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eAnnex V Prevention of Pollution by Garbage from Ships (19884:12H 31 H)
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1. Introduction : [ U®IC

New regulations implemented by International
Maritime Organisation (IMO) enter into force on 1
January 2020. They aim to reduce the harmful impact
of marine shipping on the environment by limiting
sulphur content in bunkering fuels to below 0.5% for
ships operating outside designated Emission Control
Areas (ECAs).

In March 2019, we published our latest five-year
outlook: Oil 2019-Analysis and forecast to 2024, which
featured a special section “IMO 2020-calm after the
storm”. Our overall outlook remains broadly unchanged:
gasoil prices are likely to increase as the shipping
industry replaces high sulphur fuel oil (HSFO : 3.5%
sulphur) with marine gasoil (MGO : 0.1%-0.5% sulphur),
although the transition will be eased by lower growth
in demand from inland users. Total marine bunker fuel
demand will barely grow. Some vessels will be non-
compliant with the IMO rules due to lack of fuel
availability.

In many OECD countries, ECAs limiting sulphur
content in bunker fuel to below 0.1% already exist. In
these countries, we expect around 30% of HSFO usage
to switch to MGO in 4Q19, increasing to 40% in 2020.
HSFO consumption in 4Q19 is likely to be responsible
for a little under two-thirds of total bunker fuel demand

globally. However, this will likely fall precipitously in
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Fig.1 Bunker fuel use by type : EERIAMAELNEE

2020, particularly in the OECD due to increased MGO
uptake and the availability of 0.5% sulphur very low
sulphur fuel oil (VLSFO).

Globally, we expect that MGO demand in the marine
sector will increase by around 250kb/d y-o-y in 2019
and 940kb/d in 2020. HSFO consumption will decline
360kb/d y-o-y in 2019 and by a more significant 1.5mb/d
in 2020. Finally, VLSFO demand will increase from near
zero in 2018 to 150kb/d in 2019 and 840kh/d in 2020.

2. Summary : 5

¢ The marine fuel landscape will alter dramatically in
2020 as new IMO fuel quality rules are implemented.
In our base case, demand for HSFO, the main fuel
used in vessels since the 1960’ s, will fall from 3.5mb/d
to 14mb/d. Demand for MGO increases from 900kb/d
to 2mb/d. Demand for a new VLSFO reaches 1mb/d
in 2020, but initial uptake is limited by the availability
of blending material and compatibility issues.

e These challenges are overcome quickly. VLSFO is the
fastest growing marine fuel, rising from demand of
1mb/d in 2020 to 1.8mb/d in 2024, due to its price
advantage versus gasoil. MGO demand reaches a peak
in 2020 then eases to 1.8mb/d by 2024, keeping a solid
base of usage in smaller vessels due to its wide
availability.

e In 2020, some vessels will be non-compliant with the
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IMO rules due to lack of availability of VLSFO and
the challenge of higher costs. This represents about
700kb/d of demand for HSFO (16% of bunker
demand). However, non-compliance falls sharply to
300kb/d in 2021 and 60kb/d by 2024.

Overall demand for bunker fuel stalls in 2020 before

returning to growth at a rate of 1.8% per year.
Demand growth for gasoil from inland consumers
slows to its weakest pace in 20 years as prices
increase. Slower growth, alongside higher prices, will

help balance the gasoil market during 2019-24.

Gasoil prices could increase by one fifth in 2020 under
our base case. However, if compliance is strictly
enforced in 2020, prices could more than double. Fuel
oil prices should fall sharply, triggering higher usage

in the power and cement industries.

Refiners raise gasoil output by 2.3mb/d (+8%) between
2018 and 2024, thanks to investments in new units and
yield changes, but the market remains tight
throughout. Although fuel oil production falls by
900kb/d (-14%), it remains in surplus until 2023.

Demand for HSFO stays above 1mb/d to 2024, helped

by non-compliance and a rapid uptake in scrubber

installations on ships. The number of installed
scrubbers reaches nearly 5200 by end 2024. Scrubber
retrofits slow markedly in 2021 as refiners increase
gasoil output. Demand for HSFO from ships with

scrubbers stabilises at around 1mb/d in 2022.

Liquefied natural gas (LNG) makes a small
contribution to the bunker mix. In 2018, less than
10kb/d was used in ships, and, although this rises
sharply by 2024 to 90kb/d, it is still very modest.
Most of the investment is in the cruise vessel and

container segments.

3. Global overview : 8%

From January 2020, ships sailing in international
waters will have to use marine fuel with sulphur
content below 0.5%, a big reduction from the current
3.5% limit. While the global average sulphur content in

bunker fuel today is close to 2.5%, this still implies a
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five-fold decrease in the effective sulphur dioxide
emissions ceiling. Ship owners are free to choose how to
comply. They can continue to use HSFO in conjunction
with exhaust gas cleaning systems, known as scrubbers.
Alternatively, they can burn oil products that contain
less sulphur, e.g. MGO which contains less than 0.19%
sulphur, or VLSFO with a maximum sulphur level of
0.5%. Finally, they can use LNG. Vessels sailing in the
ECAs of Northwest Europe and North America will
continue to be subject to a 0.1% sulphur limit.

We estimate that 35mb/d of bunker fuel demand will
be impacted by these changes in 2020, easily the largest
ever transformation in the oil products market. The
regulation will have a huge impact on the refining
industry, which will need to adapt to a new demand
landscape where fuel oil demand drops sharply by 60%
in 2020 at the same time as marine gasoil consumption
doubles and the new VLSFO is introduced. Gasoil prices
will be higher and they will curb growth in marine
bunker demand and demand from onshore users e.g. car
and truck transportation, manufacturing, and heating.

Refiners will largely be able to produce the right oil
products, helped by significant investments in new units
and yield switches. However, there will be challenges.
We currently expect an average 200kb/d deficit in
gasoil markets worldwide during 2020-24. This is small

BB B S A BHIMEISG L, KR E L TERE DK
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TAHIENTE D, 720 LNG ZMfARE & L THEH
TAHIELTRETH S ALl T — 10 v ¥R OFFHIH
il W3 2 AT A AR IS OV T, BIEHEE 01% % L
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WRERI S % 2T 5 L AL, Al m TSI BT 5
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ZI360% WA L. B O FEIIHEE, 2 LCHr
ZAEEMMAEASINDL Z En b, ZOBBNIIERES
WCRE LB LT R 5o BMMEA LA L. A HESh
T ABHER &7 v 7 Ek, B, R L vozELR
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WEER OFBIE LB ORI L) BTl
BOHFEIADbE I AMELORMAE LI NE EHALR
575, BT 2020-24 45 0 W Bl 3 &k ©F
¥ L C200kb/d BEOARREA AL L EFRL TV b,
CNE LR OBMT S OB TH % 30mb/d & HEK L

Summary of 2019-24 marine demand, refining forecasts (mb/d)

Table] : 2019.24 Ficap sMEENEES SURREREL (REEH/ILIL)
2018 2019 2020 2021 2022 2023 2024
1. Demand
(A) Marine high sulphur fuel oil 3.4 B15) 1.4 1.2 1.1 1.1 1.1
Of which: Scrubbers 0.2 0.3 0.7 0.9 1.0 1.0 1.0
Of which: Non-compliance = = 0.7 0.3 0.1 0.1 0.1
B) Very low sulphur fuel oil 0.0 0.0 1.0 1.4 1.6 1.7 1.8
(C) Marine gasoil 0.9 0.9 2.0 1.9 1.9 1.8 1.8
(D) Inland fuel oil 3.6 3.5 3.8 4.0 4.0 4.0 4.0
(E) Inland gasoil 277 279 279 280 281 282 284
2. Refining/Supply
(F) Gasoil supply 285 29.0 298 30.1 30.7 308 30.8
(G) Low sulphur fuel oil blended in VLSFO 0.0 0.0 0.9 0.9 0.9 0.9 0.9
(H) Fuel oil output 7.0 6.6 6.3 6.2 6.2 6.1 6.0
(I=F + G - B - C - E) Gasoil Balance -01 +02 -02 -03 -00 -00 -0.2
(J=H- A-D - G) Fuel Oil Balance 00 -04 +03 +01 +02 +0.0 -0.0

Note : In refining, the years 2019 and 2021-23 are interpolated. Gasoil supply includes refinery output, biodiesel

and gas-to-liquids output.

AL © RO BT 20194 B & 182021-234F O FAEIZ AR S 0T 2 BRI O kA SRR N A T —

EUBLOGTL (FAfbm) =&,
Source (HiFT) : IEA
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in the context of the 30mb/d global gasoil market,
although additional investments in new refining units
are needed. Sourcing optimum crude oils as well as the
800-900kb/d of low sulphur blending materials we have
identified in our balances will no doubt prove a
significant challenge. There is also the matter of finding
enough storage to blend different marine fuel
specifications and to store unwanted fuel oil. For
shippers, availability will be their main concern, as

certain fuels may not be found in specific locations.
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Fro. HARORL BRI Z RET 57201240
PR Y~ 7 O, TWEPMKT 3 2 S # Relmo
I b il Tdh bo MFIE o T, HEEOBREHHA S
EOHITNZ BV THETFETH 55 &) mA B LFIE
Ee b,

Ve,

4. Bunker demand growth to slow : jfiiE 9 AR EIEEO/MY

Demand for bunker fuel has grown by 2.5% per
annum on average over the last ten years, reflecting
expanding global trade. In 2019, demand will grow by
2.6% to a new record of 44mb/d, unless trade disputes
deepen. A slowdown is likely to materialise in 2020
when we expect growth of just 0.3%, the lowest since
2012, as vessel owners face rising fuel prices. For
2021-24, our central assumption is that bunker
demand continues to grow, but at just 1.8% per year.

The new IMO regulations will force ship operators
to choose between investments, in the form of
scrubbers costing millions of dollars, or accept higher
operational costs by switching to more expensive fuels
such as MGO or VLSFO. Under most scenarios, unless

the headline oil price falls sharply, the industry s

50 mb/d Global bunker fuel demand
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AR L. 44mb/dICET B E A SN D 20204F (3 REHH
flitg D LHIZE D, HTH03% (20124 LR O
OE) oW L & F 0 EBEIEL S 2 W REME DS W
A5, 2021-244F I3 FE R 1.8% THWINT 5 2 & % Aide
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2y &0 Al AR B R E AIC W D R B 2 &I
L BEER OB 2 AN T2 < TR 5 7\ JEIllh
FEATIMEIZTE L 2 VIR | 8 5L o PIg Rl A%
Z2020F 122 LA T EHALN L, 2010-144FE D=

20 %/year Global bunker fuel demand growth

15

-10
2005 2008 2011 2014 2017 2020 2023
- Historic Forecast

Fig.2 Historical, forecast bunker fuel demand : fiiIAHEEREB LU REL
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average fuel costs are likely to increase sharply in
2020. This is likely to impact demand for shipping by
Incentivising operators to cut activity. The marine fuel
sector is often quick to reflect movements in the oil
price as well as conditions in the overall economy. For
example, bunker demand grew at a reduced pace of
1.2% during the high oil price era of 2010-14. For Oil
2019, we used a Brent crude oil forward price curve of
$60/bbl through to 2024.

i 12 35 TR AL T O O3 1.2% 12 8L L 72 2
ERBNCRTY . AR T 2R G D22k & ke
B EEORRZ R R CKBL TWD 2 95, 2020
FABRENIITAE 25 B3 ISR E DM O & Pl % & A
bid, B, 0l 2019128V TId, 2024 FTT L
> Nk A3$60/bbl & L THEA L T 5,

5. Our 2020 fuel switching scenario : 202 0FEEHTIDE XV FUH

Demand for HSFO from the bunker sector is
expected to fall from 3.5mb/d in 2019 to 1.4mb/d in
2020, a reduction of 2.1mb/d in just one year. MGO
demand, by contrast, will go up 1.1mb/d to 2mb/d while
VLSFO, composed of both fuel oil and gasoil, will go
from near zero consumption to about 1mb/d in 2020.
We have derived these figures by looking at fuel
availability globally. In our model, we have split the
world between OECD, non-OECD major and non-OECD
small countries, based on 2019 demand estimates for
each region, and made the following assumptions:

e In OECD countries, 40% of 2019's fuel oil demand
switches to MGO in 2020, 30% to VLSFO and the
remaining 30% stays in fuel oil.

* In non-OECD major countries, 40% of 2019 s fuel oil
demand remains as we expect more non-compliance
with the IMO rules. In those countries, 30% of
2019's demand switches to MGO and 30% to
VLSFO.

B PR O B IE 20194E D 35mb/d 20 5 2020
2 1Amb/d E 2 D DT LERT21mb/d DA &
% B HIND o —J7 ARAHEMIE 20194 O 7R % (0.9
mb/d) 7*5 Llmb/d¥INL 2020412 2mb/d 123 L. &
fie B PRI & B 2 R AT A AN, 20204F 1249
Imb/dil% 2t AbNE, TN ORMLUITHEENHD
BT RE I 2 R IC 2 ) R TR SR TE Y, T
WIZBWTIF20194F e T E&E 12 L ) OECDEE,
FZEIEOECDEE S L 2 DI OECD #EN 2 471,
20204F 1B A FERBLICOWTRD & ) ITEL
7z

* OECD# [ : 20194F O iR AR EL I TR 2 0 5 5,
40% 2SAEAE N, 30% 25 EAHICEI D Bb B B
) D 30% (It EREN & § %,

o ZEIEOECDFEE : IMOBLH % NEF L 7\ = e 8
BRI T D%\ E A Ly 20194 OARATREL TR
ZED40% D3 Ebn s R 2 5] Z A S L 30% D3R
fHE, 30% S EAMICYI ) b b & %,

Table.2 Our 2020 marine demand forecast split by fuel type (mb/d)
T 1 2020 FCBIF S HERRKAFEEREREL (HEFA/INLIV)

Fuel 2019 2020 2019-20 (mb/d) 2019-20 (%)
Fuel oil 3.5 1.4 2.1 -60%

Of which: Scrubbers 0.3 0.7 +0.3 +99%

Of which: Non-compliance = 0.7 +0.7 +100%
Very low sulphur fuel oil 0.0 1.0 +1.0 +100%
Marine gasoil 0.9 2.0 +1.1 +122%
Total 44 44 +0.01 +0.3%

Source (HiFT) : IEA

9|BM - RAHALE 21—



7rIT R

* In non-OECD small countries, half of 2019" s demand
stays in fuel oil and half switches to marine gasoil.
We do not expect any demand for VLSFO initially.

The quantity of VLSFO produced will initially be

limited by the availability of low sulphur blending
materials, which we estimate at around 900kb/d in
2020. Some shipping companies may be reluctant to
adopt a new fuel immediately until they have confidence
that it will be easily available in port. In addition, there
Is a risk that a new 0.5% sulphur bunker fuel resulting
from blending may not be stable enough or compatible
with similar grades produced in other locations.
Therefore, in 2020, it is likely that many shipping
companies will prefer to use MGO instead of VLSFO.

We estimate that there will be 4,000 scrubbers

installed on large vessels by end-2020. They will
consume 680kb/d of fuel oil in 2020, up from 340kb/d in
2019. It is also likely that vessels operating in areas
with less VLSFO availability, or where monitoring of
ships is less stringent, will stick to HSFO even if they
have not installed a scrubber. This non-compliance
could be significant in 2020 amounting to around
700kb/d, equivalent to 16% of total bunker fuel demand.

To meet higher demand, gasoil supply will increase

by around 800kb/d y-o-y in 2020 as refiners maximise
output. Nonetheless, this will be insufficient to meet all
of the demand growth, meaning gasoil stocks are likely
to fall by 200kb/d and that prices will rise as a result.
Our research indicates that to reduce demand by an
equivalent amount, prices would need to rise by one
fifth. Market conditions could differ significantly if strict
compliance is enforced in 2020. Under that scenario,
suppliers would need to find an additional 700kb/d of
gasoil that we currently expect to go to HSFO, with
gasoil prices possibly doubling versus business as usual
conditions. The sharp drop in HSFO demand will
initially trigger a significant market surplus, even if part
of it will be recycled in the bunker pool as well as in
the power and cement industries. Overall fuel costs for
the marine industry are likely to increase significantly
in 2020, as vessels will have to switch to a more
expensive fuel MGO or VLSFO).

o ZDOMIEOECDFEE : 20194EFHHE= D 50% 75| &
ot & BRI 2 BT FR D o 50% AR
W0 EDL LT 5. IMOBBIEEA LW O AT
TUITE L 7% o

EETMOAFER X, RE T ARG ERAEHE O FREDH]

)% 2T B 720 HA L0 2020412 900kb/d FEFE & HE
ESNDo WEESER DL 0IE, R RS | HRE]
AEL 72 I CRBA 2RI 242 720 . e 2 RE L
THE SN L O ICZEEREE I ST LD
HH. 202012 BV TEE < OB AR E T
T2 EALND,

AT FIN=IZDOWTIE20204EK F TIZ4000&AK
TR E A SN B LA BN, 20194£12340kb/d TH
B A7 FN—HERAANC X B m i RN o T X,
20204-12680kb/dICHEMNT 5 LHEE SN B, S HIT,
HBATMOMAGDSBE S N2 M. b L I oA Z
NI ERAE TRV TIL. A7 I3 — 28 L i
ICBWTH M RENl 25 S EEHT2 2L b dH
D2, 29 L72BEIANES (Non-compliance) 1.
20204E 1B L Z700kb/dIZZE L. EMABETEZED
16% % 5 B REMED B 5 o

MAHEM O TEOM O E I 9 720, FHEZER TG
& AL S, Bl O G 1X 2020 4F 1R HT AR B THY
00kb/d¥INT 5 L FlENE. 2D 0b LT,
TEOMSTRTEFEH 2 L IETEY, BMARIE
200kb/d A L. filik&2520% (TR A7 AH Y4 O 5=
ZHIRT 5 72O EE L HEE S N A G0N S) 138k
AT HEARLND, 2020412 & 0 HAG (2 HLHINESF S
n7We. BHANET & L THE S NS HAADEmE
PREHM700kb/d & A& Ol &2 G 3 2 LESH 1 |
B (X 265 & 72 21D D B0 mitin BRI 22
DB FE DAL . —HIEAARERlT Y (N>
=T =) TR E KRG & RE S5 08T -
LAY PEEIIBWTHHINS OO, FEREIZKEZ
FRIDEL B0 &0 &EiffiZz A EN £ 721 3@ Gt~ o
PBEZICEY, EERSEKIIBIT 2B X M
2020 FICKIBIC AT L A 5N 5,
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6. VLSFO gathers pace during 202 1-24
1202 1-24FCAN—-RAZE EIFHES;

Under our central scenario, demand for VLSFO
starts at 1lmb/d in 2020, rising sharply to 1.4mb/d in
2021 and 1.8mb/d by 2024, as ship operators become
more familiar with the new fuel and issues of
compatibility and stability are sorted out. There is little
doubt that VLSFO will be cheaper than MGO as it will
contain cheaper fuel oil. It is therefore likely to be
increasingly favoured by large users. By 2024, we
estimate that the consumption of VLSFO and MGO
will be more or less equal.

We do not foresee a collapse in marine gasoil
demand during the forecast period, for several reasons.
First, it benefits from a solid demand base of circa 900
kb/d from smaller vessels and ships operating in the
ECAs of Northwest Europe and North America.
Second, we estimate that refiners will significantly
increase gasoil production from 2020 thanks to
investments made in the last few years and the
increase in gasoil refining margins that is likely to
occur. This will keep in check the price difference
between MGO and VLSFO. Third, MGO is a more
established fuel with known availability in many ports,
especially smaller ones with less oil storage capacity
and thus less flexibility to switch to a new fuel. It will
take time for VLSFO to displace marine gasoil. In our
forecast, MGO demand eases progressively from a
record 2mb/d in 2020 to 1.8mb/d by 2024.

Demand for HSFO from the bunker sector, after
collapsing in 2020, will fall further during our forecast

period in the face of increased competition from

A5 L WIREHSE AL, R OB A TR E kO
FIRE D SN B 720, 20204812 Imb/d Tdh - 724
WMOFEIX20214E12 14mb/d, 20244F12 1.8mb/d~ &
S R 5o WAL 2 B E R % &
72 OB & 0 IXZAfIC % 5. L) EIZOWTIE
HTORMDBHLbOD, L DFEVFIZE o T EN
LM E B EABN D, 20244E F TI2IE, BATH
ERARESHOME I IZIZFESEIC R S ETFHIT 4,

KO (20244F £ T) I2BWT, KIZET
B X D AR OTEIRW T 5 2 LIFRAA
TV, I, kI —a v xedb7 2 ) 7 OPEN
B CHET 2 L D /MO OFRELB L2
900kb/dfFIET %o BN, MEBEERIAT DN FHE
EABFET DN S 2R R ORH~Y—-Y v 0
BEIMC X b, B I1X20204E ) & Bk e 8 & K
ICHEME 2 ETFHILTWD, SRS XD A e &
HATMOME SR SNE EARLN DL, =1, A
FEIMEZ < OFE TR R L S NRETH D |
FRICEREHIT RS e O/ SN O UE Tl FTRE~
DY) 8 2 OFREAME L B AH 2SN B % 15 36
THIIIEH 2 ES AN L, SNHEDHEEDS,
AN B O F 2L 20204F O 2mb/d A 5 20244 F T
(2 1.8mb/d Nl 5 & P S b,

ARAA TR T O AR BRI T 2 1E ., 2020 4F 12 RIE I IR
P L7zt AT 2 EETHOTFEHRIN OISR S
o LL. MAAICHER SN D A7 T3 —132024 4K

Table.3 Our 2020-24 marine demand forecast split by fuel type (mb/d)

: 2020-24 FCHFHHERIMREHREREL (HEFA/ILI)

Fuel 2020 2021 2022 2023 2024
Fuel oil 1.4 1.2 1.1 1.1 1.1
Of which: Scrubbers 0.7 0.9 1.0 1.0 1.0
Of which: Non-compliance 0.7 0.3 0.1 0.1 0.1
Very low sulphur fuel oil 1.0 1.4 1.6 1.7 1.8
Marine gasoil 2.0 1.9 1.9 1.8 1.8
Total 44 45 4.6 4.6 47

Source (HiFT) @ [EA
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Fig.3 Bunker fuel oil demand before and after 2020 : 2020 Fhi&lc B> D EmaEREEIEE

VLSFO. However, it will remain surprisingly resilient,
staying above 1mb/d all the way to 2024. Ships fitted
with scrubbers will bolster demand, as we estimate
that installed units will number 5200 by end-2024. We
assume that the business case for retrofitting existing
ships with scrubbers largely disappears in 2021 as
refiners increase gasoil output and amid competition
for fuel oil from the power sector. Thus, demand from
scrubbers stabilises after 2022.

Meanwhile, non-compliance is likely to fall away from
700kb/d in 2020 to 300kb/b by 2021 and just 60kb/d
by 2024, equivalent to 1% of total bunker fuel demand.
This is because enforcement is likely to increase and
HSFO will become scarcer over time. There will still
be availability in the major ports for large ships with
scrubbers, but fuel oil will have largely disappeared

elsewhere.

FTIZ5200 &1 Z L, SitERENIORE L LR 572
. TR O 202445 F Tlmb/d I EEHEF T 2 & &
BND. REHEEIZ L D2BIMOERER L B L OF
MHEBENNE D B EF DR HT. BN Z s LT
AT IN=HHEHRTHEVH)EV R AT — A1F2021 4
WIEEAERONRLS A EFHMENLT20D, 20224F
Do @i MERNR I ZET 5 LA bN %,

— 75 BHIANESF 12202045 700kb/d 72> 5 2021 4F 12
300kb/d. 20244 1213H A 60kb/d (AfnfRELE =
D) WA T B EALND. BHOBITA L YRS
MBI ETAY IN=2ERLIREMNSSFES % E
ZHE TR RIS | S B S AR TH H705, £
DIIHO/PBIE LB TG SR {2 b 2 LD HH
Thbo

7. Inland diesel demand growth slows

 ELCSIF S MREOMUIIHHE

Few sectors are likely to be untouched by the IMO
regulations. We estimate that inland demand growth in
the transportation, heating and industrial sectors,
responsible for 97% of all gasoil/diesel consumed
worldwide, will slow markedly over the forecast period.

Demand will increase by 1% in 2019, but will then

IMOHMBINC & V8% 2 2 Wi BIXIT & A EETE
L%, &R OBMMEE O 9IT% % (5o 5 B L%,
BEpg. BEEIANTOFEL, FHEIMAICE L BT 5
EHEEL T D,

e bpa) T B S, 20194F 121 % BT B A5,
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Global gasoil/diesel demand
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Fig.4 Global gasoil/diesel demand growth and share of inland sector
7 E2RARES KUELICSIIENTEDHE

fall in 2020 (-0.1%) with growth of just 0.4% on average
in 2021-24, its slowest pace in at least 20 years. We
expect middle distillate prices to rise relative to other
oil products in 2020 due to higher marine demand, thus
encouraging fuel switching and rationing in the inland
sector. Onshore users with the highest marginal costs
and/or most fuel switching options are likely to be most
affected and ration their consumption. These include
manufacturers with access to natural gas or customers
using gasoil or kerosene for heating in parts of North
America, Northwest Europe and Japan. All gasoil/diesel
consumers worldwide will be affected by higher prices.
The marine sector, even if it accounts for a very small
share of global gasoil and diesel demand, will be
responsible for around 900kb/d, or 56%, of the total
growth in demand in the period 2019-24. By the end
of 2024, the marine sector’ s share of total gasoil/diesel

demand will have grown to 6%.

20204E12130.1% DA ITHR Uy 2D 2021-24 413
¥ ThIH04 % DR & #2045 TR DO KEE & 7
%o 20204 12HE LI T EHEES LA T 52 LI2LD .
TR 43 OATIRE AN I3 2> D ARG LB & R CEIE IS 2
HEFRESI, TOR, BELOSE TR
HETLLALND, BRAETEH» RS & MBI~ O
BOFRFEA L VELEOT—F—h b EEL 2, &
HOWEEHIRT 2720 THD, THI2iE, RBRE
ELTRIRFT A ZFHT& 2 8EEE Ik, Jblia—
0y /8% X O H RO —FCRER BN £ 72 134Tl % £
AL TWEHEEL EPEEN MR FOTRTOEH-
ST EE L. LV EL R MO ELZIT L EHD
A

I LT TR R O SEH R IO 2 AR IS
INENH DD, 2019-24F12B1F 285 D56% (900
kb/d) %55 AL, 20244 F TICEBMEED
6%IEETHERAEFND,

8. Refining sector targets gasoil : {EREXIEREY—T v MC

In 2020, refiners will face collapsing demand for fuel
oil and a corresponding rise in demand for MGO gasoil
and VLSFO. We expect refiners to supply 29.8mb/d of
gasoil and diesel in 2020, but most of it will be required

by the transportation, heating and manufacturing
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2020412, MRS LR Hn T PR 2E O RN 72 9k
Al BB X ONE A O T EHEINCET S 5.
[A]4£12 13 29.8mb/d DB MG S D & TRl S B 75,
ZORETIE, B bk &R, ROEESE T S
5D ThDo M EFTEAITIZIEA 19mb/d 23EHE S



7rIT R
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Fig.5 Output of gasaoil, fuel oil from refineries and market balances
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sectors. This leaves around 1.9mb/d of gasoil available
for the marine segment versus demand of around 2mb/d,
implying a production shortfall of circa 100kb/d. This is
likely to push gasoil prices higher and incentivise higher
gasoil yields at refineries. The production gap could be
even greater if compliance with the IMO regulations is
higher than we anticipate.

Over the next few years, we expect refiners to ramp
up gasoil production significantly, from 28.5mb/d in
2018 to 29.8mb/d in 2020 and 30.8mb/d in 2024. This is
an increase of 2.3mb/d (or 8%) in six years. This will
help meet most of the increased demand for MGO but
it will mean the gasoil market as a whole stays tight.
Fuel oil production will fall 600kb/d from its 2018 level
to 6.3mb/d in 2020. Demand will be 6mb/d; this means
the market is likely to be in surplus and will remain so
until 2023. These extra volumes will likely head into
storage in Europe, North America and areas of Asia.

Refineries that have invested in new capacity will be
able to increase gasoil and diesel production. We see a
total of 89mb/d of new crude distillation capacity (CDU)
coming online by 2024. While many new CDUs will
cater to growing demand for oil products in the Middle
East and Asia, they will also enable greater flexibility in
the global refining system and allow refiners to produce
additional gasoil for use in the bunker fuel market.
Further downstream, there will also be investments in
new cokers (+1.2mb/d over 2019-24), hydrocrackers
(+2.3mb/d) and desulphurisation units (+5.3mb/d).

B3, K 2mb/d DFEI L TH L £ 100kb/d DAL %=
AL D720, ZHUS X D lifEA LA L. BT ic B %
B E D MRAE S N D W REMED D %o . IMOHBLH
DNFFEME L 55 E EHOREREIITEIIRE (R b,

B9 o AR E B 12 2018 4F 0 285mb/d 2> 5 2020 4 13
29.8mb/d~, 202441213 308mb/d~ &, 641 T2.3
mb/d (8%)¥MT 5 EFUL TwbH, ZHIZED., IMO
BUENC X 0 BN 2 A AR TR B o K5 & 72 2
ENTEZD, BT EAE L QOEHEHEs5 I &fiE o
EFHERT D EII% L. SRR O A RE T,
20204E1263 mb/d & % ) (20184E2* 5 600kb/d ) |
[Fl4E O T EE 6mb/d & I THT O 48 % R L 2023
FFTHRT S, INHORFFIE, -1 v Jok
BIOTVTO—HICBONTHE SN LERD LA
bhb,

BN RE ZAT o 7R HEHICL D, 20244 F T
IZEET89mb/d oI LG A R (CDU) A %E)¥
BEMELTEY ., JHICX B4R T BN %
CENTE D, L OFHEMBRERIL. PERBLO
T I TIEBWTRA T NS A O T EREIN A ST
52 e, EMROBEY 2T MK E RFHEE S
Ao RS Qe L)V B BN G 2 dih & R 5 %
CENURC R D, SHUICINA. X THROBEERET
. FB o - — (EEW 5 EHEE 1.2mb/d
2019-244F), KFEL/HEEE (23mb/d) B & Ui
i& (5.3mb/d) ~NOFED RN b,
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Second, we expect refiners to adjust their yields in
favour of gasoil relative to gasoline. Most of the
switching capacity is situated in the US and China. With
gasoline yields of nearly 50%, the highest in the world,
US refiners can redirect some of the atmospheric gasoil
and residue streams away from Fluid Catalytic
Crackers to target more gasoil production. In China,
refiners have been trying to switch out of gasoil and
into gasoline to meet rising demand. However, China's
refiners are increasingly exposed to Asian and global
products markets and are thus likely to reverse some
of the yield switch and increase gasoil production. In
our modelling, total gasoil exports from the largest
producers; the US, Russia, China and the Middle East,
increase by 700kb/d year-on-year to 4.4mb/d in 2020
and to almost bmb/d by 2024.

Another option for refineries is to produce VLSFO
grades (compliant with the 0.5% IMO sulphur
specification) which do not need to be blended with
gasoil. We think there is at least 300kb/d of 0.5%
straight-run fuel oil that is currently absorbed by the
market globally, but is likely to be redirected to the
bunker pool starting from 2020. This is mostly available
where refiners use low sulphur crude oils, such as
North Africa, Europe and the US. In addition, refiners
have the ability to hydrofine another 350kb/d of fuel oil
to produce 0.5% material. This is not being done
currently due to the absence of a quality premium, but
refiners will have an incentive in 2020. This capacity
mostly exists in China and the Middle East. From 2020,
refiners are widely expected to blend HSFO and gasoil
to create the new VLSFO. Along with straight-run and

16 mb/d
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15|FilM « REHRALE 21—



7rIT R

hydrofined low-sulphur fuel oil, VLSFO production is
likely to increase gradually from 1mb/d in 2020 to
1.8mb/d in 2024.

9. Scrubbers boost fuel oil demand : X SI\—=hELEHEEEZBL

Orders of exhaust gas cleaning systems, commonly
known as scrubbers, increased substantially in 2018 as
more ship owners made up their mind about compliance
for the post-2020 period. Between 2,000-3,000 were
ordered at the end of 2018, a significant increase from
fewer than 400 at the end of 2017. The vast majority
of orders (around three-quarters) were for open-loop
systems, which remove sulphur from exhaust fumes
with the help of seawater and discharge the waste at
sea. They are cheaper than closed-loop scrubbers, which
store the waste in a tank and necessitate regular
maintenance in port. We estimate that around 2,500
ships will be equipped with scrubbers at the end of
2019 in time to comply with the IMO regulations. This
represents a leap of nearly 1,900 units from the 600 or
so installed at the end of 2018.

There will be a significant incentive to install
scrubbers immediately before and after implementation
of the IMO regulations. While some ports such as
Antwerp, Fujairah, Shanghai and Singapore have moved
to ban open-loop scrubbers from discharging waste
water In their vicinity, we do not think this will have a
significant impact on investment decisions. The reason
is that large vessels spend most of their time at sea
rather than in port. More scrubber bans are likely,
particularly in Europe and North America. Over time,
this will mean that open-loop scrubbers are only used in
international waters and that ships choose to burn
MGO or VLSFO when sailing close to the coast.

In our forecast, scrubber additions amount to 1,900
units in 2019 and a further 1,500 in 2020, as ship
owners scramble to comply with the IMO rules.
However, we expect installations to slow markedly to
700 in 2021, then to less than 200 in 2022 and in
subsequent years. This is largely in keeping with our

view that refiners will increase gasoil output

A7 FN—=E LTH SN LN A GALEEE O 5L,
£ 0% L OMFEA20204F LD IMO Bl % IHF 3 % &
PeoE L7272, 20184FICRIRICIEIN L 720 20184:K (2
132,000-3000 223587 E S 41, 20174 KD 400 2Kl
2O RIRIZHM L 720 O KES (4550 3) 13,
KEHCTHET AD S5 2 E L. BESEW & e 12
BESDLF =T V=T HATHY ., NG 7 IZBEZE
WEIEE L, BCEMN R A VT F UV AFLEET LY
0— X M= 7R EWRTETH 5. IMODHL

ZNHF T 572012, 20194ERICIFH 2500 DR A5 A
7 IN—mEMiTHETUL, 2018FERIZEKE SN T
W72600%EH 5 1900 EIZERIEICHEZ 2 L A b D,

IMOMBIEMBORIHRIZA 7 FN—%ZET S LI
RKEBRA VXY TATHDE, TV MNT—=T, 7I%4
I, L. DU HAR—NG EO—EHOETIL, EHETO
F =T V=T RN BHREEEIE L 725, KA
BRFORMEZETIIR CHELEMET 2720, BTO
HKRDEELASA 7 TN =R BEOBEFIWT ISR & 70 fo 28
H525E3F 212\ v, GBIV EDF—T V=7
HARARZ IN—%EEL5 58 &, FFloa—oy e
KCAHALNLHREEND L. ZNHOMEIE, +—T
w—fﬁﬁx??ﬂ—uEW%&*ﬁw&fﬁméﬂ
MM2SIE AR 2 AT A B, AR £ 721

MBI 2 2 L2 ERT %o
F A OFMTIE, MREDSTEEIZIMO MM 2 NHF L X

9 t?‘éf:&b\2019$ :1,9002"?5\2020@ [ZIEHEI21,500
HKDAT FN=DEMFZEINDL EHAONDL, Ll
20214E1213 700 £ T, 2 D% 20224 DIEIZAER 200
AR TEADR=ADHLT 2 LEL TV D, Z
ML, BEEEZ BN O AR 2 KIRICHENSE5 2 &
Ty &) IMOBHI~ND#E G MO IRE D G S 1,

2019.9 Vol.53 No.5|16




IMO 2020—Calm after the storm—

significantly, thus providing more compliant fuel and
helping to narrow the price spread between gasoil and
fuel oil. It means that the burst of scrubber investments
seen ahead of and after 2020 will end up being a short-
lived phenomenon with just under 5,200 vessels
equipped globally by end-2024, out of a fleet of 94,000
ships.

Initially, decisions to install scrubbers on existing
vessels will represent the majority of installations; in
the current order book, nearly two-thirds of projects
are retrofits. Over time, however, we expect scrubbers
installed on new-build vessels to grow in importance, as
they are less costly and can be easily added as part of
the vessel s construction. From 2022, we expect all
new scrubbers will be fitted to new-build vessels. In
2024, new-build scrubbers represent 43% of the total
installed capacity versus 57% for retrofits.

While ships equipped with scrubbers only represent
5% of the global fleet by 2024, their share of total
bunker fuel demand will be a much larger 22%. This is
because we expect only the largest ships to install
scrubbers owing to the significant one-off costs and
onboard space required. We estimate that, overall, ships
equipped with scrubbers consumed just 140kb/d of fuel
oil at the end of 2018. This will grow to 510kb/d by
the end of 2019, and to 820kb/d at the end of 2020.
Growth will slow down markedly afterwards as
retrofits drop to zero. By end-2024, fuel oil demand

from ships with scrubbers will reach 1.05mb/d, a seven-
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Fig.7 Forecast scrubber installations by vessel category and type of investment
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fold increase versus the end of 2018.

In our model, we have assumed that 75% of all
installations happen in the oil and dry bulk tanker
segments. This is because these fleets are much bigger
than other categories, with a high proportion of large
ships with significant fuel consumption. Thus they have

an incentive to use low-cost feedstock such as HSFO.
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10. Compliance issues unlikely to last
: HGIRIESF (31559 D OTRETEDMELY

We expect non-compliance with the IMO regulations,
L.e. the illegal use of fuel oil, to be relatively high in
2020 at around 16% of total bunker demand, or around
700kb/d. In some cases, ships may burn fuel oil to
avoid paying for the more expensive VLSFO or MGO.
In others, they may not be able to find compliant fuel
and may be “forced” to use fuel oil. It is also possible
that enforcement by some governments will be patchy
at the beginning.

However, we do not think that non-compliance will be
a lasting phenomenon. This is because the vast majority
of commercial sea voyages typically occur between
locations which are committed to enforce the IMO
regulations, e.g. OECD countries, China, Chinese Taipeli,
Singapore and South Africa. In 2018, we estimate that
85% of oil flows, 93% of coal voyages and 94% of iron
ore trips either originated or ended in these countries.
Moreover, fuel oil availability in smaller ports, which
are most likely to see non-compliance in 2020, will
likely decrease sharply after 2020. We forecast non
compliance to fall away to 300kb/b by 2021 and just
60kb/d by 2024, equivalent to 1% of total bunker fuel

demand in that year.
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11. LNG makes small but growing contribution
: LNG /MW HSHEHIEZHIET

Outside the liquefied natural gas carrier segment,
demand for LNG as a bunker fuel is currently a niche
market limited to parts of Northwest Europe, the
Mediterranean and Central America. There were fewer
than 200 vessels in operation at the end of 2018, of
which the vast majority were small ships active in the
passenger, car and container transportation business.
Altogether, we estimate that demand was no more than
10kb/d of equivalent fuel oil demand, the same as 25
Very Large Crude Carriers. However, demand is likely
to climb over the 2019-24 period thanks to several
large new orders.

In 2019, Carnival Corporation will commission two
new cruise ships running on LNG, while AET and
Sovcomflot will operate between them six new LNG-
powered Aframaxes in the Baltic and the North Sea.
These vessels represent the beginning of a new wave
of larger ships running on LNG. In 2020, CMA-CGM
plans to commission seven containerships and Teekay
and Rosneft have plans for several more Aframaxes
and Suezmaxes, thus displacing 25kb/d of equivalent
fuel oil demand.

We expect LNG bunker demand in 2019-24 to be
supported by two key vessel segments: container ships
and cruise liners. They are suitable because they
operate largely fixed shipping lines, some of which have

LNG bunkering infrastructure. In our forecast, we
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expect four cruise liner additions in 2020, rising to 13
by 2024, or around two-thirds of new cruise vessels
commissioned in that year. Container ship additions
number 10 in 2020, doubling by 2024 to cover around
half of all new vessels built in that year. We do not
factor in the potential for any retrofits as these are
expensive to carry out. Instead, we assume that only
new-build vessels use LNG bunker fuel.

Demand grows from 10kb/d in 2018 to 25kb/d in
2020, 55kb/d in 2022 and 90kb/d in 2024. While this
represents just 2% of total global bunker demand at the

end of our forecast period, this is an almost ten-fold
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increase from the levels at end-2018.

#EE - RERN

Olivier LEJEUNE

Demand / Stocks Analyst, Oil Industry and Markets Division, International Energy Agency

Olivier joined the International Energy Agency in 2016, and has been looking at global oil inventories, oil
pipelines and infrastructure and oil demand for the agency since that period. Previously, he was Associate
Editorial Director at S&P Global Platts in London, where he oversaw a team of analysts and journalists
looking at physical clean refined product markets in Europe and Africa (diesel, gasoline, jet fuel, gasoil, LPG,
naphtha) and their associated swaps. He started his career at Bloomberg New Energy Finance in London, as
market analyst on the EU Emissions Trading Scheme, Europe’ s main CO, reduction tool.

Masataka YARITA (§8H =EZ)

Stocks / Demand Analyst, Oil Industry and Markets Division, International Energy Agency

Masa Yarita joined the International Energy Agency (IEA) in 2018 as a Stocks and Demand Analyst for Oil
Industry and Markets Division, and he has been providing analysis on OECD and major non-OECD
petroleum stockpiles as well as fundamental economic issues since then. Before joining the IEA as a
secondee, he worked as a Deputy Director at Japan Oil, Gas and Metals National Corporation (JOGMEC) in
Tokyo and involved in: oil demand analysis, corporate strategy planning & budget coordination and
contractual negotiations for oil & gas exploration projects. He holds LLM in International Oil and Gas Law
and Policy with Distinction from University of Dundee in Scotland and Bachler' s Degree of Global Political
Economy from Waseda University in Tokyo. He is an active member of Association of International
Petroleum Negotiators (AIPN).

Global Disclaimer (& EIH)

AENTAMFRIRA A - GBI E TR (DT [HRE]) RESSEETE 2 LHI L -SRI IE DS W TER S L TWw E 3725, I
ARG EINLT— ¥ BLUOBROTEMEIIZLEZFAETLLDOTIED ) FEA, T2, REIEHEE~O— R ERIEMZ B &
L72bDTHY, S 20OFEFIZETAEEDT FNNAL ZADRMEZHNE L2DOTIEH ) THA. Lo T, B ARRICKR L
TN EEOBRII OV T IEL 2BV ETA, 2B, ARMORFESELTIHET 28568101, BEERr 05 ThsE
EHRLTCLEZSVWET L) BHECVEL LIFET,

2019.9 Vol.53 No.5|20




