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Tackling 2020: the impact of the IMO and how shipowners can deal with tighter sulfur limits

EDITOR’S NOTE

At the risk of stating the obvious, shipowners are in a
tight spot. The International Maritime Organization has
left them with just over three years to choose between

a sharprise in fuel bills with no guarantee of consistent
quality, a huge up-front capital cost for a scrubber or a
new ship, or the legal risk of ignoring the sulfur cap and
hoping the law doesn’t catch up with them. And hanging
over everyone is the possibility of the status quo being
upended again in a few years as regulators turn to
addressing other types of emissions.

Shipowners will first need to have a clear view of their
finances, to see if they can access the credit for a
scrubber, or whether they’ll be an a position to take a
cut in profits from higher fuel bills in 2020 — or pass the
cost on to their customers. They’ll then need to assess
the routes their vessels travel on, and talk to suppliers
at their regular bunkering ports about the likely
availability and price of their preferred fuel. They’ll
need to take a view on whether non-compliance will be
an option for them under certain circumstances, and
think about the potential reaction from their investors,

clients, regulators in their home country and the general
public if they get caught. And they’ll need to look at
what their competitors are doing — those who find

the least painful method of coping with the sulfur cap
will be able to offer the lowest freight rates, and take
market share from rivals.

For many shipowners the process of making this choice
will be a miserable experience, coming as it does at a
time of prolonged stress on the finances of much of

the industry. But the upside that rarely gets discussed
in shipping circles is the improvements we’re likely to
see in the environment in the coming years as a result
- pollution campaigners estimate as many as 200,000
premature deaths may have been avoided by pushing
on with the change in 2020. The process of weaning the
shipping industry off a cheap fuel 3,500 times more
sulfurous than road diesel was always going to be
problematic, but it was an inevitable change that will be
welcomed by many.

Tackling 2020: key takeaways

Sleepwalking into lower sulfur fuel

Inertia, or uncertainty, over the various
options facing the shipping industry
could see them adopting 0.5% sulfur
fuel after the International Maritime
Organization (IMO) decided to bring in
a sharp cut in marine fuel sulfur limits
in 2020.

Main Pro: Simplest option on the surface

Main Con: Higher fuel bills and uncertain
quality

Stumping up for scrubbers

Equipping vessels with exhaust gas
cleaning systems, or scrubbers, allow
shipowners to continue burning fuel oil
while remaining compliant with the new
global sulfur cap, but stumping up as much
as $6 million in cash to install them means
short-term pain for a long-term pay off in
lower fuel bills.

Main Pro: Cost effective over time

Main Con: Large upfront payment for
squeezed shippers

LNG a leftfield option

LNG should be cheaper than sulfur
bunkers under normal circumstances,
while offering significantly lower
emissions giving a cushion against any
future environmental rules. However, LNG
bunkering is a relatively new solution and
uptake is likely to be slow at first.

Main Pro: Protects against future
regulation

Main Con: High costs amid unbuilt
infrastructure

Non-compliance, the elephant
in the room

Whisper it quietly, but non-compliance
could occur among a large minority of
shippers, especially given the lack of
clarity on inspection and enforcement
regimes for the sulfur cap after 2020.

Freight rates to skyrocket

There will be a dramatic increase in freight
rates across all the shipping sectors.
Bunker costs may take up 70-80% of total

LT

voyage expenses. So, as their costs rise,
shipowners will do the most natural thing -
try to pass those on to their customers.

Shipping challenges ahead

S&P Global Ratings sees fragile demand
and structural oversupply weighing on
charter rates and the environment is likely
to remain difficult. These near term risks
are overshadowing the implications of the
IMO regulations.

Refining revolution

PIRA, an analytics unit of S&P Global
Platts, sees a sharp rise in middle distillate
demand and high sulfur fuel oil to plummet
in 2020. There is too tight a deadline for
any more major capital investment to meet
these changes.

No IMO postponement

The 0.5% global sulfur limit on bunker fuels
from the start of 2020 is “highly unlikely” to
face a delay, Edmund Hughes, Head of Air
Pollution and Energy Efficiency at the IMO
told Platts in an exclusive interview.
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INTRODUCTION

Six months ago, the International Maritime Organization
decided to bring in a sharp cut in marine fuel sulfur limits
in 2020, rather than postponing the move any further. A
century after the global fleet started its shift from burning
coal to fuel oil, the shipping industry faces another
profound change in its fuel consumption habits — driven
this time by environmental regulation.

Last October the IMO decided to cut sulfur limits for
bunker fuels worldwide from 3.5% to 0.5% from the start
of 2020. The organization had originally agreed on 2020
as the implementation date in 2008, but allowed itself
the possibility of postponing the cut by up to five years,
subject to an external review on the likely availability of
low sulfur fuels.

Consultancy CE Delft was chosen to carry out that
review, which it published last year. It concluded that
even under a more trying scenario of strong shipping
demand growth and the majority of the global fleet using
0.5% sulfur bunkers, the refining sector would be able

to produce sufficient 0.5% sulfur product to meet the
industry’s needs.

But a rival study by EnSys Energy and Navigistics
Consulting, and sponsored by shipping body BIMCO and
oil industry organization IPIECA, found that although
sufficient refinery nameplate capacity might be available
for new 0.5% sulfur demand from shipping, effective
utilization of that capacity for the shipping industry’s
needs was unlikely to happen. Prices for 0.5% sulfur
bunkers could rise sharply after 2020 as a result, the
EnSys report said.

According to a study by consultancy Wood Mackenzie
earlier this year, the shipping industry’s annual
bunker costs could rise by up to $60 billion in 2020
with full compliance with the IMO’s sulfur cap. They
made the assumption that the majority of the world
fleet would switch from high sulfur fuel oil to a
gasoil-based fuel.

TIMELINE OF CHANGES IN SULFUR EMISSIONS REGULATION
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In March, the International Bunker Industry Association
provided another estimate of the potential cost, using a model
provided by Marine and Energy Consulting. They estimated the
rise in annual costs would be $24 billion from 2020.

Shippers have a variety of options in how they choose to
address this sharp rise in fuel costs in less than three
years. Shifting to buying 0.5% sulfur bunker oil is likely to
be the mainstream option, in particular when the shipping
industry’s current inertia and financial problems are
considered, but owners also have the option of investing
in emissions-cleaning technology, shifting to cleaner
alternative fuels or even ignoring the rules entirely and
hoping they don’t get caught.

Let’s look here at the advantages and disadvantages of
each of these options in turn.

0.5% SULFUR BUNKERS

On paper the simplest response to the IMO’s decision
looks to be switching to a 0.5% sulfur fuel — and this

is likely to be the option most shipowners fall into by
default. The difficulty will lie in the price and availability
of these fuels.

The first problem to examine is that there is no
universally accepted refining method for producing a
0.5% sulfur fuel. The experience of northwest Europe

in implementing its 0.1% sulfur emission control area
at the start of 2015 suggests the market for these fuels
will be fragmented, with several different specifications
on offer.

There are some crude oils sweet enough to produce a
residual fuel oil of around 0.5% sulfur directly from a
refinery’s crude distillation unit. In some cases fuel oil
may be desulfurized using hydrogen or other catalysts to
produce the cleaner grade. And residue from a refinery’s
hydrocracker or vacuum distillation unit may also be
used, either on its own or blended with fuel oil and
middle distillates.
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Having this wide range of options is convenient for
refiners, but will cause problems for the shipping industry.
Blended products in particular may not be reliably stable,
or may be incompatible with other fuels. This can lead

to sludge forming at the bottom of a vessel’s fuel tank,
risking blocked filters or even engine failure.

These problems will make the 0.5% sulfur bunker
market chaotic for the first few years after 2020, at least
until a standardized set of specifications can be agreed
upon. A container ship bunkering at Rotterdam and

then topping up its tanks again in Singapore will need

to have similar fuels available at both ports to avoid
compatibility problems.

At the bunkering hubs a wide range of 0.5% sulfur fuels
should be available immediately at the start of 2020,
but at smaller ports the range can be expected to be
more limited.

The other main problem with sourcing new 0.5% sulfur
fuels is the price; the sharp rise in fuel costs likely to
happen in 2020 has been shipowners’ main objection to
the IMO’s decision.

By the end of April 0.1% sulfur marine gasoil was trading
at a $159.25/mt premium to 380 CST high sulfur fuel oil
in Singapore, a $151/mt premium in Rotterdam and a
$248.35/mt premium in Fujairah. A 0.5% sulfur bunker
fuel could be expected to trade at a discount to 0.1%
sulfur MGO, so these premiums should be at the higher
end of what a 2020-compliant buyer would pay under
current circumstances.

But current circumstances won’t continue. In its base case
the CE Delft fuel availability study forecast marine high
sulfur fuel oil demand to drop from 228 million mt/year in
2012 to 36 million mt/year in 2020, while 233 million mt/
year of new 0.5% sulfur bunker demand will emerge.

When the majority of marine fuel oil demand disappears
in three years’ time, the change will take away the main
outlet for this refined product and the price can be
expected to drop sharply. In theory the price would need
to drop to the level at which it becomes competitive with
coal as a power generation fuel before it could stabilize.

At the same time, the 233 million mt of new 0.5% sulfur
demand may put some upward pressure on prices for
those products as the marine market starts to compete
with road diesel and heating oil consumers for limited
middle distillate supplies.

This situation could leave the premium for 0.5% sulfur
bunkers over conventional high sulfur fuel oil widening
to as much as $400/mt by 2022, according to some
estimates. That would represent a $40,000 rise in daily
fuel bills for a container ship burning 100 mt/day.

NOT JUST A SHIPPING PROBLEM

There are quite a few options available to shipowners to
reach compliance with the new sulfur cap. All of those
have two things in common - high costs and uncertainty.
Whichever way shipping companies decide to go, each
one of them will have to make long-term expensive bets in
an already troubled market. These decisions, like ripples
in the water will affect their business strategies and
investment decisions, like sale and purchase of tonnage
for years to come.

In the meantime, what seems inevitable is the upcoming
dramatic increase in freight rates across all the shipping
sectors. Bunker costs may take up 70-80% of total voyage
expenses. So, as their costs rise, shipowners will do the most
natural thing — try to pass those on to their customers. Of
course, in the currently weak freight market shipowners do
not have enough clout to make clients take up the whole bill,
but the lion’s share will still have to be absorbed by those who
pay for the transportation of goods. And numbers here can be
quite substantial.

If we take an example from the dry bulk market, a delivery
of 50,000 mt of sugar on a modern Supramax vessel from
Brazil to North China, using MGO instead of the standard
380 CST fuel oil may cost around $225,000 extra in bunker
costs, considering the current bunker price spread in the
port of Singapore. As this spread by some estimates could
get two to four times wider in 2020, the added expenses
may easily go over half a million dollars. This is just for
one voyage.

If we assume that China imports 2.5 million mt of Sugar from
Brazil and does it all on Supramax vessels, the total extra
bunker costs on just this single arbitrage may easily reach
$25 million. A sum that would have to be absorbed by higher
freight rates.

While this is an extra pain for shipowners, considering the
weakness in the freight market, it can be both a problem and a
blessing for traders. Depending on which side of the fence they
are sitting on. High freight is an issue for long-haul suppliers
as it makes their CIF price less competitive. For example, it
can make Brazilian sugar less attractive for Chinese buyers.
China might instead pay more attention to closer suppliers like
Australia or Guatemala and those countries might find higher
bunker prices to be a blessing.

Such examples are easily found in pretty much every
commodity market across every shipping sector. So at the end
of the day, one thing is for certain: as shipping tries to adjust
to the new sulfur cap, it will not be an isolated battle. Anyone
with the skin in the game of seaborne trade will feel this one
way or another.

— Alex Younevitch, managing editor, freight markets,
S&P Global Platts

Moving into the middle distillate market will also mean
shipowners’ fuel costs will fluctuate in unexpected
ways over which they have little influence. While fuel
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oil crack spreads tend to move largely in response

to demand from shipowners in various key locations
worldwide, in the middle distillate market marine
demand will only take up a small segment and will be
less influential.

Shipowners will have to get used to a situation in which
a spike in heating oil demand after a cold snap in the US
could lead to a sharp rise in their fuel bills overnight.

Lastly, regional imbalances of middle distillate supply and
demand mean the location of the cheapest bunkers is
likely to change.

Rotterdam currently relies on cheap Russian fuel oil
cargoes to supply bunkers at a lower price than most
competing ports worldwide. But Europe is a net importer
of middle distillates, unlike the Middle East and Asia-
Pacific regions where more advanced refineries are
delivering a higher distillate yield.

Once 0.5% sulfur bunkers become the default marine
fuel, it seems likely that shipowners looking for the
lowest prices will need to shift their bunker purchases to
Suez or Singapore.

SCRUBBERS

Equipping vessels with exhaust gas cleaning systems,
or scrubbers, is a solution that many in the shipping and
bunkering industries are keen to promote.

By installing a system that sprays alkaline water

into a vessel’s exhaust, the shipowner can remove
sulfur dioxide and other unwanted chemicals from

its emissions. The technology has long been used in
land-based power plants, though it remains less well-
tested at sea.

The principal advantage of scrubbers is that they
allow shipowners to continue burning fuel oil while
remaining compliant with the new global sulfur cap.
But this comes at a cost: the shipowner needs to find
up to $6 million in advance to install the equipment on
each vessel.

Over time, that capital will be saved in lower fuel bills —
and the speed of return on investment will be determined
by the price differential between high sulfur fuel oil and
0.5% sulfur bunkers.

Finnish technology company Wartsila, one of the
world’s largest scrubber manufacturers, gives a
case study of a typical tanker with an 8 MW engine
for which a payback time of around 4.8 years could
be expected for a scrubber installation costing €3.8
million (about $4.2 million).

For a container ship with a 20 MW engine the payback
time for a larger scrubber costing €5.275 million would be
around five years, according to the company’s estimates.

On top of the capital expense is the cost of taking the
vessel to dry dock for about a month to install the
equipment, if the shipowner is retrofitting an existing
vessel with the system.

A lack of shipyard space worldwide may limit the uptake of
scrubbers before 2020, as the global fleet is currently also
gradually being retrofitted with ballast water management
systems to comply with new regulations.

The length of payback time, along with the time needed

in dry dock, means that scrubber retrofits would not be
cost-effective for any vessel likely to be scrapped within a
few years.

Some are hoping scrubber installation prices will
drop in the coming years before 2020 as more
manufacturers enter the market, while others are
waiting to check how effective the systems are before
committing to the investment.

Shipowners looking at scrubbers will also need to consider
which type is most suitable for their needs.

Open-loop scrubbers take in naturally alkaline seawater
and then flush the discharge out to sea, while closed-loop
systems add caustic soda to raise the alkalinity of the
water being used, and have the option of the discharge
being retained to dispose of at port. Hybrid systems with
the option to work in either open- or closed-loop modes
are also available.

Closed-loop scrubbers come with a much higher operating
cost, with the expense both of the caustic soda constantly
being added and of the discharge disposal. Open-loop
scrubbers also tend to be considerably cheaper to install,
with a price tag as much as $800,000 lower than closed-
loop versions in some cases.

But open-loop systems come with a regulatory risk:
lawmakers concerned about ocean acidification may
seek to prevent shipowners from simply removing
the sulfur from their emissions and then dumping it
in the sea.

There’s also a wider regulatory risk with all types of
scrubbers, in that they are not designed to cope with all
of the environmental regulations likely to be imposed on
shipping over the next decade.

The current technology is suitable for removing

sulfur and nitrogen from emissions and with some
modifications may be able to remove most particulate
matter. But if restrictions on carbon emissions come into

© 2017 S&P Global Platts, a division of S&P Global Inc. All rights reserved.



Special report: Shipping

Tackling 2020: the impact of the IMO and how shipowners can deal with tighter sulfur limits

force, the current scrubber technology would not be a
cost-effective means of complying.

The main stumbling block preventing shipowners from
taking on scrubbers in higher numbers is the up-front
capital investment required. Shipping companies in many
cases are struggling to access credit for their day-to-day
costs, and most are unlikely to find banks willing to loan
them several million dollars for a retrofit.

But credit may be available from other sources. With a
relatively short time over which the savings a scrubber
enables overtake the initial cost, most shipowners could
be expected to repay their loans promptly.

A large container line is reported to have signed a

deal with a bunker supplier for the supplier to provide
credit to fit scrubbers on board the shipping company’s
vessels in return for the shipper guaranteeing future
fuel purchases.

Major oil refiners will be keen to secure some guaranteed
demand for their remaining fuel oil output after 2020, and
they have large enough balance sheets to cope with the
risk they would take on by lending to the shipping industry.

Market sources say more suppliers may be willing to sign
similar deals as part of term contracts lasting at least
five years.

The availability of fuel oil after 2020 may prove to be

a problem for some shipowners using scrubbers. The
shift to 0.5% sulfur fuels in 2020 will make conventional
fuel oil bunkers much more of a niche product, and at
smaller ports many suppliers may give up on keeping
fuel oil in storage.

If a situation emerges where a single supplier has

a monopoly on fuel oil bunkering for vessels with
scrubbers at some ports, that supplier is likely to
charge much more for the product — paring back the
shipowner’s potential savings.

There is also a risk of scrubbers becoming a victim of
their own success. CE Delft forecasts at most 38 million
mt/year of fuel oil demand from vessels with scrubbers
in 2020.

But if a larger portion of the global fleet is retrofitted,
more fuel oil demand will be preserved and the price
difference between high sulfur fuel oil and 0.5%
sulfur bunkers will narrow over time.

In this scenario the shipowners that were earliest
to fit scrubbers will see the greatest advantage —
particularly those that installed the technology to
use in the European or North American 0.1% sulfur
emission control areas in 2015.

LNG AND OTHER ALTERNATIVES

The next option to consider is finding a less
conventional bunker fuel to switch to that still
complies with the IMO’s standards. Several industry
players, as well as many politicians in Europe and
North America, have long been advocates of LNG
bunkering as a solution to the shipping industry’s
environmental problems.

LNG should be cheaper than 0.5% sulfur bunkers under
normal circumstances, while offering significantly lower
emissions. The main advantage of switching to this fuel
isin how it protects against future likely environmental
restrictions for shipping — on nitrogen, particulate matter
and carbon emissions.

Another advantage is the lack of potential
compatibility issues, as a fairly consistent
specification of the fuel should be available at all ports
with LNG bunkering facilities. And dual-fuel engines
capable of burning MGO as well as LNG are widely
available, meaning the shipowner can switch fuels if
LNG becomes more expensive.

As with scrubbers, the main objection to LNG bunkering
is the costs involved. Retrofitting an existing ship with
an LNG engine would be prohibitively expensive, so any
shipowner looking into this option will need to be in a
position to buy a new vessel.

Another significant cost is that LNG engines and fuel
tanks typically take up much more space on board than
their conventional equivalents, cutting down on the
amount of cargo a vessel can carry.

The need for more complex crew training, as well as
concerns over its safety, have also been cited as barriers
to the widespread adoption of LNG bunkering.

The other problem with LNG bunkering is that it
remains a relatively new phenomenon, except for

LNG tankers that can burn their own cargo, and the
infrastructure for it to become a mainstream option has
not yet been built.

At present LNG bunkering is mostly being done by
passenger vessels steaming short distances around
Scandinavia. The fuel is delivered either by truck or by ship
to ship transfer from small barges.

While these delivery methods are suitable for smaller
vessels, they would be far too slow for the larger container
ships and oil tankers. These ships would either need
delivery to be ex-wharf or from large bunker barges.

Some of these barges have been designed and
ordered already, and northwest Europe’s first ones
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are due to become operational later this year. But
until the infrastructure is consistently available at
most major ports worldwide, shipowners with unfixed
schedules will not be in a position to order LNG-
fueled vessels.

One other disadvantage of LNG is the “methane slip” issue.

While burning LNG will produce much less carbon dioxide
than a gasoil-based bunker fuel, if you include the natural
gas that can escape while bunkering, the greenhouse gas
emissions can be higher.

If lawmakers decide to factor methane slip into their
calculations of the environmental impact of LNG
bunkering, they may start to look on it less favorably.

LNG isn’t the only alternative fuel being pitched to
shipowners as a means of adjusting to the new sulfur cap.
Thanks to a sharp rise in production in the US, interest in
methanol bunkering is also starting to rise.

Methanol has similar environmental advantages to
LNG, with lower sulfur, nitrogen, particulate matter
and carbon emissions than gasoil-based fuels.

It should also be cheaper than 0.5% sulfur bunkers under
most circumstances, and its properties as a liquid fuel are
easier for shipping crews to work with than those of LNG.

Installation costs of a small methanol bunkering
station have been estimated at around €400,000,
according to a report by FC Business Intelligence and
the Methanol Institute published in 2015, while a
bunker barge could be converted to carry methanol for
around €1.5 million.

That compares with a bill of about €50 million to build an
LNG terminal, and €30 million to build a new LNG bunker
barge, according to the reports.

But methanol also has the same problem of requiring huge
capital expenditure up front. While it can be cost-effective
to retrofit a vessel to use methanol, the cost of doing so
and of taking a vessel to dry dock is still high. Methanol
bunkers also have the disadvantage of not being reliably
available at all major ports.

A GAME-CHANGER FOR THE REFINING INDUSTRY

2020 is a game-changer. When the global specification for
bunker fuel cuts its sulfur content on January 1 that year, we're
going to see a surge of middle distillate demand and a sharp
drop in high sulfur fuel oil.

So how does the refining industry meet this? It looks like
we have to change 3 million b/d of high sulfur fuel oil into a
comparable volume of compliant 0.5% sulfur bunkers.

There justisn't the capacity to do that by desulfurizing. And
you’re not going to do it by changing crudes either — you’re not
going to leave high sulfur crude in the ground and somehow
magically find a lot more heavy low sulfur crude that we can
use to produce the new bunker fuels.

So we're going to have to figure out a way to destroy some of

this high sulfur material, segregate some low sulfur material
and get some more middle distillates to blend into the 0.5%

sulfur product.

The bottom line in PIRA's forecasts for refining capacity additions
is that the net supply of high sulfur products could decline by 1.4
million b/d by 2020 and the low sulfur supply grow by 900,000
b/d. But the net demand requirements are much higher.

We need to destroy close to 3 million b/d of high sulfur product,
create more than a million b/d of low sulfur and also create
more middle distillates - for other demand growth purposes as
well as the bunker market.

Looking at the net balance, we're about 1.5 million b/d out - long on
the high sulfur, and short on the middle distillates and low sulfur.

But that’s with natural yields from capacity that we know is
coming on by 2020. This capacity isn't enough, which means
that prices will have to move for more expensive steps to

be taken. That could include running cokers at maximum
utilization, switching the feedstocks going into residual
catalytic crackers or other measures.

And in the end you may encourage some additional burning

of fuel oil to get rid of it. The Saudis burn crude and fuel oil to
make electricity for desalinization, and this could spill into
other areas like Russia if the product gets cheap enough.

2020 is less than three years away now, and that’s too tight

a timeline for any more major capital investment. If they had
implemented the change in 2025 instead it would have been
easier, but changing the date no longer appears to be an option.

— Rick Joswick, managing director of global oil, PIRA

REFINING CAPACITY: CUMULATIVE CHANGES BY 2020 (vs 2016)

New facilities added

million b/d Increased crude/ FCC H/C Coking Dist. flux VGO Resid Net supply Demand Long/
cond runs saved HDS HDS (short)

Runs/Capacity 3600 400 1100 900 300 300

Mogas/Naphtha 1000 200 200 100 1400 1200 200

Middle Distillate 1200 100 600 400 100 2300 3700 -1400

HS VGO 500 -400 -1000 300 -50 -150 -800

HS VR 400 0 -800 -100 -100 -600

HS Resid/HFO 900 -300 -1000 -500 -100 -50 -250 -1400 -2900 1500

LS Resid/HFO 400 200 50 250 900 1200 -300

Total 3400 -70 -100 -100 0 0 0 3200 3200 0

Source: PIRA
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