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Marine terminals and refineries across the globe should be 
preparing for the new fuel specification that will likely increase 
bunker fuel and crude oil tankage requirements beginning in 

January 2020. 
The International Maritime Organisation (IMO) will require all ships to 

use fuels with a maximum sulphur content of 0.5 weight percent (low 
sulphur fuel oil LSFO). Ships may continue to use fuel with a maximum 
sulphur content of 3.5% (high sulphur fuel oil HSFO) on the high-seas if 
the ship utilises an exhaust scrubber. However, only a small percentage of 
ships have these scrubbers today. 

The IMO 2020 regulation does not eliminate HSFO; but simply requires 
the new low sulphur fuel for ships that do not install scrubbers. Bunker 
fuel suppliers may assume that their current bunker fuel tank and supply 
system will simply switch from HSFO to LSFO. These suppliers may be 
surprised to find that some ship charterers will insist on having HSFO 
available. Why would a ship charterer insist on having HSFO available 
for bunkering? The answer is economics…the price of HSFO will be 
significantly lower than LSFO which should quickly pay back the cost 
of new scrubbers. If fuel prices aren’t the only motivation, a temporary 
shortage of LSFO may be the ultimate reason to install capabilities to 
handle both fuels. 

The IMO commissioned a report published in July 2016 that assessed 
the availability of LSFO (the CE Delft report).1 This study concluded that 
the international refinery sector has the capability to supply sufficient 
quantities of low sulphur marine fuels, while also meeting a demand 
for non-marine fuels. CE Delft estimates approximately 233 million 
tonnes per year of HSFO will be converted by refineries to LSFO with a 
maximum sulphur content of 0.5%. The average sulphur content of HSFO 
today is estimated to be over 2.4%. Therefore, by difference, at least 
1.9% of the world’s bunker fuel is actually sulphur that must be removed. 
This is a very expensive proposition. This requirement is complicated by 
the sheer volume that must be altered. At 1.9%, the amount of sulphur 
to be removed is 12,000 tonnes per day, which, by comparison, is about 
30% of the total sulphur capacity at US refineries. CE Delft assumed 
that utilisation of refinery conversion units across the globe will be high 
and that sufficient sulphur removal capacity will be available. Given such 
significant increases from today, CE Delft may have overestimated the 
ability of the refining sector to remove sulfur and the unprecedented 
market demand for this additional sulphur. 

CE Delft estimates the price difference between LSFO and HSFO to 
be $129/tonne or about $20/barrel in 2020. However, it is likely that HSFO 
will be priced at even deeper discounts. The alternatives for HSFO are 
limited as many land-based power generation units have replaced heavy 
oil fueling with cleaner alternatives such as natural gas. This leaves coal 

fired power generation as the target for displacement by HSFO, which 
could draw the equivalent price for HSFO as low as $26/barrel at a $100/
tonne equivalent coal price. At this price, ships with scrubbers could 
realise massive fuel savings in excess of $260/tonne or about $40/barrel.

Some low-sulphur crude oil refiners currently produce HSFO with 
sulphur in the range of 0.5% to 1.0%. This fuel oil may be a combination 
of straight-run and cracked products, such as vacuum tower bottoms 
(VTB or resid), slurry from the FCC unit, and distillate. For example, many 
low complexity refineries in Europe are unable to convert resid to lighter 
products or remove sulphur. To produce LSFO, these refineries will be 
required to make economic judgements including buying more expensive 
sweet crudes, blending distillates such as ultra low sulphur/Euro 5 Diesel 
(ULSD), or a mixture of both. This will be new territory for most bunker 
fuel suppliers. All new bunker fuel blends with diesel and gas oil must be 
tested to avoid undesirable changes (such as an effect called ‘asphaltene 
precipitation’ which could plug ship engines).

The amount of ULSD theoretically required to blend LSFO is depicted 
in Figure 1. For example, it will take about 0.5 barrels of ULSD to blend 
one barrel of 0.7% sulphur HSFO and almost 1 barrel of ULSD to blend 
one barrel of 0.9% HSFO to achieve the 0.5% sulphur limit. If market 
prices for ULSD and HSFO are applied, the slope of this linear relationship 
translates to a sulphur scale in dollars per percent sulphur ($/barrel/ % S) 
that can be applied to any fuel oil blendstock of varying sulphur content 

Figure 1: ULSD: unit volume requirements for blending <1% HSFO
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Figure 2: A possible dedicated route for VLCCs to reduce shipping costs

such as vacuum gas oil. Low sulfur blendstocks other than ULSD may 
result in lower cost blends. 

There is an additional reason why tankage requirements may increase. 
New crude oil tanks may be needed to support changes in refinery crude 
slates. Similar to the large price differentials between LSFO and HSFO, 
the price differences between low sulphur (sweet) crude oil and high 
sulphur (sour) crude oil are expected to be significant. 

Over the past five years, the most prolific crude oil production increase 
has been from shale plays in the US: Permian, Eagle Ford, Bakken, and 
Niobrara; all of which produce light, sweet crude oil. Production increases 
from these fields have overwhelmed the US refining industry to the 
extent that incremental light oil production is exported. Refinery units that 
process the lightest crudes have been full for several years. Although the 
US is now one of the largest crude oil exporting countries, it still imports 
heavy, sour crudes to fill complex refineries. 

Currently, there are ample supplies of light crude oil generally in the 
world and, given current light-heavy crude oil price differentials, the 
needs of less-complex refineries are being fully met. However, in 2020, 
the light-heavy crude oil price differentials should widen considerably. 
Less-sophisticated refineries unable to convert the bottom of the barrel to 
transportation fuels will be faced with much-lower HSFO netback prices 
and will likely bid-up the prices for light, sweet crude oils to minimise both 
sulphur and yield of HSFO. 

Assuming an efficient marine fuel oil market, we examined a scenario 
where the crude slate is adjusted at certain refineries in western Europe 
that are large producers of HSFO. Initially, we focused on 15 fuels 
refineries that, in aggregate, produce 600 kb/d of HSFO with an average 
sulphur content of 2.0%. Together these refineries typically process 
about 1.5 million b/d of sour grades, including Russian Urals. Using Baker 
& O’Brien’s PRISM modeling system2, we removed those sour grades 
and replaced them with a 50/50 mix of Eagle Ford and WTI. This ‘crude 
slate swap’ results in about 275,000 b/d of LSFO. Given a modest HSFO 
discount similar to today’s futures market, a European refinery would 
place a $4 per barrel higher value on Eagle Ford and WTI crudes than 
Urals crude delivered at historical prices. The displaced sour crude would 
likewise take the place of light-sweet crude in the US Gulf Coast and be 
readily converted to clean transportation fuels in complex US refineries. 

As shown in Figure 2, one might envision a dedicated route for several 
VLCCs, such that sour crude oil from Europe and the Middle East is 
transported to the USGC, returning with sweet US grades, thus reducing 
shipping costs. Historically, VLCC movements have been laden in only 
one direction with one quality of oil. However, for crude oil movements in 
both directions, more than 2 million barrels of tankage will be required for 
both sweet and sour crude oil at each destination. 

CONCLUSIION
In summary, the assumptions reported by IMO regarding the availability 
of LSFO, the disposition of HSFO, and the conservative impact on 
prices will be fully tested in less than a year. Providers of tank storage 
should prepare to provide new storage alternatives to ship charterers 
and refiners. According to TankPort managing director Ruud van Stralen, 
terminals in Northwest Europe have already begun preparations. ‘Storage 
terminals will benefit from converting tanks to low sulphur fuel oil for IMO 
2020 while keeping some tanks dedicated to exports of high sulphur fuel 
oil. As ship scrubbers are installed over the next five years, the demand 
for high sulphur fuel oil storage will grow.’  
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