôstarget

of GHG emissionsreductionby 2050to the level equivalentto Net-Zero. As IMO

will decideon raising the 2050 targetin July 2023, MOF concludedthat a more

specificandupgradedgovernmentalplan is needed. This planneedsto encompass

more diverseaspectsthan the existing GreenShip-K PromotionStrategy,which

focusedon technologydevelopmentand popularization. Thus, in February2023,

MOF announcedtheñStrategyfor Decarbonizationof InternationalShipping.ò

In this newstrategy,thecommitmentof theROK governmentto achieveNet-Zero

by 2050nationwidewill alsobeappliedin theinternationalshippingsectorto take

thepioneeringstepin thedecarbonizationmovementin internationalshippingasa

MemberStatewith bestpracticesin climatechangeresponses. MOF presentedthe

targetofῇNet-Zeroby 2050in InternationalShipping,ῈbeforetheIMOôsdecision.

The strategyfor implementingthe updatedtargetwasestablished,striding toward

sustainableshipping. In addition, the strategypresentsthe national vision and

policy direction to enhancethe export baseand the global competitivenessof

relatedindustriesthroughthegreentransitionof theshippingindustry.

With the goal of becomingthe leadingcountryin thegreentransitionof shipping,

we expectthe effects of virtuous cycles,enablingsynergisticgrowth in Korean

shipping and shipbuilding industries with the implementation of the green

transitionof the nationalflag carriers. Thus,we aim to utilize the greentransition

of shippingasa newenginefor driving thegrowthof thenationaleconomyin the

eraof Net-Zeroby increasingtheshareof Koreanshippingcompaniesin theglobal

sustainableshippingmarketand creatingpositive economiceffectsby enhancing

the productivity of downstream/ upstreamindustrysuchasshipbuilding/ marine

equipment.

2726

Detailed Information

Decarbonization Strategy for International Shipping

Vision

Goals

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

Carbon reduction in international shipping :
by 60%)3141*!‘!80%)3151*!‘!100%(2050)

4 Major Strategies 12 Action Items

Conversion to
eco- friendly fleets and
regulatory response

1. Reorganization of eco- friendly fleet structure for national flag carriers

2. Support for ship modification and facility improvement

3. Reduction and management of carbon emissions from operating ships

1. Tax and financial support for eco- friendly ship operators
2. Preparation of plans to support small and medium - sized shipping 
dpnqbojftΈ!fdp- friendly conversion

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

1. Eco- friendly ship technology development and commercialization

2. Commercialization of future fuel and construction of supply chain 

infrastructure

3. Deregulation led by the private sector to preoccupy the market

1. Promotion of the global green shipping project

2. Establishment of Korea- led international environmental governance

3. Formation of industry - academia- research- government 

international shipping decarbonization council

Improving
investment conditions for
the shipping industry

Expansion of
eco- friendly technology
and fuel infrastructure

Establishment of 
zero- emission shipping
routes and international

cooperation
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₈Green Fleet 

Transition

As the first strategyof the plan, Korean shipping companieswill respondto

internationalregulationsby convertingships they own into vesselspoweredby

greenfuel (low- andzero-emissionfuels) andsecurefuture competitivenessin the

shippingindustryin preparationfor thenet-zeroeraby 2050. For 867ocean-going

vesselswith a 5,000 grosstonnageand above,which are subjectto international

regulationssuch as those of IMO, MOF supportsthe transition to green fuel-

poweredvesselswhenreplacingold ships.

In addition,with the goal of replacing100% dilapidatedocean-going vesselswith

greenshipsby 2050, a mid-to-long-termgreentransitionroadmapfor ocean-going

fleets has been implemented. In the case of building new vessels,by 2030,

conversionto dual-fuel vesselsthat canutilize greenfuelssuchase-methanoland

LNG will be achieved. Dependingon the progressin technologydevelopment

relatedto ZEVs,MOF plansto introducetheammoniaor hydrogen-fueledvessels.

Moreover,to respondto the CO2 emissionsregulationsfor shipsin service,MOF

will monitor the implementationstatus and strengthenmanagementthrough

periodicconsultingandtrainingfor shippingcompanies.

ₐEstablishment

of 

Infrastructure 

for Green 

Ship 

Technology 

and Green 

Fuels

MOF promotesthedevelopmentof greenshippingtechnologiesandtheexpansion

of infrastructurefor futureship fuels to securea leadingpositionin thegreenship

market. Developmentof proprietary core technologiesfor low-carbon / zero-

emission shipping will be implementedthrough the ñInnovativeGreen Ship

TechnologyDevelopmentProjectòjointly undertakenby the Ministry of Trade,

Industry and Energy(MOTIE) and MOF. We plan to advanceand localize low-

carbon ship technologies like LNG and hybrid fuels, and develop source

technologyfor zero-emissionshipping,suchas ammoniapropulsionsystemsand

hydrogenfuel cells.

To build future ship fuel supply chainsand infrastructure,we are promotingthe

expansionandrenovationof port facilities in preparationfor theconversionof fuel

to next-generationfuels,suchase-methanol,ammonia,andhydrogen. We plan to

reflect theanalysisof futurefuel marketdemandin theNationalPortDevelopment

Planandbuild fuel supplyandstoragefacilities in line with theshort- andmid- to

long-termplans. Detaileddescriptionsrelatedto portscanbefoundin Chapter3 of

this report. In addition,we planto securefutureshipfuel productiontechnologyby

implementingthe integratedbiofuel technologydevelopmentproject (2023~2024,

preliminaryfeasibility study)andby reviewingandimplementingfloating offshore

infrastructure for zero-emission fuels. Furthermore,MOF will undertakethe

amendmentof relevantlaws, institutions,andsystemsin all stagesof theship fuel

lifecycle,encompassingproduction,storage,salesandsupplyof thefuels.

₉ Improving 

Investment 

Climate of 

Shipping 

Industry

In orderto mitigatetheimpactof costincreasescausedby introducinggreenships,

MOF will preparesystemssuchastax benefitsandgreenfinancingfor long-term

servicecontractshippers. In addition,we plan to developandpresenttheñPrivate

SectorShip InvestmentPromotionPlanòwithin the year. This includes issuing

greenbondsto facilitate financing for shipbuilding by shipping companiesand

introducingfintechtechnologyto shipfinance.

Despitethesesupportmeasuresin policiesandfinancing,small andmedium-sized

shipping companieswith limited investment capacity due to poor financial

conditionsmay still facechallenges. For thesecompanies,MOF plansto provide

supportfor greentransitionandbusinessstabilizationthroughfunds.

MOF plans to support green transition and businessstabilization of small and

medium-sized shipping companiesthrough funds scaledup to KRW 1 trillion.

Through Korea OceanBusinessCorporation,investmentof small and medium-

sizedshippingcompanieswill be increased,anda specialcredit guaranteewill be

provided. In addition,MOF will review the supportof greenship constructionfor

small- andmedium-sizedshippingcompaniesthroughpublicshipownerprojects.
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ₑEstablishment

of

Zero-emission

Shipping 

Routes and 

International 

Cooperation

MOF is promotingpoliciesof internationalcooperation,suchasestablishingzero-

emissionshipping routes, in an effort to take the lead in the global shipping

industryby spreadingtheKoreangreenshippingindustrymodel.

In October 2022, following the joint announcementof the ñGreenShipping

ChallengeòbetweenKoreaandtheUSat COP27 of theUnitedNationsFramework

Convention on Climate Change (UNFCCC), a pre-feasibility study for the

establishmentof a zero-emissiongreen shipping route betweenBusan and the

westernUnited Stateswas commencedin January2023. The partnershipwill

supportthepilot 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 establishesinternationalgovernancein which theROK leadsthe

discussionof responsesto the climate crisis. MOF plans to hold a ministerial

conferenceat theñKoreaMaritimeWeekòeventto be held in Juneto consolidate

internationalcooperationwith major countriesin the shipping sectoras well as

with developing countries while leading international discussionssuch as the

developmentof IMO-fundedprojects. Activities promotinggreenshippingwill be

discussedin more detail in ñ04. PromotingGreenShippingòon page58 of this

chapter.

HMM



Toward Green Shipping by 2050 /!SHIPPING

33

02. Domestic Shipping

ULSAN TAEHWA, a smart electric passenger vessel

Implementing

NDCs in 

Domestic 

Shipping

Emissionsfrom domesticshipping are calculatedas part of the national GHG

inventory and included in the Nationally Determined Contributions (NDCs);

therefore, the same emissions reduction system is implementedas in other

industrialsectorsnationwide.

The domesticshippingsectoris categorizedwithin the transportationsectoralong

with road,rail, andair. Thetransportationsector'sGHG emissionsin 2018were98

MtCO2eq. Of this, GHG emissionsfrom domesticshippingwere approximately

1.02 MtCO2eqin 2018, accountingfor roughly0.14% of thetotal emissionsof 727

MtCO2eq in the ROK and approximately1.04% of the total transport sector

emissions. While thesefigures do not constitutea substantialportion, MOF is

committedto achievingthecommonvalueandgoalof Net-Zeroin Korea.

GreenTransition

for Government 

Vessels

In accordancewith theñ2030GreenShip-K (The KoreanGreenShip) Promotion

Strategy(2021~2030),òestablishedto promotethedevelopmentandpopularization

of greenships,MOF announcedplansto converta total of 388 public shipsinto

green ships by 2030. This figure representsapproximately83% of the total

governmentvesselsasof 2020.

A total of 199governmentvesselsover25 yearsof agewill bereplacedwith green

ships,while 189 vesselslessthanten yearsof agewill be equippedwith a Diesel

ParticulateFilter (DPF)for renovation.
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Green Ship and 

Green Ship 

Equipment 

Certification 

Scheme

The governmentintroducedthe GreenShip Certification Schemein 2021. This

schemeis a nationalcertificationsystemto ensurethequality of newly developed

technologiesfor net-zero shipping, and support the widespreaduse of these

technologiesin preparationfor the expandedadoptionof greenshipsand green

shipequipment. Applicantsfor thecertificationschemeareevaluatedbasedon the

effectivenessof GHG andair pollutantreductionthroughthegreenshipandgreen

shipequipment,aswell asthecomplexityof the technologies. A five-graderating,

onascalefrom oneto five is givenasa resultof theevaluation.

A green ship as defined in the Green Ship Act

Å Ships equipped with marine pollution reduction technology or ship energy 

efficiency improvement technology

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

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

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

Å Hydrogen fuel cell-powered vessel

Standards applied in the Green Ship Certification Scheme

Å The application of green ship technology andthe use of green fuel (%)

Å Air pollutants (NOx, SOx, particulate matter) reduction(%)

Å Energy Efficiency Design Index (EEDI), etc.

Maritime 

DemonstrationTest 

Bed for New 

Green Ship 

Technologies

MOF andMOTIE areimplementingthe GreenShip-K PrototypeBuilding Project

so that new technologiescan go through a seriesof processes,from onshore/

offshoredemonstrationsto final commercialization. In this way, the technicaland

economicfeasibility of the greenship technologycanbe testedandverified, and

the technologiescanbefurtherdeployedandpopularizedinto ocean-goingvessels

of shippingcompaniesandshipbuildersin theprivatesector.

By 2025, technologiesthat have been tested through onshore performance

evaluationor thosethat have alreadybeencommercializedwill undergofurther

advancementsand updates. By 2027, a green ship prototype with new GHG

reductiontechnologieswill bebuilt andin operation,therebyaccumulatingrecords

of operationsfor theverificationof technicalfeasibility. Subsequently,by 2030, the

governmentsetthe sub-goal to providethe supportrequiredfor the global market

entryof thenewlydevelopedgreenshiptechnologies.

< Figure 2-1 > An example of a government vessel selected as a test bed in 2022
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<Figure 2-2>  Electric Car Ferries

Pilot Project on 

Establishmentof 

Decarbonized 

Shipping Route 

for Coastal 

Passenger Ships

To ensurethe safetyof coastalpassengershipsusedby the public and improve

passengerconvenience,MOF establisheda 5-year plan for modernizingcoastal

passengerships. The2nd phaseof theplanfor modernizingcoastalpassengerships

(2021~2025) was put together in 2020 to reflect domestic and international

requirementsfor Net-Zero. It includes eco-friendly vesselsoperation,such as

electricships,aimingto supporttheconstructionof tenvesselsor moreby 2025.

For this plan, government-fundedresearchon ñtheDevelopmentof Electric Car

Ferriesand RemovableBattery PackSystemsòwill be conductedfrom 2020 to

2024. A decarbonizedshippingroutewith zeroGHG emissionswill beestablished

for pilot operations,runningfrom port to port,with thenewlydevelopedshipsfrom

thisresearchprogram.

To this end, Jeonnam province, in which many coastal passenger ships are in 

operation due to many islands in the region, is designated as a regulation-free 

special zone for eco-friendly domestic vessels. Moreover, a test bed will be 

established for testing and verifying the green coastal passenger ships, and records 

of real maritime operations will be obtained. 

The pilot routes will be gradually expanded, starting from short-sea routes 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 the types 

of ships, such as car ferries and fast-sailing ships, as well as energy sources, such 

as electricity and hydrogen.

4136
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Development of 

Next-generation 

Green Ship 

Technology

The following researchand developmentprojects are underwayto support the

phasedtransitionfor thedevelopmentof greenshippingtechnologies,aswell asthe

establishmentof a supplychain and the relatedinfrastructurefor next-generation

fuels.

Panasia CCS Research Facilities

₈Technology 

Advancement

for Propulsion 

Systems  
(LNG / electric 

/ hybrid)

In theadvancementof technologicaldevelopmentfor zero-emissionsshippingwith

ultra-largeocean-goingvessels,transitiontechnologiessuchasLNG, electricships,

andhybridshipsor technologiesfor reducingGHG emissionsfor smallto medium-

sizedvesselsarebeingactivelydeveloped.

LNG

Comparedto fossil fuels,Liquified NaturalGas(LNG) is recognizedasa shipfuel

with lower CO2 emissions,fully complying with the requirementsfor regulatory

control of air pollutants. To that end, therehasbeena significant increasein the

demandfor LNG-fueled ships,requiring the commercializationof core partsand

componentsthat can meet the quality and level of LNG vessel construction

technologiesin Korea. In considerationof suchneeds,the governmenthassetthe

following keydirectionsfor technologydevelopmentin theLNG-fueledshipsector:

the advancementof core ship equipmenttechnology,the developmentof smart

marine engine technology,and after-treatmenttechnology to addressfuel slip

issues.

03. Research & Development(R&D)
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Electric / Hybrid

In the caseof electric ships,domesticshipbuildersreceiveordersand construct

vesselsdomestically. Therefore,thekey directionsfor technologydevelopmentare

asfollows: the commercializationof electric/ hybrid shipsfor domesticshipping,

technologicaladvancementrelatedto majorshipequipmentfor electricvessels,and

large-scalehybrid propulsiontechnologyfor ocean-going vessels. In addition,the

researchaims to constructand demonstrateICT-convergentelectric smartships.

For hybrid domesticvessels,technologiesfor powersourcesandinverterswill be

further advancedby 2025. For ocean-going vessels,large-capacity propulsion

technologywill be developed,such as large-capacityelectric poddedpropulsor

technologyandshaftgenerator/ motorpackagetechnology,by 2026. By 2029, the

researchaimsto develophigh-powersolid-statetransformerstechnology.

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

Domestic and Ocean-going Vessels

Category Domestic Vessels Ocean-going Vessels

Target Vessels

Tugboats,etc.
Hospital ships 

(passenger ships), etc.
174k LNG Carrier 

Engine
LNG/

Battery (fuel cell)

LNG

(+fuel cell)

Dual-fuel (LNG-ammonia)+fuel 

cell Hybrid 

MCR 3.0 MW 5.0 MW 13 MW 

Length / 

Breadth

Gross Tonnage

(capacity)

28.0 m / 10.0 m 

180 GT 

37.0 m / 12.0 m 

350 GT 

290.0 m / 47.0 m 

174,000 m3

Required 

Technologies

ÅLNG methanesliptechnology

ÅDemonstration of hybrid 

technology (fuel cell + 

battery)

ÅDemonstration of motor

andconvertertechnologies

ÅDemonstrationof propulsion

motorcontroltechnologies

ÅDemonstrationof electric /

rim-drivenmotortechnologies

ÅDemonstration of

monitoring/ control,etc.

ÅDemonstration of hybrid

technology(fuel cell + LNG)

ÅHigh voltage distribution

systemtechnology

ÅPropulsioncontrol

ÅParalleldeploymentof fuel cells

Å50m3 LH2 storagetank

Å2 stroke (or 4-stroke) LNG-

ammoniadualfuel cycle

ÅFuel cells as substitute of

generators, a conceptof high

voltageswitchboard

ÅGeneral arrangement design

with a hull form specialized

for ammoniastoragefacilities

andpropulsionmotor

ÅApproval in Principle (AiP)

awardedatthebasicdesignlevel

ÅAiP awarded for conceptual

designdrawings

₉Technology 

Development 

for Dual-fuel 

Marine 

Engines

Until thecommercializationof ZEVs is completed,a transitionalstepis requiredto

reduceGHG emissionswithin theshippingsector.

To this end, technology developmentis underway utilizing dual-fuel marine

engines. Dual fuel refersto thecombineduseof conventionalfuelssuchasMarine

Gas Oil (MGO) or LNG with zero-emissionfuels such as hydrogen,ammonia,

biofuel, or electricity. The higher the ratio of zero-emissionfuels in the mix, the

greaterthepotentialfor reducingGHG emissions. Thegovernment-led projectson

dual-fuel technology developmentare divided into four categoriesfor phased

implementation:

Å Technology developmentfor the commercializationof dual-fuel ships in

domesticshipping

Å Technologydevelopmentrelatedto dual-fuel engines,fuel supplysystems,and

fuel storagefacilities

Å Technologydevelopmentrelatedto theevaluationsystemfor quality andsafety

of thedualfuel andbunkeringtechnologies

Å Evaluationsystemfor thequalityandsafetyof dualfuel

Category Domestic Vessels Ocean-going vessels

Target Vessels

Liquid cargocarriers, etc. Aframax Tanker

Engine Dual-fuel engine with ammonia
Marine engine with fuel oil blending (low 

sulphurfuel oil-CO2 capture)

MCR 8.2 MW 10.4 MW

Length / Breadth 137.0 m / 22.4 m 243.0 m / 43.8 m 

Gross Tonnage 12,300 GT -

Required 

Technologies
ÅUtilization of re-liquefied NH3 andcorrosion

resistance

Å2 strokeHFO-biodieseldualfuel cycle

Å4 strokeHFO-biodieseldualfuel generator

ÅCombustionand exhaustgas aftertreatment

technology

ÅAiP awardedat thebasicdesignlevel

ÅAiP awardedfor conceptualdesigndrawings

<Table 2-2>  Examples of Ship Types and the Required Technologies for Green Transitions of Domestic 

and Ocean-going Vessels

4140
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ₐTechnology 

Development 

for Zero 

Emission 

Vessels 
(hydrogen, 

ammonia, etc.)

The developmentanddemonstrationof greenshipsusinghydrogenandammonia

asfuelsarelong-termresearchgoalsfor thesetechnologies. In addition,researchis

underwayto securetherelevanttechnologies.

Hydrogen

To developdomesticvesselspoweredby hydrogenfuel cell-powered,technology

developmentis plannedin the areasof cryogenicliquefied hydrogenfuel storage

and supply systems,as well as large-capacity fuel cell hybrid technology. The

researchwill beconductedon safetytechnologyfor fuel storageandsupplysystem

for domestic vesselsby 2026. For ocean-going vessels,fuel cell-ESS hybrid

propulsiontechnologyandtestingandevaluationmethodsfor liquefied hydrogen

bunkering equipment will be developed by 2029. By 2030, technology

developmentfor hydrogenfuel tank safetyevaluation/ maintenanceandliquified

hydrogenbunkeringwill becompleted.

Ammonia

In the caseof ammoniafuel, the researchon ammoniafuel cell-basedpropulsion

technologywill becarriedoutby 2025, andammoniaenginesby 2026.

Domestic Vessels Ocean-going Vessels

Category Hydrogen Ammonia Ammonia

Target vessels

Government vessels

(car ferries),etc.
Feeder container ship,etc. 24,000 TEU Container Carrier

Engine Batteryor fuel cell Ammonia engine Ammonia engine

MCR ~1.0 MW 8.4 MW 60 MW

Length / 

Breadth
- 150.0 m / 22.0 m 399.9 m / 61.5 m

Gross tonnage ~200 GT 9,800 GT 24,000 TEU

Required 

technologies

Demonstrationof the following:

Å1MW fuel cell (F/C)module

Å1m3 LH2 storagetank

Å1MW F/Cmodule

Å500kW propulsionmotor

ÅStandardhull form, propulsion

system, etc.

Demonstrationof thefollowing :

ÅAmmonia (single-fuel) engine

technology

ÅFuel Gas Supply System

(FGSS) technology

ÅAmmoniaaftertreatmenttechnology

ÅAmmonia / hydrogen

reformingtechnology,etc.

Å2 strokeammoniacycle

Å4 strokeammoniagenerator

Åammoniacombustionandexhaust

gasaftertreatmenttechnology,

- Generalarrangementdesignin

considerationof ammoniastorage

facilities

ÅAiP awardedfor conceptual

designdrawings

<Table 2-3> Examples of Target Ship Types and the Required Technologies for Green Transitions of 

Domestic and Ocean-going Vessels

ₑTechnology 

Advancement

for Energy 

Efficiency 

Improvement

and 

Development 

of Core Ship 

Equipment

Evenafter the developmentandcommercializationof ZEVs, regulationsaimedat

improving ship energyefficiency will be further tightenedwith raisedtargets. To

that end, it is crucial to continue developing and implementing high-energy

efficiencytechnologiesin ships.

EnergyEfficiency Improvement(Hull)

To reducethe frictional resistanceof ships,technologydevelopmentwill focuson

frictional resistancereduction technology and marine biofouling management

systemswith IoT by 2025. The developmentof biomimetic technologyfor the

reductionof frictional resistanceis aimedat completionby 2030. ₆ For optimal

structuralshipdesign,thedevelopmentof anoptimalhull form for greenshipswill

becarriedout by 2028, anda rangeof appendagesfor energy-efficient shipdesign

will be implementedby 2030. ₇ To optimize operationalefficiency, technology

developmenton big data and AI-applied performanceanalysis,shipping route

navigation,and monitoring systemswill be completedby 2030. ₈ To designa

high-efficiency propulsion system, an ultra-light, high-efficiency composite

propellerwill bedevelopedby 2025aswell asa high-efficiency,ultra-light, fully-

automatedrudderby 2028.₉ For newmaterialsandweight reduction,technology

developmentwill be undertakenby 2026in the following areas: weight reduction

of structures,alternativecompositematerialsfor ship outfitting components,and

lightweightmetalsandwichpanels.

Facilitiesfor AlternativeEnergySources

ₐFor energyharvesting,a wasteheatrecoverysystemis plannedto bedeveloped

by 2025. Energy-savingtechnologyfor reefercontainerswill bedevelopedby 2029,

anda powergenerationsystemthatutilizesunusedwasteheatonboardwill bebuilt

by 2030. ₑ As for CO2 capturetechnology,the CarbonCaptureUtilization and

Storage(CCUS)system,technologiessuchaswet flue gas/ membrane-basedCO2

capture,onboardCCUS, CO2 power generationsystems,and replacementswith

newindustrialmaterialsarethekey areasfor development.

Energy Efficiency Improvement (Hull) Facilities for Alternative Energy Sources

₈Reduction of frictional resistance ₓEnergy harvesting equipment

₉Hull form design optimization (Design of optimum shape)ə CO2 capture and power generation equipment

ₐOptimization of operational conditions

ₑDesign of high-efficiency propulsion system

ₒNew / composite materials

<Table 2-4> Methods of Energy Efficiency Improvement and Types of Major Equipment
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ₒTechnology 

Development 

for

Construction 

of Eco-

friendly 

Vessels in the 

Private Sector

The Republic of Korea is a global powerhousein the shipbuilding sector. To

maintain this status,a wide range of R&D projects are currently underwayto

developtechnologiesrelatedto greenships,consideringthe nationaland global

trendsof net-zeroshippingandshipbuilding.

Developmentof OnboardCarbonCaptureSystem

Korean shipbuilding and marine equipment companies possess advanced

technologiesfor onboard carbon capture systems. Feasibility studies will be

conductedto assessthe cost-effectivenessand safety of the ship-basedcarbon

capturesystemsthroughonboarddemonstrations.

<Figure 2-3> Onboard Carbon Capture System

4544

<Table 2-5> Roadmap for Implementing R&D Related to Eco-friendly Vessels

Category 2022 2023 2024 2025 2026 2027 2028 2029 2030

LNG Fuel 

Technology

Domestic 

vessel

Ocean-

going vessel

High-

capacity 

Hybrid 

Technology

Domestic 

vessel

Ocean-

going vessel

Zero 

Emission 

Vessel 

Bridge 

Technology

Ocean-

going vessel

Energy 

Efficient 

Technology 
(common 

application 

technology)

Domestic 

vessel /

Ocean-

going vessel

Hydrogen 

Fuel 

Technology

Domestic 

vessel

Ocean-

going vessel

Ammonia 

Fuel 

Technology

Domestic 

vessel

Ocean-

going vessel
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LiquefiedCO2 Carriers

Major Koreanshipbuildersare expectedto play an active role in the growth of

market-related Carbon Capture through Utilization and Storage (CCUS)

technology. This pointsto thepotentialfuturegrowthof liquefiedCO2 carriers. To

this end,Hyundai Glovis haspartneredwith Hyundai Heavy Industries(HHI) to

grant Approval in Principle (AiP) from registersfor the basicdesignof an ultra-

largeliquefiedCO2 carrier. To safelytransporta largeamountof liquefiedCO2, it

is requiredto maintainenvironmentalconditionsat a high pressureof 5.1 baranda

low temperatureof -56 . Thecarrier,havingbeenawardedtheAiP, is designedto

maximizeloadingcapacityandadvancethesystemthatcansafelypreservecargos

by maintainingtankpressureduringoperation.

KoreanOffshoreCO2 InjectionPlatform

HHI andtheKoreaShipbuilding& OffshoreEngineering(KSOE)havedeveloped

the ñKoreanOffshore CO2 Injection Platformòin partnershipwith the Korea

National Oil Corporation. And, DNV has awardedthe AiP for this developed

platform. This platform storesCO2 capturedfrom land, liquefies it under high

pressure,and transportsit via carriersor pipelines. That is, the capturedCO2 is

stored beneaththe ocean floor. This developedplatform is expectedto store

400,000 tCO2eq of CO2 annuallyundergroundin the EastSeagasfield of Korea

startingin 2025.

Wind-poweredAuxiliary PropulsionSystem

Rotor sails, a wind-powered auxiliary propulsion system for ships, are large

cylindersinstalledon the ship deck. The deviceuseswind to generatepropulsion,

reducingfuel consumptionby 6-8%, and therebylowering GHG emissions. HHI

wasgrantedanAiP from theKoreaRegisterfor the first time in Koreain 2022for

anindependentmodelof thewind-poweredpropulsionsystem.

Methanol-fueledShips

Methanol-fueled ships are drawing attention as post-LNG-fueled ships. Using

methanolas a ship fuel reducesair pollutantssuchas sulfur oxides by 80-90%

comparedto conventionalship fuels. The low emissionsof methanolcontributeto

reducedGHG emissions. Unlike LNG, which requireshigh pressureandcryogenic

conditions, methanol can be transportedand stored more easily under room

temperatureconditions and atmospheric pressure. Hyundai Mipo Dockyard

deliveredthe world's first two methanol-poweredtankersin 2016. Approximately

one-third of themorethan20 methanol-fueledshipscurrentlyin serviceworldwide

werebuilt in Korea. KSOE won ordersfor 19 methanol-fuelled containershipsin

2022. Unlike hydrogen/ ammonia-poweredships,which still facemanyobstacles

to commercialization,methanol-fueledshipscanbeoperatedwith currentlevelsof

technology and require relatively low initial infrastructureconstructioncosts.

Therefore,they are increasinglyattractingattentionduring this transitionalperiod

towardzero-emissionfuels.

<Figure 2-5> Wind-powered Auxiliary 

Propulsion System: Rotor sail
<Figure 2-6> Methanol-fueled Ships<Figure 2-4> Offshore Carbon Dioxide Injection Platform
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CO2 Carrier

HyundaiGlovis succeededin obtaininga AiP, which

is the first step in developing the world's largest

liquefied CO2 carrier. As a result, from the early

stagesof ship development,technical feasibility,

safety,stability, and an effective conceptualdesign

of shipswererecognizedofficially by institutions.

The technologiesof injecting CO2 emissionsfrom

fossil fuels undergroundor utilizing the captured

CO2 in oil fields are an important technology to

achieve Net-Zero. The liquefied CO2 carrier is

consideredan essential vessel for the seaborne

transportationof liquefiedCO2.

Hyundai Glovis aims to build the world's largest

liquefied CO2 carrier in the upcomingpipeline. The

vesselis 284 meter-long and42 meter-wide. 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

ContainmentSystem (CCS) and Cargo Handling

System(CHS)for thestablestorageof liquefiedCO2

and the implementationof the hull form designfor

maximumloadingcapacity.

Joint Project Group for Green Ship Lifecycle Innovation 
Technology Development

MOF andMOTIE launchedtheñJointProjectGroup

for Green Ship Lifecycle Innovation Technology

Developmentòat the Korea Marine Equipment

ResearchInstitute in Busan in 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 collect informationfrom different

areasof expertise.

In this way, the technologydevelopmentwithin the

project can be linked and shared in unity to

maximizetheeffectof thedevelopedtechnologies.

<Figure 2-9> Conceptual Diagram of CO2 Maritime Transport<Figure 2-8> Green Ship Life Cycle Innovation Technology Development Project

Detailed Information Detailed Information

4948

<Figure 2-7> Joint Project Group for Green Ship Lifecycle Innovation Technology Development
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04. Promoting Green Shipping

<Figure 2-10> ROK - U.S. Releasing a Joint Statement Announcing 

Collaboration on Green Shipping Corridor

Green Shipping Initiative

Green Shipping 

Corridor

The GreenShipping Corridor refers to the decarbonizationof a maritime route

connectingtwo or moreports. The multilateral frameworkfor the GreenShipping

Corridorwasofficially launchedthroughtheñClydebankDeclarationòat COP26 in

November2021.

In line with the ParisAgreement,the governmenthasseta targetto achieveNet-

Zero by 2050 acrossall sectors,including shipping. This is to limit the global

averagetemperaturerise to 1.5±C above pre-industrial levels due to global

warming. To advancetheintroductionof ZEVs on globalshippingroutesby 2030,

the governmentparticipated in the Green Shipping Challenge at COP27 in

November2022. It alsoformeda partnershipwith theU.S. to developtechnology

for theestablishmentof theGreenShippingCorridor,consideringtheageof 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 productionand

supplyof zero-emissionfuels,theestablishmentof infrastructuresuchasbunkering

facilities, andthe demonstrationanddeploymentof low or zero-emissionvessels.

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 zero-emissionshipping routes

betweenthe Port of Busanand major ports in the westernUnited Statesstarting

from 2023. Furthermore,collaborationsin the areaof productionand supply of

zero-emissionfuelswill beconductedwith othercountriestakingpart in theGreen

ShippingChallenge. To bespecific,thegovernmentbegana preliminaryfeasibility

studyfor the GreenShippingCorridor betweenthe Port of Busanandthe Port of

Tacomawith the U.S. The resultsof the joint studywill be reportedat COP28 in

December2023. Thegovernmentwill continueto investigateandexplorepotential

collaborationsrelated to the Green Shipping Corridor with other ports and

countries.


