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TO: MARINE COMMITTEE
Copy: All Full and Associate Members (for information)

ICS SUMMARY OF THE REPORT OF THE FOURTH IMO GHG STUDY

Action Required: Members are invited to note the attached summary of the
report of the fourth IMO GHG study and distribute accordingly.

Members may recall that the final report of the Fourth IMO Greenhouse Gas study
(GHG4) was published on 29 July 2020.

In order to present our analysis of the report, the Secretariat has prepared a brief
summary that can be found at Annex.

Members are invited to share this information with their own media contacts and
stakeholders. Any questions should be addressed to the undersigned
(sunil.krishnakumar@ics-shipping.org).

Sunil Krishnakumar
Senior Technical Advisor

International Chamber of Shipping Limited. Registered in England No. 2532887 at the above address
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(Serbest Ceviridir)
4. IMO Sera Gazi Calismasi
Ozet ICS Sekreteryasi tarafindan hazirlanmstir.

Uluslararas1 Denizcilik Orgiitii (International Maritime Organization — IMO) Deniz Cevresini
Koruma Komitesi (Marine Environment Protection Committee — MEPC) 74. dénem
toplantisinda 4. IMO Sera Gazi (Green House Gas — GHG) Caligmasi baglatilmistir.

Calisma raporunun son hali IMO tarafindan 29 Temmuz 2020 tarihinde yaymlanmaistir.
Onemli Bulgular

e Uluslararasi denizcilik sektorii, diinyadaki insan kaynakli sera gazi emisyonlarinin yaklagik
%?2’lik kismindan sorumludur. Bu nedenle emisyonlarin azaltilmasi i¢in asamali olarak
azaltilmasi 6nem arz etmektedir.

e Bu calisma, uluslararas1 denizcilik sektoriiniin 2030 yili i¢in diinya filosu genelinde
ortalama olarak karbon yogunlugunu 2008 yilina kiyasla en az %40 azaltmaya ydnelik
iddiali IMO hedefini karsilama yolunda ilerledigini gostermektedir. Taginan 1 ton kargonun
kilometre basina CO, emisyonlar1 agisindan iyilesmesi saglanmis olup drnek olarak 2008
ile 2018 yillar1 arasinda %30 azalma kaydedilmistir.

e S6z konusu calisma, ayni donemde deniz ticaretinde %40 artis olmasina ragmen 2018
yilindaki toplam sera gazi emisyonlarinin 2008 yili seviyelerine (uluslararasi denizcilik
emisyonlar1 yaklasik %35 daha diisiikk) gore neredeyse %7 daha diisiik oldugunu
gostermektedir.

e (Caligma, denizcilik sektoriiniin CO, emisyonlarindaki degisikliklerin deniz ticaretindeki
biliylimeden bagimsiz oldugunu gostermektedir.

e Bununla birlikte ¢aligmanin gelecekteki CO, artisina yonelik tahminleri, ticari bilylimeye
bakilmaksizin sifir karbonlu yakitlar ve tahrik sistemleri yayginlastiriimadan 2050 yilinda
toplam emisyonlari en az %50 azaltma hedefine ulasmanin miimkiin olmayacagini
dogrulamaktadir. Bu durum, sifir karbon teknolojilerinin gelistirilmesini hizlandirmanin
onemini ve sektdriin 5 milyar ABD dolar tutarindaki uluslararasi denizcilik Ar-Ge
programi teklifinin hiikiimetler tarafindan desteklenmesi ihtiyacina dikkat ¢ekmektedir.

Calhisma Gecmisi

Calisma, uluslararas1 denizcilik sektdriinden kaynaklanan ge¢mis tarihli emisyon tahminlerini
gelistirmek ve gelecekteki emisyonlar: tahmin etmek amaciyla CE Delft sirketi liderligindeki
bir konsorsiyum tarafindan;

1. 2012-2018 yillar1 arasinda uluslararast denizcilik faaliyetlerinden kaynaklanan GHG
emisyon envanteri,

2. 2008 ve 2012-2018 yillarindan uluslararasi denizcilik sektoriiniin karbon yogunlugunun
analizi,

3. 2018-2050 yillarina yonelik uluslararasi denizcilik emisyonlari i¢in senaryolar

olusturularak gergeklestirilmistir.

Calisma raporu, karbon yogunluguna yonelik dort 6l¢iim sunmaktadir: Enerji Verimliligi
Operasyonel Gostergesi (Energy Efficiency Operational Indicator — EEOI, g CO,/t/nm), Yillik



Verimlilik Oran1 (Annual Efficiency Ratio — AER, g CO,/dwt/nm), Kat Edilen Mesafe Basina
CO; Emisyonu (DIST, kg CO,/nm), TIME (t COy/hr).

Asagida yer alan maddeler emisyon envanterine dahil edilmistir:

1. Baslangicta Birlesmis Milletler iklim Degisikligi Cerceve Sozlesmesi (UNFCCC)
stireci kapsaminda ele alinan alt1 gaz: karbon dioksit (CO,), metan (CHy), azot oksit
(N,0), hidroflorokarbonlar (HFCs), perflorokarbonlar (PFCs) ve kiikiirt heksafloriir
(SFs).

2. Diger ilgili maddeler: azot oksitler (NOy), metan olmayan ucucu organik bilesikler
(NMVOCs), karbon monoksit (CO), partikiiler madde (PM) ve kiikiirt oksitler (SOy)

3. Siyan karbon (Black Carbon — BC).

Genel Yorumlar

Calismada, 2018 yilinda benimsenen Baslangic Sera Gazi Stratejisi tarafindan belirlenen sera
gaz1 azaltma hedeflerinin konusu olan uluslararast denizcilik sektoriine (yurt i¢i deniz
tasimacilig1 yerine) atfedilen toplam denizcilik emisyonlariin oranini hesaplamak i¢in 6nceki
caligmaya gore farkli bir metodoloji kullanilmaktadir. Caligma, uluslararasi emisyonlar1 farkli
tilkelerdeki iki liman arasindaki bir seferde meydana gelenler olarak tanimlayan sefer temelli
tahsis kullanmakta olup alternatif “gemi temelli” tahsis ise, Ugiincii Sera Gazi Calismasi’na
(2014) gore emisyonlar1 gemi tiirlerine gore tanimlamaktadir.

Bu yeni metodoloji kullanilarak 2008-2012 yillar1 i¢in uluslararasi denizcilik kaynakli sera gazi
emisyonlar1 envanteri hesaplanmamistir. Calismanin ¢ogu, Sera Gazi Baslangi¢ Stratejisi’nde
kararlastirilan hedefler i¢in IMO tarafindan belirlenen temel yil olan 2008 yilina kiyasla 2018
yilindaki durumundan ziyade 2012 ve 2018 yillar1 arasindaki gelismelere odaklanmaktadir.
Sonug olarak Caligma, emisyonlarin 2008 yilinda oldugundan 6nemli Ol¢lide daha diisiik
kaldig1 yerine 2012 yilindan simdiye kadar nasil arttigin1 vurgulamaktadir. Yani bardagin bos
kismina dikkat ¢ekmektedir.

Daha Once uluslararas1 olarak kabul edilen, iki ugrak liman arasindaki uluslararasi sefer
sirasinda gemilerden kaynaklanan emisyonlar artik Paris Anlasmasi dahilindeki ulusal GHG
azaltma taahhiitleri kapsaminda yer aldig1 icin, uluslararasi emisyonlari belirleyen yeni yontem
ozellikle uzun kiy1 seridine sahip olan bazi hiikiimetler i¢in tartigmali konuma gelmistir.

Bu yeni metodolojinin etkisi, uluslararasi denizcilik sektoriintin sorumlu tutuldugu toplam sera
gaz1 emisyonu tahminlerini azaltmak olsa da, uluslararasi denizcilige yansitilacak azalma
ylizdelerinin bir kismi artik "yurt i¢i deniz tasimaciligi" sektoriine atfedilmektedir. 2018 yi1linda
denizcilik sektoriinden kaynaklanan toplam emisyonlarin 2008 yilindan yaklasik %7 daha

diistik oldugu, uluslararas1 emisyonlarin ise %5 ten daha az oldugu tahmin edilmektedir.
Doérdiincii GHG Calisma Raporu’ndan Dikkat Cekici Tahminler ve Yorumlar
Deniz Tasimacihigl Ticaretinde Biiyiime

e (alismada, 1999 ile 2019 yillar1 arasinda toplam deniz tasimacilig1 ticaretinin iki kat arttig1
degerlendirilmektedir.

e Ayrica ticaret, ulagtirma hizmetleri (ton-km) ile Olgiildiigiinde, saglanan ulastirma
hizmetlerinin % 95’ini olusturan deniz tasimaciliginin baskin oldugu goriilmektedir.



Emisyon Envanteri

IMO Sera Gaz1 Stratejisi tarafindan belirlenen azaltma hedeflerinin, 2008 temelini kullanan
uluslararas1 denizcilik emisyonlar1 temelinde oldugu hatirlatilmaktadir.

Yurt i¢i denizciligi sefer bazinda uluslararasi emisyonlardan ayiran bu ¢alismada, 2008
yilinda uluslararast denizcilik faaliyetlerinden kaynaklanan GHG emisyonlariin (CO,e
olarak kisaltilan karbondioksit esdegeri cinsinden Olgiiliir; bir metrik ton baska bir sera
gaziyla ayn kiiresel 1sinma potansiyeline sahip metrik ton CO, emisyonu sayist olarak
tanimlanir) 794 milyon ton oldugunu tahmin edilmektedir(Ugiincii IMO Sera Gazi
Calismasi’nda yer alan yontem kullanildiginda karsilik gelen deger ise 940 milyon ton
CO,e’dir). ilave olarak, 2008 yilinda uluslararasi denizcilik faaliyetlerinden kaynaklanan
CO, emisyonlarinm 776 milyon ton oldugu tahmin edilmektedir (Ugiincii IMO Sera Gazi
Calismasi’nda yer alan yontem kullanildiginda karsilik gelen deger ise 921 milyon tondur).
Yeni sefer bazli uluslararasi denizciligin pay1 kapsaminda Caligmada, 2012 yilinda 713
milyon ton CO,e olan sera gazi emisyonlarinin %>5,8’lik bir artis ile 2018 yilinda 755
milyon ton CO,e'ye yiikseldigi degerlendirilmektedir. Bununla birlikte, 2008 ile 2018
yillar1 arasinda uluslararasi denizcilik faaliyetlerinden kaynaklanan sera gazi
emisyonlar1 %4,9 azalarak, 2008 yilinda 794 milyon ton CO;e olan deger 2018 yilinda
755 milyon ton CO,e'ye diismiistiir.

Yeni sefer bazli uluslararasi denizciligin pay1 kapsaminda calismada, 2012 yilinda 701
milyon ton olan CO, emisyonlarinin %5,6’lik bir artis ile 2018 yilinda 740 milyon tona
yiikseldigi degerlendirilmektedir. Bununla birlikte, 2008 ile 2018 yillar1 arasinda
uluslararasi denizcilik faaliyetlerinden kaynaklanan CO, emisyonlar1 %4,6 azalarak,
2008 yilinda 776 milyon ton olan deger 2018 yilinda 740 milyon tona diismiistiir.
Calismada, uluslararast ve yerel denizcilik emisyonlarini tahmin etmek i¢in farkli bir
yontem kullanilarak, daha énce Ugiincii IMO Sera Gazi Calismasi’nda yer alan uluslararasi
denizciligin gemi temelli paymnin belirlenmesi i¢in 2012 yilindaki deger yeniden
hesaplanmistir. Calisma, bu degeri kullanarak 2012 yilinda 848 milyon ton olan CO,
emisyonlarinin  %8,4’likk bir artisla 2018 yilinda 919 milyon tona yiikseldigini
degerlendirmektedir. Ancak Caligmada, ilgili 2008 yili1 degerleri ayn1 sekilde yeniden
hesaplanmamistir, bu nedenle IMO Sera Gazi Stratejisi’nin azaltma hedefleriyle ilgili
ilerlemeyi gostermek icin bir karsilastirma yapmak miimkiin degildir.

2012 yilindan 2018 yilina kadarki donemde uluslararasi denizcilik faaliyetlerinden
kaynaklanan emisyonlar, kiiresel CO, emisyonlarinin yaklagsik olarak ayni sabit payin1 (%2)
temsil etmektedir.

Denizcilik Sektoriiniin Toplam GHG ve CO, Emisyonlari

Calismada, CO,e olarak ifade edilen karbondioksit (CO,), metan (CH,4) ve azot oksit (N,O)
dahil olmak tizere toplam denizcilik faaliyetlerinden (uluslararasi, yurtici ve balikcilik)
kaynaklanan ve 2012 yilinda 977 milyon ton olan sera gazi emisyonlarinin %9,6’1ik bir artis
ile 2018 y1linda 1.076 milyon tona ¢iktig1 degerlendirilmektedir. Bununla birlikte, toplam
denizcilik sera gazi emisyonlarinda, 2008 yilindaki 1.157 milyon ton degerinden
%7’lik bir azalma gozlemlenmistir.



2012 yi1linda toplam sera gazi emisyonu 962 milyon ton toplam CO, iken 2018 yilinda bu
deger 2012 yilina kiyasla %9,3 artarak 1.056 milyon ton CO,'ye ulagmistir. Bununla
birlikte, 1.135 milyon ton olan 2008 yili degeri ile karsilastirildiginda toplam denizcilik
(uluslararasi ve yurtici) CO, emisyonlar1 %6,9 azalarak 2018 yilinda 1.056 milyon
tona diismiistiir.

Toplam denizcilik emisyonlarinin insan kaynakli kiiresel emisyonlar agisindan temsil ettigi
pay1 %0,13’1iik bir artis ile % 2,76'dan(2012) % 2,89'a (2018) ylikselmistir.

Karbon Yogunlugu Analizi

Uluslararasi denizcilik sektdriiniin karbon yogunlugu ¢ogu gemi tiirlerini de kapsayacak
sekilde 2012 ile 2018 yillar1 arasinda bir biitiin olarak iyilesmistir. Uluslararasi denizcilik
genelinde ortalama olarak genel karbon yogunlugu 2008 yilina kiyasla %21 ve %29 artmis
olup sefer bazli tahsis kullanilarak sirasiyla yillik verim oram1 (Annual Efficiency Ratio —
AER) ve enerji verimliligi operasyonel endeksi (Energy Efficiency Operational Index —
EEOI) olgiitleri ile belirlenmistir. Gemi bazli tahsis yontemi kullanildiginda ilgili
iyilestirmeler %22 ve %32 olarak hesaplanmaistir.

Gemi tiplerine gore karbon yogunlugu performansindaki en onemli azalma, EEOI ve
AER'nin genel 6l¢ii degerinin 2008 ve 2018 yillar1 arasinda sirasiyla %38 ve %31 azaldig:
dokme yiik gemileri tarafindan saglanmaistir. Petrol tankerleri, konteyner gemileri ve genel
kargo gemileri i¢in genel karbon yogunlugu iyilestirmesi/azalmasi, EEOI kullanilarak
olgtildiigiinde % 25-26 olarak belirlenmis olup AER kullanildiginda bu degerler degisim
gostermektedir.

Diger Sera Gaz1 ve Hava Kirleticileri

CH, emisyonlari, LNG tiiketimindeki artisin etkisiyle 2012 yilindan 2018 yilina %87
oraninda artmistir. S6z konusu artisa, yakit olarak LNG kullanimiyla iligkili makine
karigimindaki degisiklik etki etmistir.

SOy ve PM emisyonlari, HFO kullanimindaki azalma ve MDO ile LNG kullanimindaki artig
[yakitlarin kiikdirt icerigiyle ilgili stnirlamalara yonelik baz1 Emisyon Kontrol Alani (ECA)
uygulamalarinin 2015 yilinda yiiriirliige girmesi nedeniyle] sonucunda 2012-2018 yillari
arasinda artig gostermistir. Bu artis, ECA’lar disinda halen HFO kullanilmasi ile
aciklanmaktadir. Bahse konu degerlendirmeler IMO 2020 Kiikiirt Ust Limiti Uygulamasi
oncesine aittir.

NOx emisyonlarinda, donem boyunca yakit tiiketimindeki egilimden daha diisiik artis
oranlar1 gdzlemlenmistir. Bu durum, NOx Tier II ve Tier III uyumlu makinelerle donatilmig
ve uygun oldugunda bu makinelerle calisan gemi sayisindaki artis ile de tutarlhilik
gostermektedir. S6z konusu diizenlemelere ragmen, toplam NOx emisyonlarindaki genel
egilimde donem boyunca artig gdzlemlenmistir.

Calismada, sera gazi olmamasma ragmen Siyah Karbon (BC) emisyonlar1 da
degerlendirilmektedir. Uluslararasi denizcilik sektérii BC emisyonlarinin 2012-2018 yillari
arasinda %>5’lik artis gosterdigi tahmin edilmektedir. Ayrica ¢alismada BC emisyonlarini
etkileyen faktorlerin motor tipi, yakit tilirli ve motor yiikii olduguna dikkat ¢ekilmektedir.



2018-2050 Yillar1 icin Emisyon Tahminleri

Business as Usual (BAU) yontemi kullanan ¢alismada, 2018 yilinda 1.000 Mt olarak
belirlenen CO, emisyonunun 2050 yilinda 1.500 Mt CO,'ye ¢ikacagi 6n goriilmektedir. Bu,
2018 yil1 seviyelerine gore %0 ile %50 oraninda bir artis1 temsil etmekte olup 2008 yili
seviyelerinin %90-130’una esittir.

COVID-19'un emisyon tahminleri {izerindeki etkileri degerlendirilmemis olsa da,
calismada 2020 ve 2021 yillarindaki emisyonlarin 6nemli Slgiide daha diisiik olacagi
belirtilmektedir.



Fourth IMO GHG Study
Summary prepared by ICS Secretariat

The 74" session of the IMO Marine Environment Protection Committee (MEPC 74) initiated the Fourth IMO GHG Study (hereafter
referred to as the Study)

The final report of the Study was published by IMO on 29 July 2020 (MEPC 75/7/15)
Key Findings
The following are the key findings which might be used for public communications:

e International shipping is responsible for about 2% of the world’s annual anthropogenic GHG emissions, which is why their
reduction and phase-out is important.

e The Study shows international shipping is on track to meet the ambitious IMO target for 2030 of reducing carbon intensity, as
an average across the fleet, by at least 40% compared to 2008; CO, emissions per tonne of cargo moved one kilometre
having already improved, i.e. have reduced, by about 30% between 2008 and 2018.

e The Study shows that shipping’s total GHG emissions in 2018 were almost 7% lower than 2008 levels (with international
shipping emissions about 5% lower) despite a 40% increase in maritime trade over same period.

e The Study shows that changes to shipping’s CO, emissions have decoupled from maritime trade growth.

¢ Nevertheless, the Study’s projections for future CO, growth confirm that it will be impossible to achieve the 2050 target of
reducing total emissions by at least 50%, regardless of future trade growth, without the widespread take-up of zero-carbon
fuels and propulsion systems. This highlights the importance of accelerating the development of zero-carbon technologies
and the vital need for governments to support the industry’s proposal for a USD 5 billion international maritime R&D
programme.



Background

The Study was conducted by a consortium led by CE Delft with the aim of developing estimates of historical emissions from
international shipping and to project future emissions by producing:

1. Aninventory of GHG emissions from international shipping 2012-2018.
2. An analysis of carbon intensity of international shipping for 2008 and for 2012-2018; and
3. Scenarios for future international shipping emissions 2018-2050.

This report of the study presents four metrics of carbon intensity, namely Energy Efficiency Operational Indicator
(EEOI, g CO./t/nm), Annual Efficiency Ratio (AER, g CO,/dwt/nm), DIST (kg CO2/nm) and TIME (t COy/hr).

The following substances are included in the emission inventory:

1. The six gases initially considered under the UNFCCC process: carbon dioxide (CO,), methane (CH,), nitrous oxide (N,O),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SFg).

2. Other relevant substances: nitrogen oxides (NOx), non-methane volatile organic compounds (NMVOCs), carbon monoxide
(CO), particulate matter (PM) and sulphur oxides (SOx).

3. Black carbon (BC).

General Comments

Controversially, the Study uses a different methodology to the previous study for calculating the proportion of total shipping
emissions attributed to international shipping (as opposed to domestic shipping) which is the subject of the GHG reduction targets
set by the Initial GHG Strategy adopted in 2018. The study uses voyage-based allocation that defines international emissions as
those which occurred on a voyage between two ports in different countries, whereas the alternative "vessel-based" allocation
defines emissions according to ship types, as per the Third GHG Study 2014.

No inventory of GHG emissions from international shipping has been calculated for the years 2008-2012 using this new
methodology, and much of the Study focuses on developments between 2012 and 2018, rather than the 2018 situation in
comparison to 2008, which is the baseline year agreed by IMO for the targets agreed in the Initial GHG Strategy. As a
consequence, the Study highlights how emissions have increased since 2012, rather than the fact that they remain significantly
lower than in 2008, and the tone of the Study is ‘glass half empty’ rather than glass half full’.
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The reason why the new method of estimating international emissions is controversial for some governments, especially those with
long coastlines, is that emissions previously regarded as international, such as those emitted from ships during that part of an
international voyage between two port calls in the same country, now have to be covered by national GHG reduction commitments
under the Paris Agreement.

While the effect of this new methodology is to reduce estimates of the total GHG emissions attributed to international shipping,
some of the percentage reductions that would otherwise have been attributed to international shipping (which is the how progress
against the IMO GHG Strategy is measured) are now attributed to ‘domestic’ shipping. As a consequence, the progress made by
international shipping since 2008 is not quite as impressive as it would otherwise have been under the previous methodology. Total
shipping emissions in 2018 are estimated to be about 7% lower than 2008, while international emissions are estimated to be less
than 5% lower than 2008.

Salient estimates and interpretations from the 4" GHG study report
Seaborne trade growth
e The Study estimates that total seaborne trade between 1999 and 2019, doubled by a factor of 2.1.
e The Study also estimates that when trade is measured by transport services (tonne-km), sea transport is found to dominate,
accounting for 95% of transportation services provided.
Emissions inventory
International shipping GHG and CO,

It should be remembered that the reduction targets set by the IMO GHG Strategy concern international shipping emissions using a
2008 baseline.

e By distinguishing domestic shipping from international emissions on a voyage basis, this study estimates that in 2008
international shipping GHG emissions (measured in carbon dioxide equivalent abbreviated to CO,e which is defined as the
number of metric tons of CO, emissions with the same global warming potential as one metric tonne of another greenhouse
gas) was 794 million tonnes (employing the method used in the Third IMO GHG Study the corresponding value was 940
million tonnes CO.e). Additionally, the Study estimates international shipping CO, emissions in 2008 was 776 million tonnes



(employing the method used in the Third IMO GHG Study the corresponding value was 921 million tonnes CO.,).

Under the new voyage-based allocation of international shipping, the study estimates that GHG emissions (in COe)
increased from 713 million tonnes COe in 2012 to 755 million tonnes COe in 2018 (a 5.8% increase). However, between
2008 and 2018 (2008 being the baseline agreed by the Initial IMO Strategy) GHG emissions from international shipping
decreased by 4.9% i.e. from 794 million tonnes COe in 2008 to 755 million tonnes COe in 2018.

Under the new voyage-based allocation of international shipping, the study estimates that CO, emissions increased from
701 million tonnes in 2012 to 740 million tonnes in 2018 (5.6% increase). However, between 2008 and 2018, CO,
emissions from international shipping decreased by 4.6% i.e. from 776 million tonnes in 2008 to 740 million tonnes
in 2018.

By using a different method for estimating international and domestic shipping emissions, the study recalculated the 2012
value for vessel-based allocation of international shipping previously estimated in the third IMO GHG Study. Using this value,
the Study estimates that CO, emissions have increased over the period from 848 million tonnes in 2012 to 919 million
tonnes in 2018 (8.4% increase). However, the Study did not recalculate the respective 2008 values in the same way, so a
comparison to illustrate progress related to the IMO GHG Strategy’s reduction goals is not possible.

Emissions from international shipping represent approximately the same constant share of global CO, emissions over the
period from 2012 to 2018 i.e. approximately 2%.

Total shipping GHG and CO,

The study estimates GHG emissions — including carbon dioxide (CO;), methane (CH,) and nitrous oxide (N,O), expressed in
CO,e - of total shipping (international, domestic and fishing) have increased from 977 million tonnes in 2012 to 1,076 million
tonnes in 2018 (9.6% increase). GHG emissions of total shipping have however decreased by 7% from 1,157 million
tonnes in 2008.

In 2012, 962 million tonnes of total GHG were CO, emissions, in 2018 this amount had grown 9.3% to 1,056 million tonnes
of CO2 compared to 2012. However, compared to the figure for 2008, 1,135 million tonnes, CO, emissions of total



shipping (international and domestic) have decreased by 6.9% to 1,056 million tonnes in 2018.

e The share that total shipping emissions represents in terms of total global anthropogenic emissions has increased by 0.13%
from 2.76% in 2012 to 2.89% in 2018.

Carbon intensity analysis

e The carbon intensity of international shipping has as a whole improved, i.e. reduced, between 2012 and 2018, it also
improved for most ship types. The overall carbon intensity, as an average across international shipping improved by 21%
and 29% compared to 2008, measured in terms of annual efficiency ratio (AER) and energy efficiency operational index
(EEOI) metrics respectively using voyage-based allocation; whilst using vessel-based allocation the respective
improvements were 22% and 32%.

e The most significant reduction in carbon intensity performance for a ship type was achieved by bulk carriers, where the
overall metric value of EEOI and AER reduced between 2008 and 2018 by 38% and 31% respectively. The overall carbon
intensity improvement, reduction, for oil tankers, container ships and general cargo ships were 25-26% if measured in EEOI
yet varied if AER was used.

Other GHG and air pollutants

e CH, emissions increased by 87% from 2012 to 2018, which was driven by beth-an increase in consumption of LNG. The
increase is dominated by a change in the machinery mix associated with the use of LNG as a fuel, with a significant increase
in the use of dual-fuel machinery with higher specific exhaust emissions of CHj.

e SOx and PM emissions increased from 2012 to 2018 despite an overall reduction in HFO use and increase in MDO and
LNG use (partly driven by the entry into force in 2015 of a number of Emission Control Areas with limits on sulphur content of
fuels). The explanation is that the average sulphur content increase in the HFO still being burnt outside the ECAs and the
related sulphur emissions over the period exceeded the sulphur emission reductions associated with the use of MDO and
LNG fuel use in the ECAs. These estimates precede the implementation of IMO 2020.



NOx emissions saw lower rates of increase over the period than the trend in fuel consumption. This is consistent with the
increased number of ships fitted with, and where appropriate operating with, NOx Tier |l and Tier Il compliant machinery. In
spite of these regulations, the overall trend in total NOx emissions was an increase over the period.

Even though not a greenhouse gas, the study estimates Black Carbon (BC) emissions. BC emissions for international
shipping are estimated to have increased by 5% from 2012 to 2018. However, the study also highlights that factors
influencing BC emissions include engine type, fuel type, and engine load making the estimated value only useful for
understanding trends over time.

Emission projections 2018-2050

Using the Business as Usual (BAU) method, the study projects emissions from 1,000 Mt CO, in 2018 to 1,000 to 1,500 Mt
CO, in 2050. This represents an increase of between 0% and 50% compared to 2018 levels and -10% to 30% compared to
2008 levels.

Although the effects of COVID-19 on emissions projections have not been assessed, the study notes that that emissions in

2020 and 2021 will be significantly lower. Depending on the recovery trajectory, emissions over the next decades may be a

few percent lower than projected due to COVID-19. However, the reduction due to COVID-19 is likely to be smaller than the
uncertainty range of the presented scenarios.



