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Tillaga til þingályktunar: Stefna Íslands í málefnum norðurslóða 

750. mál, þingsályktunartillaga utanríkisráðherra

Náttúruverndarsamtök Íslands fagna þessari þingsályktunartillögu um stefnu Íslands í 
málefnum Norðurslóða. Tillagan er mikilbót frá fyrri þingsályktun sem samþykkt var á 
Alþingi árið 2011.

Náttúruverndarsamtökin lýsa einkum ánægju sinni með 8. lið þingsállyktunartillögunnnar þar 
sem segir:

8. Að leggja áherslu á að draga úr notkun jarðefnaeldsneytis á norðurslóðum, þar 
á meðal hætta brennslu svartolíu í siglingum, að bæta aðgengi að endurnýjanlegum 
orkugjöfum og efla aðgerðir sem tryggja orkuskipti.

Til skamms tíma er bann við bruna og flutningi svartolíu á Norðurslóðum ein öflugasta og 
fljótvirkasta loftslagsaðgerðin sem hægt er að grípa til. Annars vegar vegna þess að sótagnir 
sem losna út í andrúmsloftið hafa mikinn hlýnunarmátt þar eð sótið dekkir ís og jökla og 
hraða þannig bráðnum. Hins bóginn eru loftslagasáhrif sóts tiltölulega skammvinn og því 
getur svartolíubann frestað breytingum vegna hlýnunar á Norðurslóðum um ein 20 ár. Það er 
því til mikils að vinna.

Beri slys að höndum er nær vonlaust að hreinsa svartolíu úr hafinu. Þá ber einnig að hafa í 
huga slæm áhrif sóts á heilsufar fólks.

Svartolíubann
Frá árinu 2011 hefur svartolía verið bönnuð sunnan 66. breiddargráðu samkvæmt ákvörðun 
Alþjóða-siglingamálastofnunarinnar. Mun tregar hefur gengið að fá slíkt bann samþykkt á 
Norðurslóðum. Meðal annars vegna skorts á samstöðu í Norðurskautsráðinu þar sem 
Íslendingar gegna nú formennsku. Fyrst og fremst eru það Rússar sem standa í vegi fyrir 
banni.

Í nóvember 2020 -  einum áratug eftir að Norðurskautsráðið fyrst ákvað að olíuslys væru 
helsta ógnin sem stafaði frá skipaumferð -  samþykkti Alþjóðasiglingamála-stofnunin loks 
bann við flutningi og bruna svartolíu á Norðurslóðum frá og með 2024 en vegna undanþágna



og undantekninga gæti bruni svartolíu haldið áfram aukast til ársins 2029. Á árunum 2015 - 
2019 hefur losun sótagna frá siglingum um Norðurslóðir aukist um 72% frá skipum sem 
brenna svartolíu og um 85% frá öllum skipum sem sigla um Norðurslóðir

Nýverið kynnti Noregur tillögu um að banna svartolíu algerlega við Svalbarða. Verði tillagan 
samþykkt verður ekki einungis bannað að skip brenni svartolíu heldur verður einnig bannað 
að skip hafi svartolíu innanborðs. Þar með gætu til dæmis skemmtiferðaskip sem brenna 
svartolíu ekki siglt til Svalbarða og slökkt á svartolíukötlunum á meðan heimsókninni 
stendur.

Tillaga norskra stjórnvalda gengur mun lengra en sú reglugerðarbreyting sem 
umhverfisráðherra undirritaði fyrir ári og segir jafngilda banni við svartolíu innan 12 mílna 
landhelgi Íslands. Munurinn felst í því að innan íslensku landhelginnar geta skip áfram siglt 
með og brennt svartolíu ef þau „nota viðurkenndar aðferðir til að draga úr losun, sbr. 12. gr.“ .

Í greinargerð segir:

Brýnt er að vinna gegn mengunarógn í norðurhöfum, svo sem af völdum olíuleka, 
eiturefna, geislavirkra efna eða plastúrgangs. E f olía lekur í hafið á norðurslóðum 
getur hún setið í langan tíma í umhverfinu og valdið miklum skaða á lífríki þar sem 
hún brotnar mjög hægt niður, auk þess sem hafís, kuldi og slæm veðurskilyrði geta 
torveldað hreinsun. Notkun svartolíu í skipasiglingum á norðurslóðum er sérstakt 
áhyggjuefni. Ekki er aðeins mjög erfitt að hreinsa upp svartolíu ef mengunarslys 
verður á hafi heldur losnar meira af sóti og mengunarefnum út í andrúmsloftið við 
brennslu hennar en annarra olíutegunda. Sótmengun í andrúmslofti ógnar heilsu 
manna og sótagnir sem setjast á ísbreiður hraða auk þess hlýnun með því að draga í 
sig varma og flýta bráðnun. Í aðgerðaáætlun Íslands í loftslagsmálum er kveðið á um 
að kröfur um eldsneytisnotkun í íslenskri landhelgi verði áfram hertar til að draga úr 
notkun svartolíu og tók reglugerð þess efnis gildi í byrjun árs 2020. Mikilvægt er að 
norðurskautsríkin leggist á eitt um markvissar aðgerðir til að draga úr og á endanum 
banna brennslu og flutning svartolíu í norðurhöfum, og beiti sér í þá veru á vettvangi 
Alþjóðasiglingamálastofnunarinnar. Leggja þarf áherslu á vistvæn orkuskipti í 
samgöngum jafnt á sjó, landi og í lofti.

Frá árinu 2011 hefur svartolía verið bönnuð sunnan 66. breiddargráðu samkvæmt ákvörðun 
Alþjóða-siglingamálastofnunarinnar. Mun tregar hefur gengið að fá slíkt bann samþykkt á 
Norðurslóðum. Meðal annars vegna skorts á samstöðu í Norðurskautsráðinu þar sem 
Íslendingar gegna nú formennsku. Fyrst og fremst eru það Rússar sem standa í vegi fyrir 
banni.1

1 Almenn sátt ríkir um að minni og einöngruð samfélög á Norðurslóðum sem eiga einskis 
annars úrkosti en að brenna svartolíu sér til lífsviðurværis verði undanþegin banni.
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Sjá í viðhengi bréf Náttúruverndarasamtaka Íslands til umhverfisráðherra, dags. 9. nóvember 
sl. Bendum einkum á áform norskra stjórnvalda um að banna svartolíu við Svalbarða. Slíkt 
bann myndi ganga mun lengra en sú reglugerð sem umhverfisráðherra undirritaði í desember 
2019.

Sjá einnig í viðhengi stutt yfirlit um vísindin, yfirlýsingar utanríkisráðherra 
Norðurskautsráðsins 2013 og 2015 og ályktun Norðurlandaráðs um bann við svartolíu. 
Ennfremur um starf Náttúruverndarsamtakanna með High Seas Alliance.

Sjá loks viðhengi greinargerð Bryans Comers o.fl. frá september 2020 um tregðu eða 
viljaleysi Alþjóðasiglingamála-stofnunarinnar (IMO) til að banna svartolíu á Norðurslóðum. Í 
niðurstöðum segir:

We found that, had the proposed HFO ban been in place in 2019, exemptions and 
waivers would have allowed as much as 70% of HFO carriage and 84% of HFO use 
to remain in the Arctic. Put the other way, the proposed HFO ban, as written, is 
expected to ban only 30% of HFO carriage and 16% of HFO use. In this case, BC 
emissions would be reduced by only 5%.

Afar mikilvægt er að Alþingi álykti um mikilvægi þess að bruni og flutningur á svartolíu á 
Norðurslóðum verði bannaður hið fyrsta. Ennfremur, að samþykkt verði ályktun á næsta 
ráðherrafundi Norðurskautsráðsins, þegar Ísland lýkur formennsku í ráðinu í vor og Rússland 
tekur við; ályktun sem myndi sterklega enduróma í sölum IMO í London.

Virðingarfyllst,
f.h. Náttúruverndarsamtaka Íslands

Árni Finnsson
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Náttúruverndarsamtök íslands
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Umhverfisráðherra 
Guðmundur Ingi Guðbrandsson 
Skuggasundi 
101 Reykjavik.

Reykjavík 9. nóvember 2020

Ískyggileg þróun á Norðurslóðum
Á Norðurslóðum hafa nú orðið breytingar sem ekki hafa sést áður. Sífellt verður brýnna að 
grípa til aðgerða sem minnka þar áhrif mannsins og efla verndun umhverfisins. Til skamms 
tíma er öflugasta aðgerðin sem hægt er að grípa til sú að banna algjörlega bruna og flutning á 
svartolíu. Hana er afar erfitt að hreinsa úr hafinu ef slys ber að höndum og svartolíunotkun 
hraðar mjög bráðnun íss og jökla með útblæstri sótagna við bruna.

Náttúruverndarsamtök Íslands benda á frétt1 frá norska umhverfis- og loftslagsráðuneytinu 
um áform norskra stjórnvalda um að banna skipum að sem sigla til Svalbarða að brenna 
svartolíu. Gangi þessi áform norskra stjórnvalda er gengið lengra en gert var með 
re glugerðarbreyti gu um hertar kröfur varðandi eldsneyti í íslenskri landhelgi og kölluð hefur 
verið bann við notkun svartolíu innan landhelgi Íslands.

Frá árinu 2011 hefur svartolía verið bönnuð sunnan 66. breiddargráðu.

Til að vernda Norðurslóðir lögðu Finnland, Holland, Ísland, Noregur, Nýja Sjáland, Svíþjóð 
og Þýskaland fram tillögu árið 2018 þess efnis að Alþjóða-siglingamálastofnunin (IMO) 
bannaði notkun og flutninga á svartolíu um Norðurslóðir („Arctic waters“). Í tillögu ríkjanna, 
á skjal MEPC 72/11/1, segir að „a single HFO1 spill could have devastating and lasting 
effects on fragile Arctic marine and coastal environments“.”

Hinn 18. nóvember nk. ætlar Alþjóða-siglingamálastofnunin að fjalla um drög að reglugerð 
sem ætlað er að banna bæði bruna svartolíu sem eldsneytis og flutninga með svartolíu á 
Norðurslóðum -  en reglugerðardrögin eru afar veikburða. Þau verður að styrkja.

Rannsóknir sýna að eins og drögin eru nú gætu 74% skipa sem brenna svartolíu á 
Norðurslóðum haldið áfram eins og ekkert hefði í skorist. Þar af leiðandi mundu flutningar 
með svartolíu einungis minnka um 30% og samdráttur í bruna svartolíu sem eldsneytis mundi

1 HFO, skammstöfun fyrir Heavy Fuel Oil, svartolía.



einungis dragast saman um 16% þegar reglugerðin tekur gildi árið 2024 miðað við árið 2019. 
Samdráttur í losun sótagna (e. black carbon) yrði ekki meiri en 5%.

Gefur auga leið að fyrirliggjandi drög koma ekki að miklu gagni.

Fyrirsjáanlegt er að á tímabilinu 2024-2029, frá því bannið tekur gildi. aukist enn bruni 
svartolíu og svartolíumagn sem flutt er um Norðurslóðir.

Þá er að athuga að eins og drögin eru orðuð nú verður umhverfisvernd og eftirfylgni á 
Norðurslóðum tvískipt þar eð skip sem sigla undir fána Bandaríkjanna, Kanada, Noregs, 
Danmerkur og Rússlands -  ríkjanna sem eiga land að norðurskautinu -  verða undanþegin 
banninu þar eð skip skráð í strandríkjunum fimm geta fengið undanþágu frá því.

Á fundi nefndar IMO um verndun hafsins (e. Marine Environmental Protection Committee) 
sem haldinn verður síðar í þessum mánuði hafa aðildarríkin tækifæri til að leggja fram 
breytingartillögur við reglugerðardrögin; að gera þau ákveðnari og skýrari áður en 
reglugerðin verður endanlega samþykkt.

Með því að fella niður eða takmarka undanþágur er líklegra að bannið við svartolíu á 
Norðurslóðum hafi tilætluð áhrif, líkt og ofannefnd tillaga Íslands og fleiri ríkja fól í sér.

Náttúruverndarsamtök Íslands telja afar brýnt að hraða mjög allri vinnu á vettvangi IMO til 
að draga úr losun sóts (black carbon) við bruna svartolíu.

Í millitíðinni ætti IMO að vinna að ályktun um losun sóts frá bruna svartolíu sem hvetur til 
aðgerða þar til bannið tekur gildi.

Náttúruverndarsamtök Íslands skora á umhverfisráðherra að gera allt sem í hans valdi stendur 
innan IMO, í samstarfi við aðrað þjóðir, til að hreinsa hvers kyns undanþágur í þeim drögum 
sem MEPC mun fjalla um í næstu vikur. Drögin eru óviðunandi.

Virðingarfyllst,

f.h. Náttúruverndarsamtaka Íslands,

I Sjá einnig hér: https://thebarentsobserver.com/en/arctic/2020/11/ban-heavy-fuel-oil-coming-all-svalbard
II MEPC 72 was a turning point for the discussion since a group of Arctic and non-Arctic states (Finland, 
Iceland, Norway, Sweden, the United States, together with Germany, the Netherlands, and New Zealand) jointly

Árni Finnsson11
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proposed a mandatory ban on HFO use as fuel in Arctic shipping and urged MEPC to consider an appropriate 
timeline (IMO 2018b). In light of the implementation of a global sulphur limit o f 0.50% by 2020 (IMO 2016h), 
it was recommended that the HFO ban commence by the end of 2021, which would encourage switching to 
marine distillate fuels. While Canada and Marshall Islands felt the objectives of the ban were consistent with 
their desire to protect the Arctic, they argued that the impacts on Arctic communities and economics should be 
taken into account when developing HFO measures (IMO 2018c). NGOs supported the mandatory ban and 
further sought clarity in the definition of HFO and the geographical area o f the ban (IMO 2018d, 2018e).3 The 
Russian Federation proposed several measures, other than a ban on HFO use as fuel, including navigational 
measures, ship operational measures, infrastructure and communication, emergency preparedness and early 
detection of oil spills, and training (IMO 2018f). It viewed the ban as significantly impacting maritime trade and 
negatively affecting the balance between economic development and environmental protection (IMO 2018g). In 
summary, MEPC 72 approved PPR’s continued work to develop a definition of HFO taking into account 
Regulation 43 of MARPOL Annex 1, prepare guidelines on mitigation measures to reduce risks identified by 
the Russian Federation, and develop a ban on HFO for use and carriage as fuel by ships in Arctic waters within 
a rational timeline and premised on an impact assessment (IMO 2018h). MEPC was advised to develop an 
appropriate impact assessment methodology to enable the PPR to proceed with this work.
The Regulation of Heavy Fuel Oil in Arctic Shipping: Interests, Measures, and Impacts 
Authors: Jiayu BaicAldo Chircopc 
Open Access 
Chapter
First Online: 12 August 2020
https://link.springer.com/chapter/10.1007/978-3-030-44975-9 14
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Náttúruverndarsamtök íslands
Iceland Nature Conservation Association

Reykjavík, 18. júní 2020 

Bann við bruna svartolíu 

Talið er að lækkun í 0,1% brennisteinsinnihald í skipaeldsneyti dragi úr losun sóts vegna 
bruna svartolíu um 50%. Aðalatriðið er að ekkert eftirlit er með hvort skip brenni svartolíu 
innan 12 mílna landhelgi Íslands. Sennilega brenna þau áfram svartolíu utan landhelgi. 

Sjá til fróðleiks nýlega grein eftir Mario Molina,1 Veerabhadran Ramanthan og Durwood J. 
Zaelke. Í grein þremenninganna segir:

Consequently, it is time fo r  fast climate mitigation, especially in the form o f reductions o f  the 
short-lived so-called “super-pollutants "— black carbon, methane, tropospheric ozone, and 
hydrofluorocarbons, abbreviated as HFCs. (Black carbon is the sooty, dark material emitted 
by coal-firedpower plants, gas and diesel engines, and other sources. Its heat-trapping 
power is twice what was thought only a few  years ago, a report in the Journal o f  Geophysical 
Research found.) Speed must become the key measure o f  all climate mitigation strategies: a 
speedy reduction o f  global warming before it leads to further, self-reinforcing climate change 
feedbacks and tipping points; a speedy deployment o f  mitigation actions and technologies; 
and getting this all up to scale in a speedy manner.

Undirstrikanir eru mínar.

Í ráðherrayfirlýsingu Norðurskautsráðsins2 frá 15. maí, 2013 segir að ráðherrarnir viðurkenni að

... reduction o f short-lived climate forcers could slow Arctic andglobal climate change and 
have positive effects on health, and welcome the report on short lived climate forcers and 
support its recommendations including that national black carbon emission inventories for 
the Arctic should continue to be developed and reported as a matter o f  priority,

Urge the Parties to the Montreal Protocol on Substances that Deplete the Ozone Layer to 
take action as soon as possible, complementary to the UNFCCC, to phase-down the 
production and consumption o f  hydrofluorocarbons, which contribute to the warming o f  the 
Arctic region,

Decide to establish a Task Force to develop arrangements on actions to achieve enhanced 
black carbon and methane emission reductions in the Arctic, and report at the next 
Ministerial meeting in 2015.

Þá segir í yfirlýsingu utanríkisráðherra Norðurskautsráðsins (23. og 24. grein), að loknum 
fundi þeirra í Iqualut, Kanada, hinn 24. apríl 2015, að þeir

1 Mario Molina hlaut Nóbelsverðlaunin í efnafræði árið 1995 vegna rannsókna sinna á ósonlaginu.
2 Kirunayfirlýsingin.



Welcome the assessments and conclusions on black carbon, tropospheric ozone and methane 
which provide a clear and compelling basis fo r  further action on shortlived climate forcers in 
the Arctic and beyond, as well as the successful work related to reducing black carbon 
emissions from diesel and residential wood combustion,

Decide to implement the Framework fo r  Action on EnhancedBlack Carbon andMethane 
Emissions reductions, establish an expert group reporting to Senior Arctic Officials to report 
on our collective progress, and call upon observer states to jo in  us in these actions given the 
global nature o f  the challenge.

Loks má geta ályktunar Norðurlandaráðsfundarins í Helsinki 2. nóvember 2017, þar sem 
segir:

Nordisk rád rekommanderer de nordiske regjeringene

á fremme sikkerheten i sárbare havomráder langs de arktiske kyster, i seilrutene
under nasjonal jurisdiksjon, til eksempel ved á definere seilingsleder, adskille 
motgáende trafikk og redusere hastigheten,

á arbeide sammen innenfor IMO ved kommende revisjon av den gjeldende 
Polar Code, for á styrke sj^fartsikkerheten i Arktis,

á arbeide for et forbud mot anvendelse av tungolje (HFO) i arktisk skipsfart, og 
pá sikt,

á stille krav om at drivstoff, som anvendes i arktisk skipsfart ved utslipp ikke er
skadelig for det marine milj0,

á kartlegge redningsressursene i de arktiske kystomráder de nordiske land har
ansvar for, samt behovet for á styrke redningsressursene, og unders^ke om, og i sá fall 
hvordan, den kommersielle skipstrafikken i omrádet kan bidra til á finansiere 
kostnader ved á styrke redningskapasiteten.

Það best ég veit hefur Norræna ráðherranefndin hefur ekki brugðist við þessari ályktun 
Norðurlandaráðs.

Þá má geta áforma um rafvæðingu hafna sem fela í sér sölu á raforku til stórra 
skemmtiferðaskipa sem sum hver brenna olíu á við orkuþörf sveitarfélags með 5000 íbúa og 
losa á örfínt brennisteinssvifryk3 á við þrjú til fimmþúsund bíla.

Faxaflóahafnir hafa á undanförnum árum boðið landtengingar fyrir báta og minni skip. Þetta 
verkefni markar þau tímamót að einnig verður hægt að tengja stór skip við landrafmagn í 
höfnum. Á næstu árum áforma Faxaflóahafnir að hefja landtengingar fyrir skemmtiferðaskip, 
en bygging dreifistöðvar Veitna við Sægarða er forsenda þess verkefnis.

Þessi áform um rafvæðing hafna hafa vakið athygli erlendis enda brýnn málaflokkur4 og

3 Sjá viðtal við Káre Press-Kristensen sem hingað kom á vegum Clean Arctic Alliance.
4 Ferðamála-, iðnaðar- og nýsköpunarráðherra, Þórdís Kolbrún Reykjörð Gylfadóttir svarar fyrirspurn á Alþingi 
10. Desember 2018.
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mikilvægur liður í að uppfylla loftslagsskuldbindingar og markmið okkar um orkuskipti. á 
hafi.

Náttúruverndarsamtök Íslands vinna með regnhlífarsamtökunum Clean Arctic Alliance5 sem 
hafa sett sér það markmið að bruni og flutningar á svartolíu verðir bannaðir á norðurslóðum 
(PolarCode6) sem unnið er að á vettvangi IMO.

Sunnan 66° hefur bruni og flutningar á svartolíu þegar verið bannaðir.

Náttúruverndarsamtök Íslands og Clean Arctic hvetja íslensk stjórnvöld til að beita sér einnig 
fyrir svartolíubanni á vettvangi Norðurskautsráðsins enda ljóst að samstaða aðildarríkjanna 8 
er mikilvæg forsenda þess að samstaða náist á vettvangi IMO og -  vonum við -  um bann við 
svartolíu innan 200 mílna efnahagslögsögu Íslands og Grænlands.

Alþjóðasamfélagið hefur brugðist við og hvetur til aðgerða gegn skammlífum 
gróðurhúsalofftegundum enda til mikils að vinna. Íslendingar geta nýtt formennsku sína á 
vettvangi Norðurskautsráðsins og á vettvangi Alþjóða-siglingamálastofnunarinnar (IMO) í 
samvinnu við og samstöðum með hinum aðildarríkjum Norðurskautsráðsins.

Virðingarfyllst, 
f.h. Náttúruverndarsamataka Íslands,

Árni Finnsson

5 Upplýsingar á íslensku fylgja hlekknum.
6 Sjá upplýsingar frá IMO.
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EXECUTIVE S U M M A R Y
Heavy fuel oil (HFO) is the bo ttom -o f-the -ba rre l le ftovers from  the oil re fin ing process. 
W hen spilled in a body o f water, it can be nearly impossib le to  com p le te ly  clean up, 
and burn ing it em its m ore c lim ate-w arm ing  black carbon (BC) than o the r fuels. Its use 
and carriage has been banned in A n ta rc tic  waters since 2011. Recognizing the need 
to  also p ro tec t the A rc tic  from  the risks o f HFO, in 2018, Finland, Germany, Iceland, 
the Netherlands, New Zealand, Norway, Sweden, and the United States proposed tha t 
the In ternational M aritime O rganization (IMO) ban the use and carriage fo r use of 
HFO in A rc tic  waters at the 72nd session o f the IMO Marine Environm ent P rotection 
C om m ittee  (MEPC). Their proposal, conta ined in docum ent MEPC 72/11/1, s ta ted tha t 
“a single HFO spill could have devastating and lasting e ffects  on frag ile  A rc tic  marine 
and coastal env ironm ents” (Fin land et al., 2018, p.2).

In February 2020, delegates at the seventh session o f IMO’s Pollution Prevention and 
Response Sub-C om m ittee  agreed on d ra ft te x t o f the HFO ban. A ccord ing  to  the dra ft, 
the ban w ou ld  s ta rt to  app ly in Ju ly  2024, bu t exem ptions and waivers w ou ld  allow  
some ships to  continue to  use HFO until Ju ly 2029. In th is study, we estim ated the 
am ount o f HFO tha t the ban, as cu rren tly  proposed, w ou ld  have allowed to  be carried 
and used via exem ptions and waivers had it been in place in 2019. We then determ ined 
the e ffec t on BC emissions. This analysis assumed th a t all ships e lig ib le  fo r exem ptions 
and waivers w ou ld  use them , and th a t ships w ou ld  not reflag or a lter the ir routes to  
take advantage o f the waivers clause.

This w ork is im p o rta n t as HFO use in the A rc tic  is increasing. We used 2019 terrestria l 
and satellite  A u tom a tic  Iden tifica tion  System (AIS) data from  exactEarth and ship 
techn ical characteris tics in form ation  from  IHS Markit to  iden tify  ships in the A rc tic . We 
estim ated how much fuel they carried and used and how much BC they em itted. We 
found  th a t between 2015 and 2019, HFO carriage increased 19% and HFO use increased 
75%. During th is tim e, oil tanker HFO use in the A rc tic  g rew  by approx im ate ly  300% ,
BC emissions from  HFO-fueled ships g rew  72%, and BC emissions from  the entire 
A rc tic  flee t increased by 85%.

Results show  th a t the proposed HFO ban w ou ld  have allowed 74% o f the HFO-fueled 
flee t to  continue to  use HFO in the A rc tic . As a consequence, the HFO ban would 
have e lim inated only 30% o f HFO carriage and 16% o f HFO use in 2019, and th is would 
have reduced BC emissions by only 5%, as shown in the bo ttom  bar o f Figure ES1. 
Exem ptions alone w ou ld  have a llowed 37% o f HFO carriage and 42% o f HFO use tha t 
year, and the num ber o f ships tha t w ould  qua lify  fo r exem ptions w ill likely g row  over 
tim e. W aivers w ou ld  have a llowed an add itiona l 34% o f HFO carriage and 43% o f HFO 
use to  persist.

Ahead o f the IMO’s MEPC 75 m eeting, which w ill be held v irtua lly  from  Novem ber 16-20, 
2020, policym akers should consider how the proposal could be m od ified  to  ban a larger 
share o f HFO carriage and use in the A rctic . An HFO ban w ith  no exem ptions or waivers 
is the m ost pro tective , bu t Figure ES1 could be used as a reference to  understand the 
consequences o f d iffe ren t com binations o f exem ptions and waivers on HFO carriage, 
HFO use, and BC emissions. In particular, do ing away w ith  exem ptions and lim iting  
waivers to  internal waters (IW ) and te rrito ria l seas (TS) w ould  ban 70% o f HFO carriage 
and 75% o f HFO use, and would  lower BC emissions by 22%. This a lternative may strike a 
balance between allow ing HFO to  be carried and used fo r dom estic  shipping, including 
com m un ity  resupply, while banning a s ign ifican t am ount o f HFO carriage and use in 
the rest o f the A rc tic  ocean. However, an HFO spill close to  shore would  result in larger 
d irec t im pacts to  A rc tic  coastlines and coastal comm unities.
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INTRODUCTIO N
In February 2020, delegates at the  seventh session o f the  United Nations 
In te rnationa l M aritim e O rgan iza tion ’s (IMO) Pollu tion Prevention and Response 
S ub-C om m ittee  (PPR 7) agreed on d ra ft am endm ents to  the  In te rnationa l Convention 
fo r the Prevention o f Po llu tion from  Ships (MARPOL) th a t w ou ld  ban the  carriage and 
use o f heavy fuel oil (HFO) as fuel in A rc tic  w aters beg inn ing  on Ju ly  1, 2024 (IMO 
Secretaria t, 2020). If it were com prehensive, such a ban w ou ld  d ram a tica lly  reduce 
the  po ten tia l fo r  HFO sp ills and, in the  like ly  cases where ships th a t s top  using HFO 
sw itch  to  d is tilla tes, reduce the  am ount o f b lack carbon (BC) they  em it (Comer,
Olmer, Mao, Roy, & R utherfo rd , 2017a). However, the te x t o f the  ban as cu rren tly  
p roposed  includes exem ptions and waivers th a t w ou ld  a llow  HFO to  be ca rried  and 
used in the  A rc tic  until 2029.

As proposed, the ban would  enter into force  fo r some ships on Ju ly 1, 2024, and 
im p lem enta tion  would  be delayed fo r others. Ships w ith  certa in  fuel tank pro tections, 
where the fuel tank is separated from  the ou te r hull o f the ship by at least 76 
centim eters (cm), w ou ld  be exem pt until Ju ly  1, 2029. A dd itiona lly , countries w ith  
a coastline tha t borders IMO’s de fin ition  o f A rc tic  waters can waive the HFO ban’s 
requirem ents until Ju ly  1, 2029 fo r ships th a t fly  the ir flag when those ships are in 
waters sub ject to  the ir sovere ignty or ju risd ic tion .

In th is  analysis, we analyze how  e ffec tive  the  A rc tic  HFO ban w ou ld  be in reducing 
HFO carriage, HFO use, and BC emissions. Using data from  2019, we estim ate 
the  am ount o f HFO th a t the proposed  ban could  a llow  to  be carried  and used via 
exem ptions and waivers, and de te rm ine  how  the  ban w ou ld  a ffe c t BC emissions.
The results are sum m arized by ship typ e  and by flag  state. We then com pare the 
proposed  HFO ban to  six p o licy  a lte rna tives and analyze how  d iffe re n t com b ina tions 
o f exem ptions and w aivers w ou ld  a ffe c t how  much HFO carriage, HFO use, and BC 
em issions w ou ld  remain. We find  th a t the cu rren t proposal w ou ld  a llow  the m a jo rity  
o f HFO to  still be used and carried, and it could  be m od ified  to  ban a la rger share.
IMO po licym akers should  consider such m od ifica tions  before  agree ing on the final 
te x t o f the HFO ban. The te x t can be m od ified  at the 75th session o f IMO’s Marine 
Environm ent P ro tection  C om m ittee  m eeting (MEPC 75), w hich w ill be held v irtu a lly  
from  N ovem ber 16-20, 2020.

This paper is organized as fo llow s. We begin w ith  background in form ation  on the 
proposed HFO ban, and then explain the m ethods o f our analysis. Follow ing that, we 
describe the results, including how the proposed HFO ban a ffects ship types and flag 
states. Next, we present six po licy  a lternatives to  the proposed HFO ban and describe 
th e ir relative e ffectiveness in reducing HFO carriage, HFO use, and BC emissions. We 
conclude w ith  insights about how the HFO ban could be strengthened. A ppend ix  
A  is the d ra ft te x t o f the A rc tic  HFO ban. A ppend ix  B provides the regu la to ry  tex t 
associated w ith  the exem ptions clause o f the proposed HFO ban. A ppend ix  C contains 
add itiona l figures illustra ting  how the proposed HFO ban a ffects HFO carriage, 
sum m arized by ship typ e  and flag  state. A ppend ix  D has maps o f HFO use by oil 
tankers, general cargo  ships, bulk carriers, and cruise ships. And finally, A ppend ix  E 
com pares how much HFO carriage and use would  be exem pt, waived, or banned in 
each A rc tic  c o u n try ’s waters under the proposed ban w ith  the alternatives.
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B A C K G R O U N D
HFO is the bo ttom -o f-the -ba rre l le ftovers from  the oil refin ing process. Its low  qua lity  
and viscosity  prevent its use in all tran spo rt modes o the r than ships. HFO is o ften  the 
sh ipping ind us try ’s p re ferred fuel because it is less expensive than cleaner a lternatives, 
such as marine gas oil (MGO). Indeed, HFO was the m ost com m on ly  carried and used 
fuel in the A rc tic  in 2015 (Comer, Olmer, Mao, Roy, & R utherford, 2017b), and th is s tudy 
w ill show tha t it rem ained so in 2019.

A rc tic  HFO spills are expected to  result in g reater cleanup, socio-econom ic, and 
environm enta l costs than spills o f o the r fuels (Comer, 2019). This is because spilled 
HFO does not evaporate as qu ick ly  or com p le te ly  as o the r fuels, such as d istilla tes like 
MGO, and it can em ulsify in the water. This creates a m ixture  tha t is nearly impossib le 
to  com p le te ly  clean up. Only 15% o f the crude oil, which is actua lly  ligh ter than HFO, 
from  the Deepwater Horizon spill was recovered, and tha t was despite  favorable 
w eather and sea cond itions (Zukunft, 2017). Spills present a much greater challenge in 
rem ote A rc tic  regions th a t are fa r from  response personnel and equ ipm ent, and clean- 
up e ffo rts  w ou ld  also have to  contend w ith  A rc tic  w eather and seasonal darkness.

Additiona lly , burning HFO em its m ore BC than any o ther m arine fuel (Com er et al., 
2017a). BC is the small, dark soot partic les in engine exhaust and it has an extrem ely 
s trong  c lim ate-w arm ing  e ffe c t—3,200  tim es s tronge r than carbon d ioxide on a 20-year 
tim escale (Bond et al., 2013). BC d irec tly  heats the atmosphere, and when it falls on 
A rc tic  snow  and ice, it accelerates m elting. BC em itted  in the A rc tic  has a surface 
w arm ing e ffec t up to  five tim es s tronge r than BC em itted  at m id -la titudes (Sand, 
Berntsen, Seland, & Kristjánsson, 2013).

In March 2016, the United States and Canada issued a jo in t s ta tem ent on climate, 
energy, and A rc tic  leadership th a t stressed the need to  address the risks posed by 
HFO from  A rc tic  sh ipp ing.1 In 2017, at MEPC 71, the IMO agreed to  a new w ork ou tp u t 
to  safeguard the A rc tic  from  HFO and in February 2018, at MEPC 72, Finland, Germany, 
Iceland, the Netherlands, New Zealand, Norway, Sweden, and the United States 
proposed to  ban HFO in the A rc tic  in docum ent MEPC 72/11/1. This proposal stated 
th a t “a single HFO spill could have devastating and lasting e ffects  on frag ile  A rc tic  
m arine and coastal environm ents. In add ition, A rc tic  sh ipping is p ro jected  to  continue 
to  rise. For these reasons, the ban on HFO should be im plem ented as soon as possible, 
and any delay in im p lem enta tion  o f the HFO ban by e lig ib le  ships should be short lived” 
(Fin land et al., 2018, p. 2).

Later, in February 2020, delegates at PPR 7 agreed on the d ra ft te x t o f the HFO ban, 
which w ou ld  s ta rt to  app ly in Ju ly  2024 bu t would  include exem ptions and waivers 
th a t w ould  a llow  some ships to  continue to  use HFO until Ju ly  2029 (IMO Secretariat, 
2020). To assist IMO policym akers before they finalize and approve the te x t o f the 
ban at MEPC 75, th is s tudy sheds ligh t on the im pacts o f the proposed HFO ban and 
o pp o rtu n ities  fo r im provem ent.

HFO has a lready been banned in the  A n ta rc tic  since 2011, w ith o u t any exem ptions or 
waivers. In the A n ta rc tic , de fined  by the IMO’s MARPOL C onvention as a neat circle  
be low  60°S  la titude, ships are no t on ly  fo rb idd en  from  using HFO and ca rry ing  HFO 
in th e ir fuel tanks, they  cannot even ca rry  HFO as ca rgo  or ballast. There is litt le  
com m ercia l sh ipp ing  a c tiv ity  in the  A n ta rc tic  region, and th is  made the  decision less 
con tentious. The A rc tic , m eanwhile, has substantia l am ounts o f com m ercia l sh ipp ing  
ac tiv ity , inc lud ing  fish ing  and the  tra n sp o rt o f oil, gas, and m inerals from  the  region. 
The carriage  and use o f HFO is especia lly com m on fo r  oil tankers, general cargo

1 To re a d  th e  fu l l  s ta te m e n t ,  v is i t  h t tp s : / /o b a m a w h i te h o u s e .a r c h iv e s .g o v / th e - p r e s s - o f f ic e /2 0 1 6 /0 3 /1 0 /u s -  
c a n a d a - jo in t - s ta te m e n t - c l im a te - e n e r g y - a n d - a r c t ic - le a d e r s h ip
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ships, and bulk carriers in the region, as we w ill show  la ter in th is  analysis. The A rc tic  
HFO ban, as cu rren tly  proposed, w ou ld  s ta rt to  app ly  on Ju ly  1, 2024 and w ou ld  
fo rb id  using or ca rry ing  HFO as fuel, bu t w ou ld  a llow  HFO cargoes to  be transpo rted . 
In add ition  to  the ca rgo  exem ption, the  te x t o f the HFO ban allows fo r exem ptions 
and waivers, as fo llow s.

E x e m p tio n  1: Ships sub ject to  Regulation 12A o f MARPOL Annex I, which requires ships 
delivered on or a fte r A ugust 1, 2010 tha t also have a com bined oil fuel capacity  greater 
than 6 0 0  cub ic m eters (m 3) to  p ro tec t th e ir fuel tanks by ensuring there is a gap o f at 
least 76 cm between the fuel tank and the outer hull o f the ship.

This gap provides some p ro tec tion  against oil spills in the event o f an accident where 
the hull is breached. However, th is less-than-one-m eter separation m igh t not be 
enough to  prevent an HFO spill if the dam age to  the ship is severe enough. We model 
the potentia l im pacts o f th is exem ption in th is analysis.

E x e m p tio n  2: Ships sub ject to  Regulation 1.2.1 o f Polar Code Part II-A, chapter 1, which 
requires ships constructed  on or a fte r January 1, 2017 tha t also have a com bined oil fuel 
capac ity  o f less than 6 0 0  m3 and are designed to  operate  in ice cond itions to  p ro tec t 
th e ir fuel tanks by ensuring there  is a gap o f at least 76 cm between the fuel tank and 
the ou te r hull o f the ship.

The im pacts o f th is exem ption are not m odeled because we expect its im pacts to 
be neglig ib le. This is fo r th ree p rim ary reasons. First, the exem ption on ly  applies to 
“C ategory A ” and “ C ategory B” ships. These are ships designed to  operate  in ice 
cond itions.2 On the basis o f the POLARIS Guidance (MSC.1/Circ.1519, June 6, 2016) 
and subsequent discussions w ith  experts, C ategory A  and B ships are ce rtified  to  
In ternational Association o f C lassification Societies (IACS) polar code classes 1 th rough  
7. “ C ategory C” ships are designed to  operate  in open w ater or in less severe ice 
cond itions, bu t may still have an ice classification. A ccord ing  to  the same POLARIS 
Guidance, ships ce rtified  to  F in land/Sweden (FS) ice classes (i.e., 1A Super, 1A, 1B, or 
1C) are C ategory C. C ategory C ships do not have to  separate the ir fuel tanks from  the 
ou te r hull and w ou ld  there fore  be required to  com p ly  w ith  the proposed A rc tic  HFO 
ban. We found  th a t the ships cu rren tly  opera ting  in the A rc tic  are m ainly ce rtified  to  
the FS ice classes and would  there fo re  be C ategory C and would  need to  com p ly  w ith  
the ban. Second, th is exem ption applies only to  C ategory A  and C ategory B ships tha t 
have a keel laid date o f 2017 or newer, and th is lim its the num ber o f ships to  which the 
exem ption could apply. Lastly, po ten tia lly  exem pt ships w ill have sm aller fuel tanks and, 
because these w ill be sm aller ships w ith  sm aller engines, many w ill use d is tilla te  fuels 
instead o f HFO.

W a iv e rs : A ccord ing  to  the proposed HFO ban, A rc tic  states may issue waivers fo r ships 
be long ing  to  th e ir national registries, also known as “fly ing  the ir flag ,” when opera ting  
in waters sub ject to  th e ir sovere ign ty  or ju risd ic tion . The boundaries o f A rc tic  waters, 
as designated by the IMO, are illustrated in Figure 1. Because o f IMO’s de fin ition  
o f A rc tic  waters, Russia, Canada, the United States (because o f Alaska), Denmark 
(because o f Greenland), and Norway (because o f Svalbard and Jan Mayen) w ou ld  all be 
able to  issue waivers.

2 S e e  A p p e n d ix  B f o r  a fu l l  d e f in i t io n  o f  s h ip  c a te g o r ie s .
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Figure 1. A rc tic  waters, as described in the IMO Polar Code.

As long as an A rc tic -flag ge d  ship is inside the internal waters (IW ), te rrito ria l seas (TS), 
or the Exclusive Econom ic Zone (EEZ) o f its flag state, it could qua lify  fo r a waiver.
See Table 1 fo r de fin itions o f these regions. Under the curren t language, Iceland would  
not be able to  g rant waivers despite  usually being considered an A rc tic  state. This is 
because its coastline does not borde r “A rc tic  w aters” as defined by the IMO.

Table 1. D efin ition  o f in ternal waters, te rr ito ria l seas, and Exclusive Econom ic Zone.

Name Abbreviation Definition Source

Internal IWwaters

W aters on the landward side o f the baseline 
o f the te rrito ria l sea fo rm  part o f the internal 
waters o f the State.

(UNCLOS, 1994; 
Part II, A rtic le  8)

Territorial
seas TS

Every State has the righ t to  establish the 
breadth o f its te rrito ria l sea up to  a lim it not 
exceeding 12 nautical miles, measured from  
baselines determ ined in accordance w ith  this 
Convention.

UNCLOS, 1994; 
Part II, A rtic le  3)

Exclusive
Economic EEZ 
Zone

The Exclusive Econom ic Zone shall not 
extend beyond 20 0  nautical miles from  the 
baselines from  which the breadth o f the 
te rrito ria l sea is measured.

UNCLOS, 1994; 
Part V, A rtic le  57)
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METHODS
This section describes how  we estim ated HFO carriage, HFO use, and BC emissions 
from  ships in the A rc tic . We also detail how  we iden tified  ships th a t w ou ld  qua lify  fo r 
exem ptions or could be granted  waivers under the proposed HFO ban, and explain the 
a lternatives we m odeled to  estim ate the im pacts o f the proposed ban.

ESTIMATING HFO CARRIAGE, HFO USE, AND BC EMISSIONS
This analysis uses the ICCT’s System atic Assessment o f Vessel Emissions (SAVE) 
model, as described in Olmer, Comer, Roy, Mao, and R utherford  (2017), exactEarth 
A u tom a tic  Iden tifica tion  System (AIS) data, and ship characte ris tics data from  IHS 
Markit. HFO carriage and BC emissions were estim ated by SAVE.

We assume th a t very low  su lfur fuel oil (VLSFO), which is being used to  m eet the 
IMO’s 2020 fuel su lfur regulations, m eets the de fin ition  o f HFO and w ou ld  be subject 
to  the ban.3 Most VLSFOs m eet the de fin ition  o f HFO by density, viscosity, o r both 
(In ternationa l Bunker Industry Association, 2019, 2020). In a sta tem ent to  PPR 7, the 
International Bunker Industry Association (2020 ) sta ted th a t tests by three fuel testing  
agencies in January and February o f 2020  showed th a t 93% to  95% o f VLSFOs m et the 
de fin ition  o f HFO. Therefore, we assume ships using HFO or VLSFO w ou ld  be required 
to  sw itch  to  d is tilla te  fuels like MGO under the ban. Note, too, th a t the VLSFO spill from  
a g rounded bulk carrie r near M auritius in A ugust 2020  showed th a t VLSFO does not 
readily degrade or evaporate when spilled, and sp illing  jus t a po rtion  o f the onboard 
fuel contam inated  large areas o f the sea and coastline (BBC News, 2020).

To estim ate the am ount o f HFO fuel carriage, we assumed th a t the fuel tanks were 65% 
full; th is is consistent w ith  earlier ICCT w ork on the prevalence o f HFO in the A rc tic  
(Com er et al., 2017b) and w ith  DNV’s (2013) assessment o f the risks o f HFO spills in the 
A rc tic . BC emissions were ca lcu lated using the m ethods o f the Fourth  IMO Greenhouse 
Gas S tudy  (Faber et al., 2020), which rely on BC emission fac to rs  developed by Comer 
et al. (2017a). BC emissions are a func tion  o f fuel type, engine type, and engine load. 
Sw itch ing from  HFO to  d istilla tes tends to  reduce BC emissions (Com er et al., 2017a).

Regarding HFO use, fo r th is analysis, we updated the way SAVE calculates fuel 
consum ption  to  be in line w ith  the Fourth  IMO Greenhouse Gas S tudy  (Faber et al., 
2020). In particular, we a llow  the eng ine ’s specific  fuel consum ption, in grams o f fuel 
per k ilow a tt hour, to  vary as a func tion  o f engine load. We also use updated auxiliary 
engine and bo ile r pow er dem and assum ptions from  the Fourth  IMO Greenhouse Gas 
Study. We estim ated HFO carriage, HFO use, and BC emissions fo r ships in the A rc tic  
fo r the years 2015, 2017, and 2019 to  examine trends over time.

EXEMPTIONS
We identified  ships tha t would  have qua lified  fo r an exem ption by com ply ing  w ith  
Regulation 12A o f MARPOL Annex I. This regula tion requires ships delivered on or a fte r 
August 1, 2010 tha t have a com bined oil fuel capac ity  g reater than 6 0 0  m3 to  p ro tec t 
th e ir fuel tanks by ensuring there  is a gap o f at least 76 cm between the fuel tank and 
the ou te r hull o f the ship.

3 B e g in n in g  in  2 0 2 0 ,  t h e  IM O  re d u c e d  th e  m a x im u m  a llo w a b le  fu e l s u l fu r  c o n te n t  f o r  m a r in e  fu e ls  f ro m  3 .5%  
t o  0 .5 0 % , u n le s s  a s h ip  u se s  a n  e x h a u s t  g a s  c le a n in g  s y s te m , b e t te r  k n o w n  as a s c ru b b e r .  S c ru b b e rs  a re  an  
a l te r n a t iv e  c o m p lia n c e  o p t io n  b e c a u s e  th e y  re m o v e  s u l fu r  o x id e s  f r o m  th e  e x h a u s t.  In m o s t  ca se s , t h is  s u l fu r  
a n d  o th e r  c o n ta m in a n ts  a re  d u m p e d  o v e r b o a rd .  A  s c r u b b e r  a l lo w s  a s h ip  to  c o n t in u e  to  u se  le s s -e x p e n s iv e  
h ig h - s u lfu r  fu e ls  lik e  H F O  in s te a d  o f  u s in g  c le a n e r , b u t  m o re  e x p e n s iv e  d is t i l la te  fu e ls  s u c h  as m a r in e  g a s  o il 
(G e o rg e f f ,  M ao , &  C o m e r, 2 0 1 9 ).
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We then used AIS data from  exactEarth to  ide n tify  ships th a t spent m ore than 1 
consecutive  hour in the A rc tic  in 2019. This weeds ou t ships th a t on ly tem pora rily  
entered the A rc tic  and d id  not spend much tim e inside the boundary. We used IHS 
M arkit ship characte ris tics data and the SAVE m odel to  iden tify  HFO-fueled ships w ith  
a com bined oil fuel tank capac ity  g reater than 6 0 0  m3. Of those, we selected ships 
delivered in 2011 or newer. In reality, ships delivered in August, September, October, 
November, and December o f 2010 would  also qua lify  fo r an exem ption. Because the 
IHS database gives on ly the de livery  year and not the day or m onth, we assume tha t 
all ships delivered in 2010 w ou ld  not qua lify  fo r an exem ption. This is a conservative 
approach th a t s ligh tly  overestim ates the am ount o f HFO use, HFO carriage, and BC 
emissions covered by the ban.

WAIVERS
A fte r iden tify ing  ships in the A rc tic  in 2019 using exactEarth AIS data, we used IHS 
M arkit data and the SAVE m odel to  ide n tify  A rc tic -flagged , HFO-fueled ships. Ships 
flagged  to  Canada, Denmark, Norway, Russia, and the United States were considered 
A rc tic -flag ge d  because these countries have a coastline bordering  A rc tic  waters, as 
defined by the IMO. We then used Python (van Rossum & Drake, 2011) and ArcGIS 
(ESRI) to  iden tify  and map when these ships were opera ting  in the IW, TS, or EEZ of 
th e ir flag  state. HFO use and carriage in these areas could qua lify  fo r a waiver. We 
assume th a t in all cases where ships are e lig ib le  fo r waivers, they are sought and 
granted. We also assume tha t no ships cu rren tly  registered to  non -A rc tic  states would 
reflag in o rder to  qua lify  fo r a waiver from  the HFO ban, and tha t no A rc tic -flagged  
ships would  m od ify  th e ir routes such th a t they always operate  w ith in  the EEZ, TS, or IW 
o f th e ir flag  state. This is a conservative approach. In reality, because countries asked 
th a t these waivers be included in the d ra ft, it is likely tha t reflagg ing  and rerou ting  
strateg ies will be em ployed to  some extent.

ALTERNATIVES
We m odeled six a lternatives to  the proposed HFO ban, and they are shown in Table
2. A lte rna tive  1 represents a ban w itho u t any exem ptions or waivers. A lternatives 
2 th rough  6 represent d iffe ren t com bina tions o f exem ptions and waivers. The last 
row  describes the cu rren t language o f the proposed HFO ban. The com bina tion  of 
exem ptions and waivers a ffects the am ount o f HFO carriage and use tha t is banned 
and, consequently, the am ount o f BC emissions th a t are produced. A ll results are 
based on 2019 A rc tic  ship a c tiv ity  from  exactEarth AIS data and from  IHS M arkit ship 
characte ris tics data.

Table 2. Types o f exem ptions and waivers m odeled under the a lte rna tives and how they com pare to  the proposed HFO ban.

Waivers

Alternative Description Exemptions internal waters Territorial seas
Exclusive 

Economic Zone

1 No exem ptions o r waivers

2 W aivers in IW X

3 W aivers in IW and TS X X

4 W aivers in IW, TS, and EEZ X X X

5 Exemptions X

6 Exemptions, plus waivers in IW and TS X X X

Existing
proposal Exemptions, plus waivers in IW, TS, and EEZ X X X X
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RESULTS
This section  begins w ith  a b rie f overv iew  o f trends in HFO use and carriage and BC 
em issions in the A rc tic  from  2015 to  2019. We then describe  the e ffectiveness o f the 
proposed  HFO ban, had it been in place in 2019. We show  the am ount o f HFO used 
and carried  th a t w ou ld  have been exem pt, waived, or banned under the  proposed 
HFO ban, sum m ariz ing the results by sh ip typ e  and flag  state. We end th is  section  by 
com paring  the  re la tive  e ffectiveness o f the  proposed  HFO ban to  the six a lternatives 
described  above.

TRENDS IN HFO CARRIAGE AND USE AND BC EMISSIONS FROM 
2015 TO 2019
Figure 2 shows several recent trends related to  HFO in the A rc tic . More than 1,700 ships 
opera ted  in the A rc tic  in 2019, and 700 o f these were HFO-fueled. These ships carried 
555 thousand tonnes (k t) o f HFO and used 437 kt, em ittin g  225 tonnes (t) o f BC.
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Figure 2. Trends in HFO and b lack carbon fo r 2015, 2017, and 2019.

The num ber o f HFO-fueled ships and the am ount o f HFO carriage in 2019 were, 
respectively, 8% and 20% h igher than in 2015, bu t lower than in 2017. Meanwhile, HFO 
use and BC emissions were the highest in 2019. HFO use in 2019 was 75% h igher than in 
2015, and tha t resulted in a 72% increase in BC emissions from  HFO-fueled ships.4 Total 
BC emissions from  all fuels com bined were 85% higher in 2019 than in 2015. Figure 3 
shows the location and am ount o f BC em itted  by ships in the A rc tic  in 2019.

4  B la c k  c a r b o n  e m is s io n s  d o  n o t  in c re a s e  o n e - to - o n e  w i th  fu e l c o n s u m p t io n  s in c e  B C  e m is s io n s  v a r y  as a 
fu n c t io n  o f  e n g in e  t y p e  a n d  e n g in e  lo a d . S e e  C o m e r  e t  al. (2 0 1 7 a )  f o r  m o re  d e ta i ls .
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Figure 3. Black carbon em issions from  A rc tic  sh ipp ing  (all fuels) in 2019.

As shown in Figure 4, while  41% o f ships used HFO, HFO represented tw o -th irds , 67%, 
o f fuel carriage and 48% o f fuel used in the A rc tic  in 2019. A dd itiona lly , 63% o f BC 
em itted  in the A rc tic  in 2019 was from  burning HFO. Recent years have seen a marked 
increase in the carriage and use o f LNG, as LNG carriers reg istered in Cyprus, the 
Bahamas, and Hong Kong, China, which also burn LNG as th e ir fuel, tran spo rt Russian 
gas from  A rc tic  d rilling  operations, including the Yamal Peninsula pro ject. A rc tic  LNG 
fuel use increased from  less than 1% in 2015 (Com er et al., 2017b) to  26% in 2019. This 
increase has driven dow n the relative share o f HFO used in the A rc tic  from  57% in 2015 
(Com er et al., 2017b) to  48% in 2019. Nonetheless, as shown in Figure 2, the absolute 
am ount o f HFO used in the A rc tic  has grow n 75% since 2015, from  250 kt in 2015 to  
437 kt in 2019. The increase is m ainly driven by especia lly large increases in HFO use 
by oil tankers, which grew  from  43 k t in 2015 to  179 k t in 2019—an approx im ate ly  300%  
increase as shown in Figure 5. These ships are now responsible fo r 41% o f HFO use in 
the A rc tic . The map in Figure 6 shows the location and am ount o f the 437 kt o f HFO 
used in the A rc tic  in 2019. O ne-th ird  o f HFO used in 2019 occurred before Ju ly 1, as 
shown in Figure 7.
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Figure 6 . HFO used by ships in the A rc tic  in 2019
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Figure 7. HFO used in the A rc tic  by m onth  in 2019.

EFFECTS OF THE PROPOSED HFO BAN
As shown in Figure 8, had the proposed HFO ban been in place in 2019, it wou ld  have 
banned jus t 30% o f HFO carried as fuel and 16% o f the HFO used by ships in the A rc tic . 
Total BC emissions in the A rc tic  w ou ld  have fallen by only 5% because the m a jority  
o f HFO use w ou ld  have been a llowed by v irtue  o f exem ptions or waivers. Of the 
700  HFO-fueled ships in the A rc tic  in 2019, 151, or 22% o f the fleet, would  have been 
exem pt. Of these, 18 w ou ld  have been e lig ib le  fo r a w aiver had they not a lready been

0
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exem pt. The flag state w ith  the m ost exem pt ships was Panama, w ith  31 ships, fo llow ed 
by Marshall Islands w ith  27, Liberia w ith  15, Russia w ith  11, and the Netherlands w ith  11. 
O ther flag states had few er than 10 ships exem pt. An add itiona l 366 ships, or 52% of 
the HFO -fueled fleet, w ou ld  have been e lig ib le  fo r a waiver, inc lud ing  325 ships flagged 
to  Russia, 20 to  Canada, 10 to  Norway, 10 to  Denmark, and one to  the United States. 
Together, exem ptions and waivers w ou ld  have allowed 74% o f the HFO-fueled fleet, by 
num ber o f ships, to  continue to  use HFO in the A rctic .
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Figure 8. A m ou n t o f HFO carriage, HFO use, and BC em issions rem aining o r e lim inated as a 
consequence o f the proposed HFO ban.

The HFO use tha t w ould  have been exem pted, waived, or banned is analyzed by ship 
typ e  and then by flag  state below. We focus on HFO use in th is section because the 
am ount o f fuel used is d irec tly  related to  how much BC is em itted. The im pacts on 
HFO carriage by ship typ e  and flag state are included in A ppend ix  C. Im pacts on 
BC emissions are not sum m arized by ship typ e  and flag  state in th is analysis, as the 
proposed HFO ban's im pact on BC emissions in the A rc tic  is expected to  be sm all—only 
a 5% reduction, as shown in Figure 8.

Ship type
Figure 9 gives an overview  o f fuel use by fuel typ e  fo r each ship typ e  opera ting  in the 
A rc tic  in 2019, and Figure 10 shows the relative share o f each fuel used by each ship 
type. Ship types are ordered le ft to  righ t by absolute HFO fuel consum ption, w ith  oil 
tankers consum ing the m ost HFO, 179 kt. L iquefied gas tankers consum ed no HFO, 
and instead ran com p le te ly  on LNG; these ships consum ed the m ost fuel in the A rc tic  
in 2019. As shown in Figure 10, cargo ships such as oil tankers, general cargo ships, 
bulk carriers, chem ical tankers, and conta iner ships operate  a lm ost exclusively on 
HFO. A lm ost 80% o f re frigera ted  cargo fuel use and more than 60% o f cruise ship fuel 
consum ption  was HFO. Fishing vessels, service vessels (inc lud ing  icebreakers), tugs, 
and o ffshore  supp ly vessels m ainly use distillate.
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ferries. We assume tha t all ships tha t qua lify  fo r exem ptions continue to  ca rry  and use 
HFO. Recall, also, th a t we assume tha t in all cases where ships are e lig ib le  fo r waivers, 
they are sought and granted.

The green portions  o f Figure 11 show  HFO use th a t w ou ld  have been banned. The 
rem ainder would  have been allowed under the proposed HFO ban by v irtue  o f 
exem ptions or waivers. Ships sub ject to  the ban would  have been e ither (1) non-A rctic - 
flagged, non-exem pt ships or (2) A rc tic -flag ge d  ships outside  the boundaries o f the ir 
flag state 's IW, TS, or EEZ. Orange sections show  HFO used by A rc tic -flag ge d  ships 
when they were w ith in  the IW, TS, or EEZ o f the ir flag state, which would  have made 
them  e lig ib le  fo r a waiver. The red-and-orange s triped  sections show  HFO used by 
exem pt, A rc tic -flag ge d  ships when they were w ith in  the IW, TS, or EEZ o f th e ir flag 
state, m eaning th a t even if the ship d id  not have an exem ption, it could have been 
issued a waiver to  continue using HFO. The red portions  show  HFO used by ships 
ine lig ib le  fo r a w aiver bu t exem pt.

l Exem pt ííE xe m p t bu t could otherw ise be waived B W aived  BBanned

Oil tanker 

General cargo 

Bulk carrier 

Cruise 

Refrigerated bulk 

Fishing 

Chemical tanker 

Service vessel 

Container 

Tug

Ferry (pax-only)

29 2 8

40  60  80 100 120

HFO use (tousand tonnes, kt)
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Figure 11. HFO use th a t w ou ld  have been exem pt, wa ived, o r banned in the A rc tic  under the IMO's 
proposed HFO ban had it been im p lem ented  in 2019, by ship type .

Oil tankers used the m ost HFO in 2019, accounting fo r about 41% o f the to ta l. They 
were fo llow ed  by general cargo ships at 18%, bulk carriers at 9%, and cruise ships at 
8%. Here, we go into m ore deta il on how  much HFO use would  have been a llowed or 
banned under the proposed HFO ban fo r these ship types. Maps o f HFO used by these 
ship types are included in A ppend ix  D.

O il ta n k e rs . Oil tankers used 179 k t o f HFO in 2019 and only 3 kt, o r less than 2%, 
would  have been banned under the cu rren t proposal; 74% would  have been exem pt 
and 24% w ould  have been covered by a waiver. Because these ships operate  m ainly 
w ith in  the waters o f th e ir flag state, m ost o f the HFO tha t would  have been exem pt 
could also have been waived if the exem ptions were not in place. Russian-flagged 
ships accounted fo r 89% o f the HFO used by oil tankers in 2019, and oil tanker tra ffic  
is m ostly  concentra ted  along the Russian and Scandinavian coasts, including Russia's 
N orthern Sea Route (NSR). This is shown in Figure D1 in A ppend ix  D. Oil transpo rta tion  
is increasing along the NSR. More than 8 m illion tonnes o f oil and oil p roducts  were 
transpo rted  along the NSR in 2019 (N ord  University, 2020), nearly 10 tim es more than 
the 0 .86  m illion tonnes transpo rted  along the NSR in 2015 (Nord University, 2018). As 
illustrated  in Figure 11, m ost HFO used by oil tankers is by ships tha t are new enough 
to  qua lify  fo r an exem ption under the proposed ban. Therefore, any add itiona l new oil 
tankers are likely to  be exem pt under the cu rren t proposal.

13 ICCT W HITE PAPER | THE INTERNATIONAL MARITIME ORGANIZATION'S PROPOSED ARCTIC HEAVY FUEL OIL BAN



G e n e ra l c a rg o . General cargo ships used nearly 80 k t o f HFO but on ly 4 kt, o r 5%, 
would  have been banned, w ith  12% exem pt and 83% waived. General cargo  ships 
operate  th ro ug h ou t the A rc tic  (F igure D2 in A ppend ix  D), and th e ir a c tiv ity  may 
increase as A rc tic  cargo sh ipping increases. Because m ost general cargo ships qua lify  
fo r waivers, g row th  in general cargo ships may result in increased HFO use under the 
proposed ban.

B u lk  c a rr ie rs . Bulk carriers would  have had only 21% o f the ir HFO use banned under 
the proposed HFO ban, w ith  75% exem pt and 4% waived. Bulk carrier HFO use is 
m ost concentra ted  in tw o  places as shown in Figure D3 in A ppend ix  D. First, near the 
U.S. A rc tic , where bulk carriers serve the Red Dog Mine in Alaska. Second, west of 
Greenland, where ships trans it to  and from  Baffin land's Mary River Mine in Nunavut, 
Canada. Baffin land exported  4.1 m illion tonnes o f iron ore in 2017, and th a t required 56 
round trips  by panamax bulk carriers (Baffin land, 2018). In 2019, th a t g rew  to  5.9 m illion 
tonnes and 81 round trips  (Baffin land, 2020). Baffin land's long-te rm  goal is 30  m illion 
tonnes o f ore per year (Neary, 2020), which im plies m ore than 4 0 0  round -trip  voyages 
by panamax vessels. Three-quarte rs o f HFO used by bulk carriers is by ships th a t are 
new enough to  qua lify  fo r an exem ption under the proposed ban. Any add itiona l new 
bulk carriers are also likely to  be exem pt under the curren t proposal.

C ru ise  s h ip s . Cruise ships w ou ld  have had 84% o f th e ir HFO use banned, w ith  11% 
exem pt and only 5% waived. Cruise ships fue led by HFO operated th ro ug h ou t the 
A rc tic  in 2019, w ith  HFO use concentra ted  near the coasts and th rough  the N orthw est 
passage (Figure D4 in A ppend ix  D).5 W hile cruise ship tra ffic  may g row  as A rc tic  
tourism  becomes more popular, the cu rren t im pacts o f the coronavirus pandem ic 
notw ithstand ing , these ships are well covered by the proposed HFO ban. Most cruise 
ships fly  non -A rc tic  state flags, and thus HFO use could g row  m ainly from  using newer 
ships tha t would  be exem pt.

Flag state
Figure 12 gives an overview  o f fuel use by fuel typ e  fo r each flag state opera ting  in 
the A rc tic  in 2019, and Figure 13 shows the relative share o f each fuel used by each 
flag state. The to p  15 flag  states by HFO consum ption  are shown, and flag states 
are ordered le ft to  r igh t by absolute HFO fuel consum ption. Russian-flagged ships 
consum ed the m ost HFO, 287 kt, and ships flagged  to  the United States consum ed the 
least, less than 1 kt. Of the A rc tic  flag states, 74% o f Russian-flagged fuel use was HFO, 
fo llow ed  by Canada at 44%, Denmark at 36%, the United States at 9%, and N orway at 
3%; the rem ainder was m ainly d is tilla te  fuel.

5  T h e re  is H F O  u s e  m a p p e d  in c e r ta in  a re a s  n e a r  S v a lb a rd  w h e re  N o rw a y  has a lre a d y  b a n n e d  its  use. T h is  is 
a c o n s e q u e n c e  o f  th e  m a p p in g  p ro c e d u re  a n d  g r id  s ize . W e  e x c lu d e d  a ll H F O  u se  in  th e s e  a re a s  f ro m  o u r  
c a lc u la t io n s  a n d  r e s u lta n t  s ta t is t ic s .
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Figure 14 shows both  how much HFO was used by each flag sta te  in the A rc tic  in 
2019 and the p ropo rtion  tha t w ould  have been exem pt, waived, or banned under the 
proposed HFO ban. It shows the to p  10 flag states, as ranked by to ta l HFO use, and 
then there  is a gap until Norway, which ranks 19th, and the United States, which ranks 
24th in A rc tic  HFO use. We included these last tw o  in the figure  despite  the ir re lative ly 
small A rc tic  HFO use because they are A rc tic  flag  states and could g rant waivers to  
ships tha t fly  th e ir flags. A ppend ix  C includes the same figure  based on HFO carriage.
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Figure 14. HFO use th a t w ou ld  have been exem pt, wa ived, o r banned in the A rc tic  under the 
IMO's proposed HFO ban had it been im p lem ented in 2019, by flag state.

Russia. Russian-flagged ships used the m ost HFO, 287 kt, and th is represented about 
tw o -th ird s  o f HFO used in the A rc tic  in 2019. A b o u t 117 kt, o r 41%, would  have been 
exem pt and 57% could have been waived. Only 7 kt o f Russia’s HFO use w ou ld  have 
been banned, m eaning th a t if the HFO ban had been in place in 2019, m ore than 97% 
o f the HFO used by Russian-flagged ships could have been allowed. A b o u t 114 k t o f the 
117 k t tha t w ould  have been exem pt was used by oil tankers, and the ship tha t used the 
most, 19 kt, was the oil tanker Shturm an Skuratov. This ship alone accounted fo r more 
than 4% o f A rc tic  HFO use, despite  being on ly  one o f the 700  HFO-fueled ships in the 
A rc tic  th a t year. The Shturm an Skuratov  was bu ilt in 2017 and, w ith  a fuel tank capac ity  
o f m ore than 1,300 m3, would  qua lify  fo r an exem ption. Turning to  waivers, o f the 163 
k t o f HFO used by Russian-flagged ships th a t would  have been e lig ib le  fo r a waiver and 
not a lready exem pt, 60  kt was used by general cargo ships, 4 4  k t by oil tankers, 28 kt 
by re frigera ted  bulk carriers, and 18 k t by fish ing vessels.

C yprus . A t 19 kt, C yprio t-flagged  ships were a d is tan t second and represented 4% 
o f HFO used in the A rc tic  in 2019. The vast m a jo rity  o f this, 96%, would  have been 
exem pt. Of the 18 kt tha t would  have been exem pt, 12 kt was used by an oil tanker 
named Boris Sokolov, which was bu ilt in 2018. C yprio t-flagged  ships, especia lly oil 
tankers and LNG carriers, which use LNG instead o f HFO, are becom ing m ore com m on 
in the A rc tic  as they tran spo rt oil and gas from  the Russian A rc tic .

D e n m a rk . Danish-flagged ships used 16 kt o f HFO in the A rc tic  in 2019, which is about 
4% o f the to ta l tha t year. A b o u t 13 kt o f th is HFO could have been waived, and 2 kt 
would  have been exem pt, leaving jus t 1 k t banned. Therefore, if the HFO ban had been 
in place in 2019, 94% o f the HFO used would  have been allowed. C onta iner ships used 
11 kt o f HFO, and 99% o f th is was used in the Greenland EEZ; tha t means it wou ld  
have been e lig ib le  fo r a waiver. The ship th a t used the m ost HFO was the Irena A rc tica  
conta iner ship, which used 4.5 kt o f HFO and was bu ilt in 1994.

C a n a d a . Ships flagged  to  Canada used 15 kt o f HFO in the A rc tic  in 2019, which was 
more than 3% o f the to ta l HFO used. This includes 8 k t used by general cargo ships, 6 
k t by chem ical tankers, and 1 k t by bulk carriers. The ship tha t used the m ost HFO was 
the Kiva lliq  W chem ical tanker, which used about 1 kt o f HFO and was bu ilt in 2004 . 
Most HFO used by C anadian-flagged ships would  have been e lig ib le  fo r a w aiver under 
the proposed HFO ban. W ith  exem ptions and waivers, on ly 1 kt o f C anadian-flagged 
HFO use w ou ld  have been banned. If the HFO ban had been in place in 2019, 93% of 
the HFO used by C anadian-flagged ships w ould  have been allowed.

■  Exempt í í Exempt but could otherwise be waived BW aived  BBanned

16 ICCT W HITE PAPER | THE INTERNATIONAL MARITIME ORGANIZATION'S PROPOSED ARCTIC HEAVY FUEL OIL BAN



B ah am as. Baham ian-flagged ships used 15 kt o f HFO in the A rc tic  in 2019, or about 
3% o f the to ta l HFO used. Cruise ships used 14 kt o f HFO. Nearly all o f the HFO used 
by these ships w ou ld  have been banned, except fo r a small am ount, 0.5 kt, th a t would  
have been exem pt. The ship th a t used the m ost HFO in 2019 was the Ocean Endeavor, 
which used 2.5 k t and was bu ilt in 1982. This ship w ould  not have been a llowed to  use 
HFO in the A rc tic  had the proposed ban been in effect.

Other Arctic-flagged ships
N o rw a y . Ships flagged  to  Norway used 1.5 kt o f HFO in the A rc tic  in 2019, less than 
1% o f the to ta l used. The oil tanker M aribe l used the m ost HFO, 0.5 kt, and was bu ilt in 
2007. It w ou ld  not have been e lig ib le  fo r exem ptions or waivers in 2019. Considering 
exem ptions and waivers, 0 .6 k t o f N orw eg ian-flagged  HFO use w ou ld  have been 
banned. This means tha t if the HFO ban had been in place in 2019, 60% o f the HFO 
used by N orw eg ian-flagged  ships w ou ld  have been allowed. Note tha t Norwegian 
cruise ship and fe rry  ope ra to r H urtig ru ten  has agreed not to  use HFO when opera ting  
in the A rc tic . This move prevented 4 kt o f HFO from  being used in the A rc tic  in 2019.

U n ite d  S ta te s . Four U .S.-flagged H FO -fue led ships ope ra ted  in the  A rc tic  in 2019— 
tw o  general ca rgo  ships, one chem ical tanker, and one fish ing  vessel. U .S.-flagged 
ships used less than 1 k t o f HFO in the  A rc tic . The sh ip th a t used the m ost HFO was 
the  general ca rgo  ship SLNC M agothy  (p rev ious ly  nam ed the N orfo lk), w hich used 
0 .35 kt and was b u ilt in 2009 . The ship re flagged  to  the  U nited States in 2019 and 
was p reviously flagged  to  Liberia, Burkina Faso, S ingapore, Germany, and G ibraltar. 
This is an exam ple o f a sh ip re flagg ing  to  an A rc tic  state. If o the r ships do the  same 
in the fu tu re , they cou ld  be e lig ib le  fo r  waivers. W ith  exem ptions and waivers, about
0 .6 k t o f U .S.-flagged HFO use w ou ld  have been banned, m eaning if the  HFO ban had 
been in place in 2019, on ly abou t 30% o f the  HFO used by U .S.-flagged ships w ou ld  
have been allowed.

ALTERNATIVES TO THE PROPOSED BAN
Assum ing th a t ships take fu ll advantage o f exem ptions and waivers, the proposed 
ban w ould  have a llowed about 70% o f HFO carriage and 84% of HFO use to  continue, 
and th is would  have reduced BC emissions by only 5%. A rguably, th is is not consistent 
w ith  reducing the risks o f the use and carriage o f HFO as fuel by ships in A rc tic  
waters. To p ro tec t the A rc tic  from  both  HFO spills and the clim ate  w arm ing im pacts 
o f BC emissions, po licym akers at IMO should consider changes before approving  
the te x t o f the ban at MEPC 75 in Novem ber 2020. To help understand the im pacts 
o f various com bina tions o f exem ptions and waivers, we analyzed how the am ount o f 
HFO carriage and use exem pted, waived, or banned w ould  change under six po licy 
a lternatives. This is shown in Figure 15 (HFO carriage) and Figure 16 (HFO use). We also 
show  how BC emissions would  change under each a lternative  in Figure 17, as less HFO 
use translates to  few er BC emissions. Figure 18 serves as a reference to  understand the 
consequences o f d iffe ren t com bina tions o f exem ptions and waivers on HFO carriage, 
HFO use, and BC emissions.
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The six po licy  a lternatives are as fo llows:

1. No exem ptions or waivers

2. W aivers in IW

3. W aivers in IW and TS

4. W aivers in IW, TS, and EEZ

5. Exem ptions

6. Exemptions, plus waivers in IW and TS
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Figure 15. Heavy fuel oil carriage tha t w ou ld  be exem pt, wa ived, o r banned in the A rc tic  under the IMO’s proposed HFO ban 
com pared to  a lte rnatives.
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Figure 16. Heavy fue l oil use tha t w ou ld  be exem pt, wa ived, o r banned in the A rc tic  under the IMO’s proposed HFO ban com pared to  
alte rnatives.
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Figure 19 shows the HFO use th a t w ou ld  have rem ained if the HFO ban, as proposed, 
had been im plem ented in 2019. Com paring it to  Figure 6, it is clear tha t the proposed 
ban w ould  not fundam enta lly  change the am ount and location o f HFO used in the 
A rc tic  until exem ptions and waivers expire.

Figure 19. HFO use th a t w ou ld  have been a llow ed unde r the  p roposed  ban, had it been in place 
in 2019.

Moving dow n Figures 15, 16, and 17, the to p  bars show  the HFO ban w ith o u t exem ptions 
or waivers, in which case 100% o f HFO carriage and use w ould  be banned and BC 
emissions w ou ld  decrease by 30% .6 The second bars show tha t d isa llow ing exem ptions 
and lim iting  waivers only to  IW results in banning 75% o f HFO carriage and 82% of 
HFO use, which would  cut BC emissions by 24%. The th ird  bar in the figures shows the 
im pact o f a llow ing waivers in both  IW and TS. In th is case, 70% o f HFO carriage and 
75% o f HFO use w ou ld  be banned, and th is w ou ld  cut BC emissions by 22%. Figure 
20 shows the location and am ount o f HFO used th a t w ou ld  have been a llowed in 2019 
under th is alternative. Com paring th is w ith  Figure 19 shows tha t HFO remains available 
fo r use near shore; th is could a llow  fo r dom estic  transpo rta tion  while banning HFO 
in the o ffshore  areas. This a lternative  may strike a balance between a llow ing HFO to  
be carried and used fo r dom estic  sh ipping and com m un ity  resupply while banning 
a s ign ifican t am ount o f HFO carriage and use. However, an HFO spill close to  shore 
would  result in larger d irec t im pacts to  A rc tic  coastlines and coastal com m unities. The 
m ost p ro tec tive  a lternative  is a ban w itho u t exem ptions and waivers.

6  B C  e m is s io n s  f r o m  H F O  fu e le d  s h ip s  th a t  s w i tc h  to  d is t i l la te  w o u ld  fa ll 4 4 %  f r o m  2 2 5  t  t o  121 t, r e d u c in g  t o ta l  
B C  e m is s io n s  in t h e  A r c t ic  f ro m  3 5 6  t  t o  2 5 2  t,  a d e c re a s e  o f  3 0 % .
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Figure 20. HFO use tha t w ou ld  have been a llow ed if the ban had been in place in 2019, d id  not 
a llow  exem ptions, and on ly a llow ed waivers in in terna l w a ters and te rrito ria l seas.

The fou rth  bars in Figures 15, 16, and 17 show the im pact o f a llow ing waivers in the 
IW, TS, and EEZ w itho u t a llow ing exem ptions. In th is case, while 64% o f HFO carriage 
would  be banned, on ly 29% o f HFO use would  have been banned. BC emissions would 
fall by on ly 8%. Therefore, if waivers are to  be allowed, po licym akers should consider 
lim iting  th e ir app lica tion  to  on ly IW and TS.

The fifth  bars show the im pact o f on ly a llow ing exem ptions. In th is case, 63% o f HFO 
carriage and 58% o f HFO would  have been banned. BC emissions w ou ld  be reduced 
18%. A llow ing  exem ptions w itho u t waivers would  prevent m ore than half o f the HFO 
carried and used in the A rc tic  as o f 2019, as shown in Figure 21. However, the flee t 
o f ships th a t use and ca rry the m ost HFO, oil tankers and bulk carriers, are re lative ly 
young, and new ships entering the flee t to  meet increasing dem and fo r transpo rting  
ores and oil w ill likely be e lig ib le  fo r an exem ption. Therefore, the am ount o f HFO 
carriage and use th a t w ou ld  be banned by the tim e the HFO ban enters into force 
would  likely be lower. These ships are engaged m ostly  w ith  transpo rting  bulk ores 
and oil to  market, ra ther than com m un ity  resupply. Therefore, d isa llow ing exem ptions 
should not have an undue im pact on com m un ity  resupply, especia lly if waivers are 
a llowed in IW and TS. This would  a llow  ships o f any type, inc lud ing  bulk carriers and oil 
tankers, to  tran spo rt goods, materials, and supplies to  com m unities while  using HFO 
until the w aiver period  expires.
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Figure 21. HFO use th a t w ou ld  have been a llow ed if the ban had been in place in 2019 and only 
a llow ed exem ptions.
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CONCLUSIONS
We analyzed the e ffectiveness o f the proposed A rc tic  HFO ban in term s o f how much 
HFO carriage and use it can be expected to  prevent and how much BC emissions it can 
be expected to  reduce. We assumed th a t all ships e lig ib le  fo r exem ptions and waivers 
would  use them , and th a t ships would  not reflag or a lter th e ir routes to  take advantage 
o f the waivers clause. We found  that, had the proposed HFO ban been in place in 2019, 
exem ptions and waivers w ou ld  have a llowed as much as 70% o f HFO carriage and 
84% o f HFO use to  remain in the A rc tic . Put the o ther way, the proposed HFO ban, as 
w ritten , is expected to  ban only 30% o f HFO carriage and 16% o f HFO use. In th is case, 
BC emissions w ould  be reduced by only 5%.

As newer ships enter the A rc tic  fleet, especia lly oil tankers and bulk carriers to  
m eet g row ing  dem and fo r tra n sp o rtin g  A rc tic  oil and ores, m ore ships w ill qua lify  
fo r exem ptions. A dd itiona lly , if ships reflag to  A rc tic  states, m ore could  q u a lify  fo r 
w aivers and the e ffectiveness o f the  ban w ou ld  be fu rth e r e roded until all exem ptions 
and waivers expire in 2029. Therefore, the  exem ptions and w aivers conta ined  in the 
proposed  ban underm ine its a b ility  to  substan tia lly  reduce the  risks o f the  use and 
carriage o f HFO as fuel by ships in A rc tic  w aters until 2029, and a lterna tives should 
be considered.

We evaluated six a lternatives to  the proposed HFO ban tha t IMO policym akers, 
including the A rc tic  states which have led the negotia tions, can consider. An HFO 
ban w ith  no exem ptions or waivers is the m ost p ro tective , but Figure 18 can be used 
as a reference fo r IMO policym akers to  understand the consequences o f d iffe ren t 
com bina tions o f exem ptions and waivers on HFO carriage, HFO use, and BC emissions. 
If waivers are lim ited  to  IW and TS, about 70% o f HFO carriage and 75% o f HFO use 
would  be expected to  be banned, and BC emissions w ou ld  be reduced by 22% as 
ships fue led w ith  HFO sw itch to  distillates. This alternative, which does not a llow  fo r 
exem ptions bu t does a llow  fo r waivers in IW and TS, may strike a balance between 
a llow ing HFO to  be carried and used fo r dom estic  sh ipping, includ ing com m un ity  
resupply, while banning a s ign ifican t am ount o f HFO carriage and use in the rest o f the 
A rc tic  ocean. However, an HFO spill close to  shore would  result in larger d irec t im pacts 
to  A rc tic  coastlines and coastal com m unities. A dd itiona lly , if exem ptions are included, 
we suggest lim iting  the period  in which exem ptions are allowed (i.e., have them  expire 
before  2029), given tha t a large p ropo rtion  o f HFO is a lready used by ships th a t would 
qua lify  fo r exem ptions, and the num ber o f ships th a t w ou ld  qua lify  fo r exem ptions will 
likely g row  over time.

L im iting  the scope o f exem ptions and waivers would  reduce the risks o f the use and 
carriage fo r use o f HFO by ships in A rc tic  waters. It would  also be consistent w ith  the 
orig inal proposal fo r the HFO ban subm itted  to  MEPC 72 by Finland, Germany, Iceland, 
the Netherlands, New Zealand, Norway, Sweden, the United States, which sta ted tha t 
the ban should be im p lem ented  as soon as possible, and tha t any delay should be 
short-lived.
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A PPEN DIX  A. PROPOSED HFO BAN
Draft text for the Arctic HFO ban, as found in Annex 12 of PPR 7/22/Add.1

R e g u la tio n  4 3 A
Specia l requirem ents fo r  the use and  carriage o f  oils as fue l in A rc tic  waters

1 W ith  the exception o f ships engaged in securing the sa fe ty o f ships or in search and 
rescue operations, and ships ded ica ted  to  oil spill preparedness and response, the 
use and carriage o f oils iden tified  in paragraph 1.2 o f regula tion 43 as fuel by ships 
shall be p roh ib ited  in A rc tic  waters, as defined in regula tion 46.2  o f th is Annex, on 
and a fte r 1 Ju ly 2024.

2 N otw iths tand ing  the provisions o f paragraph 1 o f th is regulation, fo r ships to  which 
regula tion 12A o f th is Annex or regula tion 1.2.1 o f chapter 1 o f Part II-A o f the Polar 
Code apply, the use and carriage o f oils iden tified  in paragraph 1.2 o f regula tion 43 
as fuel by ships shall be p roh ib ited  in A rc tic  waters, on and a fte r 1 Ju ly 2029.

3 W hen p rio r operations have included the use and carriage o f oils listed in 
paragraph 1.2 o f regula tion 43 as fuel, the cleaning or flushing o f tanks or p ipelines 
is not required.

4 N otw iths tand ing  the provisions o f paragraphs 1 and 2 o f th is regulation, the 
A dm in is tra tion  o f a Party to  the present Convention, the coastline o f which borders 
on A rc tic  waters, may tem pora rily  waive the requirem ents o f paragraph 1 o f th is 
regula tion fo r ships fly ing  the flag  o f the Party while  opera ting  in waters sub ject to  
the sovere ign ty  or ju risd ic tion  o f th a t Party, tak ing  into account the guidelines to  
be deve loped by the O rganization. No waivers issued under th is paragraph shall 
app ly on and a fte r 1 Ju ly 2029.

5 The A dm in is tra tion  o f a Party to  the present Convention which allows app lica tion  
o f paragraph 4 o f th is regula tion shall com m unicate  to  the O rganization fo r 
c ircu la tion  to  the Parties particu la rs thereof, fo r th e ir in fo rm ation  and appropria te  
action, if any.
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A PPEN DIX  B. EXEMPTIONS

Regulatory text associated with exemptions to the Arctic HFO Ban 

M A R P O L  A n n e x  I, re g u la t io n  12A  s ta tes :

"This regulation shall app ly to  all ships w ith  an aggregate  oil fuel capac ity  o f 6 0 0  m3 
and above which are delivered on or a fte r 1 A ugust 2010, as defined in regula tion 1.28.9 
o f th is Annex.”

Regulation 1.28.9 o f MARPOL Annex I states:

"Ship delivered on or a fte r 1 A ugust 2010 means a ship:

.1 fo r which the bu ild ing  con trac t is p laced on or a fte r 1 A ugust 2007; or

.2 in the absence o f a bu ild ing  contract, the keels o f which are laid or which are at a 
sim ilar stage o f construction  on or a fte r 1 February 2008; or

.3 the de livery  o f which is on or a fte r 1 A ugust 2010; or

.4 which have undergone a m ajor conversion:*

.4.1 fo r which the con trac t is p laced a fte r 1 A ugust 2007; or

.4.2 in the in the absence o f a bu ild ing  contract, the keels o f which are laid or 
which are at a s im ilar stage o f construc tion  on or a fte r 1 February 2008; or

.4.3 which is com p le ted  a fte r 1 A ugust 2010.

*MEPC 59 agreed (MEPC 59/24, paragraph 6.18) th a t the c la rifica tion  o f the 
requirem ents o f MARPOL Annex I regulation 12A is also app licab le  to  m ajor 
conversions as defined in regula tion 1.28.9.”

P o la r C o d e  P a rt I I-A ,  c h a p te r  1, re g u la t io n  1.2.1 s ta tes :

"1.2.1 For ca tegory  A  and B ships constructed  on or a fte r 1 January 2017 w ith  an 
aggregate  oil fuel capacity  o f less than 6 0 0  m3, all oil fuel tanks shall be separated from  
the ou te r shell by a d istance o f not less than 0.76 m. This provision does not app ly  to 
small oil fuel tanks w ith  a m axim um  indiv idua l capac ity  not g reater than 30 m3.”

C onstructed is defined in MARPOL Annex I paragraph 30 as fo llows:

"C onstructed  means a ship the keel o f which is laid or which is at a sim ilar stage of 
construc tion .” This suggests tha t the keel laid date is the construction  date.

C ategory A  ship is defined in paragraph 2.1 o f the in troduc tion  to  the Polar Code 
as fo llows:

"C ategory A  sh ip  means a ship designed fo r operation in polar waters in at least 
m edium  firs t-year ice, which may include old ice inclusions.”

Medium firs t-year ice is defined in paragraph 2.8 o f the in troduc tion  as fo llows:

"Medium first-year ice  means first-year ice o f 70 cm to  120 cm thickness.” On the basis 
o f the POLARIS Guidance (MSC.1/Circ.1519, 6 June 2016) and subsequent discussions 
w ith  experts Category A  ships are understood to  include IACS polar class 1 through 5.

C ategory B ship is defined in paragraph 2.2 o f the in troduction  to  the Polar Code 
as fo llows:

"C ategory B sh ip  means a ship not included in ca tegory  A, designed fo r opera tion  in 
polar waters in at least th in  firs t-year ice, which may include old ice inclusions.”
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Thin firs t-year ice is defined in paragraph 2.15 o f the in troduction  as follows:

"Thin firs t-year ice  means firs t-year ice o f 30 cm to  70 cm th ickness.” On the basis of 
the POLARIS Guidance (MSC.1/Circ.1519, 6 June 2016) and subsequent discussions 
C ategory A  ships are understood to  include IACS polar class 6 and 7.

C ategory C ships do not need to  p ro tec t the ir oil fuel tanks. They are defined in 
paragraph 2.3 o f the in troduction :

"C ategory C sh ip  means a ship designed to  operate  in open w ater or in ice 
cond itions less severe than those included in categories A  and B.” On the basis of 
the POLARIS Guidance (MSC.1/Circ.1519, 6 June 2016) and subsequent discussions 
w ith  experts  C ategory C ships are understood to  include F in land/Sw eden ice 
classes 1A Super, 1A, 1B, 1C, and No Ice Class.
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A PPEN DIX  C. HFO CARRIAGE BY SHIP TYPE A N D  FLAG 
STATE
This appendix describes how the proposed HFO ban a ffects the am ount o f HFO 
carriage tha t w ou ld  be exem pt, waived, or banned by ship typ e  (F igure C1) and flag 
state (F igure C2).
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Figure C1. HFO carriage tha t w ou ld  have been exem pt, waived, o r banned in the A rc tic  under the 

IMO's proposed HFO ban had it been im p lem ented in 2019, by ship type.
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A PPEN DIX  D. MAPS OF HFO USED BY OIL TANKERS, 
G E N E R A L C AR G O  SHIPS, B U LK  CARRIERS, A N D  
CRUISE SHIPS IN 2019

Figure D1. Oil tanker HFO use in the A rc tic  in 2019.
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Figure D2. General ca rgo  HFO use in the A rc tic  in 2019.

Figure D3. Bulk carrie r HFO use in the A rc tic  in 2019.
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Figure D4. Cruise ship HFO use in the A rc tic  in 2019.
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A PPEN DIX  E. HFO CARRIAGE A N D  USE EXEMPT, 
W AIVED, OR B A N N E D  W ITHIN  EACH C O U N T R Y ’S 
ARCTIC WATERS UNDER THE PROPOSED HFO BAN 
COM PARED TO THE ALTERNATIVES
This appendix shows how much HFO carriage and HFO use would have been exempt, 
waived, or banned w ith in  each country 's  A rc tic  waters, i.e., those waters subject to  the 
sovere ignty or ju risd ic tion  o f each coun try  w ith  a coastline tha t borders IMO's defin ition  
o f A rc tic  waters. These countries include Russia, Denmark (Greenland), Canada, Norway 
(Svalbard and Jan Mayen), and the United States. W aters subject to  the sovere ignty 
or ju risd ic tion  o f each coun try  would  include internal waters (IW ), te rrito ria l seas (TS), 
and Exclusive Economic Zones (EEZ). Figure E1 shows how much HFO was carried and 
Figure E7 shows how  much HFO was used w ith in  each country 's  A rc tic  waters (IW, TS, 
and EEZ) by ships o f any flag in 2019. Figures E2-E6 show HFO carriage and Figures 
E8-E12 show HFO use tha t would be exempt, waived, or banned in each country 's  
waters under the IMO's proposed HFO ban com pared to  the alternatives.

HFO CARRIAGE
4 0 0

Russia Denmark Canada Norway USA
(Greenland) (Svalbard +

Jan Mayen)

Figure E1. HFO carried  w ith in  each co u n try 's  A rc t ic  w a te rs  (IW , TS, and EEZ) by ships o f any 
f lag, 2019.
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Figure E2. HFO carriage tha t w ou ld  be exem pt, waived, o r banned in Russian w aters (IW , TS, and EEZ) under the IMO's proposed 
HFO ban com pared to  a lte rnatives.
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Figure E3. HFO carriage tha t w ou ld  be exem pt, waived, o r banned in Danish (G reenlandic) w aters (IW , TS, and EEZ) under the IMO's 
p roposed  HFO ban com pared to  a lte rnatives.
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Figure E4. HFO carriage tha t w ou ld  be exem pt, waived, o r banned in Canadian w aters (IW, TS, and EEZ) under the IMO's proposed 
HFO ban com pared to  a lte rnatives.
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Figure E5. HFO carriage tha t w ou ld  be exem pt, wa ived, o r banned in N orw egian (Svalbard and Jan Mayen) w a ters (IW, TS, and EEZ)

under the IMO's proposed HFO ban com pared to  a lte rnatives.

<D■u
'wcoo

<D
4-*

<

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percentage of total 2019 HFO carriage

Figure E6. HFO carriage th a t w ou ld  be exem pt, wa ived, o r banned in U.S. w a ters (IW, TS, and EEZ) under the IMO's proposed HFO
ban com pared to  a lte rnatives.
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Figure E7. HFO used w ith in  each coun try 's  A rc tic  w a ters (IW, TS, and EEZ) by ships o f any 

flag, 2019.
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Figure E8. HFO use tha t w ou ld  be exem pt, wa ived, o r banned in Russian w ate rs (IW , TS, and EEZ) under the IMO's proposed HFO 
ban com pared to  a lte rnatives.
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Figure E9. HFO use tha t w ou ld  be exem pt, wa ived, o r banned in Danish (G reen landic) w a ters (IW, TS, and EEZ) under the IM O’s 
proposed HFO ban com pared to  a lte rnatives.
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Figure E10. HFO use tha t w ou ld  be exem pt, waived, o r banned in Canadian w aters (IW, TS, and EEZ) under the IM O’s proposed HFO 
ban com pared to  a lte rnatives.
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Figure E11. HFO use tha t w ou ld  be exem pt, waived, o r banned in N orw eg ian (Svalbard and Jan Mayen) w aters (IW, TS, and EEZ) 

under the IMO’s proposed HFO ban com pared to  a lte rnatives.

<D■u
'wcoo

t/>
<D>
4->fljc
<D

<

0% 10% 20% 30% 40% 50% 60% 70%

Percentage of total 2019 HFO use

80% 90% 100%

Figure E12. HFO use tha t w ou ld  be exem pt, wa ived, o r banned in U.S. w a ters (IW, TS, and EEZ) under the IM O’s proposed HFO ban 
com pared to  a lte rnatives.
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