BAKER & O’BRIEN

INCORPORATED

A PROFESSIONAL CONSULTING FIRM SERVING THE ENERGY, CHEMICAL, AND RELATED INDUSTRIES \WWORLDWIDE

THE THUNDER ROLLS —IMO 2020 AND THE NEED FOR INCREASED
GLOBAL OIL REFINERY RUNS (PART 3)
December 11, 2018

The IMO 2020 rule, which calls for a global shift to low-sulfur marine fuel on January 1, 2020, is
likely to require a ramp-up in global refinery runs — that is, refineries not already running flat out will
have to step up their game. Why? Because, according to a new analysis, the shipping sector’s need for
an incremental 2 MMb/d of 0.5%-sulfur bunker less than 13 months from now cannot be met solely by
a combination of fuel-oil blending, crude-slate changes and refinery upgrades. The catch is, most U.S.
refineries are already operating at or near 100% of their capacity, so the bulk of the refinery-run
increases will need to happen elsewhere. Today, we continue our look into how sharply rising demand
for IMO 2020-compliant marine fuel may affect refinery utilization.

This is the third blog in this series, and the latest of the many blogs about the ongoing effort by
the International Maritime Organization (IMO) — a specialized agency of the United Nations — to
ratchet down allowable sulfur-oxide emissions from the engines that power the 50,000-plus tankers,
dry bulkers, container ships and other commercial vessels plying international waters. The current
3.5% cap on sulfur content in bunker (marine fuel) in most of the world is set to be reduced to a much
stiffer 0.5% on January 1, 2020. [There is an even tougher 0.1%-sulfur limit already in place in the
IMQ’s Emission Control Areas (ECAs), which include Europe’s Baltic and North seas and areas within
200 nautical miles of the U.S. and Canadian coasts.] There are three primary options shipowners have
to achieve compliance with IMO 2020: (1) continue burning high-sulfur bunker (HSB; sulfur content up
to 3.5%) and install an exhaust gas cleaning system (scrubber) to eliminate most of the sulfur dioxide
emissions; (2) switch to marine distillates or low-sulfur bunker blends whose sulfur content is 0.5% or
less; or (3) use alternative low-sulfur fuels like liquefied natural gas (LNG) or methanol.

In the series we continue today, we’re discussing Baker & O’Brien’s latest analysis of how things
may play out under the current plan for IMO 2020 implementation. Part 1 explained the assumption
that current global demand for HSB is about 3.2 MMb/d (black bar to far left in Figure 1), and that by
2020, demand for the new fuel pool consisting of low-sulfur bunker (LSB; 0.5% sulfur or less) and HSB
would be 3.4 MMb/d (dark green bar to far right) with the incremental 0.2 MMb/d of demand (blue
bar) representing a combination of demand growth and the lower energy density/bbl of the lighter LSB
blends. We noted six primary factors --— in addition to the lower energy density/bbl we just noted —
that will combine to bring the bunker market into something approaching balance: (1) non-compliance
(red bar), (2) scrubbers (light green bar), (3) blending of existing low-sulfur fuel oil with distillate
(purple bar), (4) refinery upgrades (turquoise bar), (5) shifts in crude slates and crude oil flows (orange
bar), and (6) increased global refining throughputs (blue-and-white striped bar).

The first four factors were discussed in Part 1, and Factor 5 — shifts in crude slates and crude
oil flows — was the focus of Part 2. Those five factors (colored bars within dashed blue oval) accounted
for an estimated 2.9 MMB/D of the required bunker fuel. That leaves the need for 0.5 MMb/d of
incremental production of 0.5%-sulfur marine fuel to be provided by increased utilization of global
refinery capacity (blue-and-white striped bar within dashed red oval). On a worldwide basis, this means
that refinery throughput will need to increase by 1.0 to 1.5 MMb/d — or, put another way, refinery
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utilization will need to increase on the order of 1-2%. Today, we turn our attention to this last major
factor, the one that may well be needed to achieve supply/demand balance: increased refinery runs —
and with that, we should note, a likely shift toward more production of distillate and less of gasoline.
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Figure 1. IMO 2020 Bunker Components. Source: Baker & O’Brien

We don’t know for sure how much existing refineries around the world might be able to
increase their throughput and, with that, their output of low-sulfur distillates, vacuum gas oil (VGO)
and other refinery products used to produce IMO 2020-compliant bunker. We do know, however, that
U.S. refineries — especially those in the Gulf Coast region (PADD 3), which is most relevant to the
global market — have been running close to full capacity. According to the U.S. Energy Information
Administration (EIA), the utilization of operable capacity at PADD 3 refineries so far this fall has
averaged 95.8%, and in the week ending November 30 (the latest data available) utilization stood at a
very high 97.5%. (By way of comparison, capacity utilization in PADD 3 has only topped that 97.5%
mark eight times this decade, and five of those were this past summer.) For the U.S. as a whole,
refinery utilization has also been unusually robust: 95.5% as of the last week of November.

So, with the U.S. refining sector running on all cylinders, the vast majority of any uptick in global
refinery runs would need to come from elsewhere. According to BP’s 2018 “Statistical Review of World
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Energy,” in 2017 the U.S. accounted for 18.9% of the world’s total refining capacity and 20.3% of the
refinery throughput. Canada, in turn, accounted for another 2.0% of global refining capacity and
Mexico accounted for 1.6%, giving North America as a whole a 22.5% share of total capacity. Only the
Asia-Pacific region outranked North America, with 33.9% of global capacity, with Europe accounting for
15.5% of the world total, followed by the Middle East (9.7%), the former Soviet republics (8.6%), South
and Central America (6.3%) and Africa (3.5%). Regarding capacity utilization, the highest levels — a
near-tie in 2017 — were in North America, the Asia-Pacific region and the Middle East, followed by
Europe and the former Soviet republics, with South and Central America and Africa lagging far behind.

Increasing global refinery utilization by 1-2% (or up to 1.5 MMb/d) should be achievable,
assuming sufficient pricing incentives are in place, but it won’t be a cakewalk. In the past 25 years,
global utilization has only twice increased by 2% year-on-year — once in 2003 and again in 2004. In
three other years (1997, 2010, and 2015), utilization increased by 1.5%. The good news is that the
global refining system appears to have additional capacity for diesel production, and will likely be able
to shift away from gasoline in favor of diesel for meeting incremental IMO 2020 requirements. The
blue bars (and left axis) in Figure 2 show that global diesel production as a percentage of total refining
output increased from 26% in 1998 to a high of over 29% in the years 2011-14. More recently, diesel’s
share declined from that high point to slightly over 28%. Likewise, the diesel-to-gasoline production
ratio (red line and right axis) has increased significantly from 20 years ago, when it was near 1:1, to a
high in 2011-12, when diesel was produced at a ratio of 1.16:1 to gasoline, only to decline to about
1.08 in 2017.
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Figure 2. Diesel’s Share of Total Refining Output and Diesel-to-Gasoline Production Ratio. Source: BP
Statistical Review of World Energy, June 2018
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There appears to be at least some flexibility in the global refining system to both increase
utilization and tilt production toward diesel from gasoline to help balance the market in support of
IMO 2020. To meet the incremental needs for low-sulfur distillates when the new rule becomes
effective, diesel production will likely need to climb slightly to 28.6% of total output, with a diesel-to-
gasoline production ratio of 1.10:1. Note that these levels are still well below the “high-water” marks
seen previously. By 2020, an increase in refining runs of 1.5 MMb/d, combined with a diesel-to-
gasoline production ratio of 1.11:1 (up from 1.08:1 in 2017), would result in incremental diesel
production of approximately 0.5 MMb/d, while gasoline production would be maintained near the
same level as it is currently.

Prices for diesel and gasoline will have to respond to increased demand for diesel while
maintaining gasoline output in what is thought to be a flat-to-declining global market for that fuel.
Figure 3 shows that global diesel prices have recently strengthened after being relatively soft from
2015 to 2017 — the light blue line shows the monthly spread between ultra-low-sulfur diesel (ULSD)
and Reformulated Blendstock for Oxygenate Blending (RBOB; the benchmark unleaded gasoline), and
the dark blue line shows the spread on a 12-month moving average basis. As the market prepares for
the IMO 2020 transition, higher prices for diesel relative to gasoline are anticipated through 2019,
based on NYMEX futures prices (blue lines to right of vertical dashed-red line), which then continue to
trade in relatively the same seasonal range through 2023.
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Figure 3. Historical and Futures-Curve Spread Between Diesel and Gasoline. Sources: Platts, OPIS, CME
Group
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Should those spreads persist the way that the futures markets indicate, refiners would seek to
optimize their output to favor diesel. And as overall runs increase, refiners may choose to siphon some
of the additional VGO away from fluid catalytic crackers (FCCs) to be used in the LSB pool.

The bottom line is that increased refinery runs will be needed to balance 2020 supply and
demand for low-sulfur marine fuel, and that refineries also will need to tilt their output at least slightly
toward more diesel production. In the next and final blog in this series, we’ll discuss the structural
pricing shifts that will be needed to support the availability of low-sulfur bunker needed for the IMO
2020 era, and summarize how this is all likely to play out from a pricing perspective regarding various
types of crude and petroleum products.

“The Thunder Rolls” was a #1 hit single for country music star Garth Brooks in 1991. The song, off of
Garth’s No Fences album, was co-written by him and Pat Alger. It was originally recorded by Tanya
Tucker, but her version was not released until 1995 as part of a self-titled box set.
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