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Canadian downstream:
Refining our hedge

The value and organization of Canada’s oil refineries
in today'’s volatile petroleum market
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Introduction

Governments across Canada, and around the world, have announced a suite
of policies aimed at reducing the consumption of petroleum products over the
coming decade(s). However, these fuels remain a critical piece of Canada’s
economy as well as a top-of-mind concern for Canadian motorists today
(Figure 1). The importance of oil refining capacity came into sharp focus in
the summer of 2022 when a combination of surging crude oil prices, an even
steeper run-up in refinery margins, a comparatively weaker Canadian dollar,
and the structural uplift of higher consumer carbon taxes pushed average
Canadian retail gasoline and diesel prices above $2 per litre for the first time in

history and have kept them well above the pre-pandemic norm since.

The path between our current petroleum product reliance and policy-
targeted lower-emitting future is both uncertain and certain to be bumpy.
There is value to Canada’s refining sector as it exists today and into the fu-
ture. Canadian refineries provide a valuable source of economic activity and

high-income employment, a domestic outlet for our prolific crude produc-

The author of this document has worked independently and is solely responsible
for the views presented here. The opinions are not necessarily those of the
Macdonald-Laurier Institute, its directors or supporters.
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FIGURE 1: Canadian pump price pain
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tion, and act as a hedge against further price gains and volatility in refined
product markets. While $2 pump prices were a regressive drag on Canadian
consumers, Canadian refineries were able to capture that economic upside
and largely prevented that value from leaking outside Canada’s borders. Ca-
nadian refineries also provide a crucial domestic outlet for prolific Canadian
crude production, which would otherwise require export and, thus, further

strain the already-scarce pipeline capacity.

With this backdrop in mind, it’s important to understand the current state of
Canada’s refining fleet. The number of Canadian refineries has fallen steadily
over the past decades as pre-COVID-19 market pressures, the fleet’s generally
advanced age (some of these facilities are more than a century old!), and higher
operating costs — both labour and environmental compliance - in advanced
economies weighed on operations. Remarkably, Canadian refining capacity has
remained relatively stable and, even more, import dependence has been steadily
declining and output has been heavily tilted towards high-value consumer fuels,
the vast majority of which is consumed domestically. The future of Canada’s
refining industry hangs on several critical points, from mounting pressure on
its core business from rising electric vehicle adoption to political attacks against
key feedstock supply pipelines in Central Canada to the potential for misman-

aging the regulation of a volatile and trade-exposed industry.
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FIGURE 2: Canadian regional refinery output differences
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Canadian downstream landscape

Canada’s refining fleet consists of between 15 and 18 facilities that can
process crude into roughly 1.9 million barrels per day (MMbpd) of higher-
value finished consumer fuels (Figure 2). Canadian refineries are also relatively
sophisticated by global standards and output is heavily geared towards high-
value consumer fuels: more than 80 percent of Canadian refinery yield is a
combination of gasoline, diesel, and jet fuel. This leaves a relatively high cut,
just north of 10 percent of heavier residual petroleum products like fuel oil,
petroleum coke, and asphalt, a ramification of the relatively heavy feedstock
processed by Canadian refineries, particularly in Canada’s Western provinces.
In addition to the petroleum product output of Canadian oil refineries, there
is also roughly 160 thousand barrels per day (kbpd) of petroleum coke that is

derived from the processing of raw bitumen in Western Canadian upgraders.

The number of Canadian oil refineries has been steadily shrinking since its peak

of 45 facilities in the 1950s, though, remarkably, Canadian refining capacity
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has remained relatively stable around current levels for decades. In 2023,
average petroleum product output fell by a modest 55 kbpd vs. pre-COVID-19
levels in 2019, reflecting the loss of Newfoundland and Labrador’s 135 kbpd
Come By Chance (North Atlantic) refinery only partially offset by the start-
up of Alberta’s 50 kbpd Sturgeon refinery. The Come By Chance refinery was
purchased by a private equity firm in 2021 after its COVID-19-era closure
and has since been retrofitted into a renewable fuels plant producing primarily
renewable diesel from natural fats including cooking oils and other waste

products, though at a far reduced 18 kbpd capacity (Khan 2024).

Processing capacity is concentrated in oil-producing Alberta as well as key
consuming regions including Southern Ontario and C&ebec. However,
Canada’s largest refinery, the Irving Oil refinery boasting 320 kbpd of capacity,
bucks this trend entirely and is located on Canada’s East Coast in Saint John,
New Brunswick; the Irving refinery is also the only major Canadian refinery
now not connected to the rest of the country by pipeline and reliant on tankers

for both importing crude and exporting its refined product.

Major refining regions’

Canada’s refinery fleet may be relatively small in number, but it is spread
from coast to coast. Broadly, there are three major refining regions, which
can largely be defined by where they primarily source their crude feedstock.
While most people associate Canada’s oil industry with the production-rich
West, Canadian refineries are most often co-located to major demand centres
rather than production hubs — this means that many of Canada’s refineries are
located a half-continent away from Alberta and Saskatchewan, and actually

have to import a healthy share, if not the entirety, of their feedstock.

Canada’s West, situated near prolific conventional and oil sands upstream
assets in Alberta and Saskatchewan, accounts for roughly 38 percent of present-
day operable refining capacity (Figure 3). This collection of large complex
refineries across Edmonton (x2), Strathcona, Alberta, and Regina, as well as a
smattering of other smaller facilities, processes locally produced crude oils. No
other major Canadian refining region can claim the same upstream fortune of

often-cheap and always-convenient feedstock.

The Western provinces have even more processing power with so-called
upgraders. Upgraders take bitumen and produce synthetic crude but, because

output is [typically] another “crude oil” rather than refined products (e.g.,
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FIGURE 3: Major oil transportation routes in Western Canada

I e
g L A

| @ Rainbow Lake

- 1{
- LS
A

Pl

Jrd S : ‘
|
> Prince
A] T P&P George
4 | ,/

ALBERTA REFINERIES

Edmonton
Imperial — 187 Mb/d
Suncor - 147 Mb/d

Shell — 100 Mb/d

Lloydminster
Husky Asphalt Plant — 29 Mb/d
Husky Upgrader — 82 Mb/d

ALBERTA UPGRADERS

Syncrude (Fort McMurray) — 465 Mb/d
Suncor (Fort McMurray) — 438 Mb/d
Shell (Scotford)— 240 Mb/d
CNRL (Horizon)- 135 Mb/d
Nexen (Long Lake)- 72 Mb/d

SASKATCHEWAN REFINERIES

@ Regina

Co-op Refinery-Upgrader Complex — 135 Mb/d

Moose Jaw
Moose Jaw Asphalt Plant — 19 Mb/d

BRITISH COLUMBIA REFINERIES

Prince George
Husky — 12 Mb/d
Vancouver

Chevron —

55 Mb/d

f

& Nanaimog
<
Victori

Anal:ortas
i \
oy i

1
g

UNITED STATES ‘]°~T'*'"‘2",

N

Pipelines (NEB Regulated) Pipelines (Provincially Regulated) Other features

1- Enbridge Mainline* 9 — Westspur 11 - Plateau 19 — Husky [ ] Municipalities Parks

2 - Keystone 10 — Cochin 12 — Pembina 20 - PMC Rail syst

3 —Trans Mountain* 13 — Rainbow e 21 — Corridlor ail systems .
e 4 — EXpress 14 — Rangeland s 22 —Syncrude ssssssss JS CAN border - Water bodies

5 — Enbridge Norman Wells 15 — Bow River e 23 — Athabasca

6 - Milk River e 16 — Waupisoo/Woodland 24 - Horizon

7 — Aurora 17 — Access 25 — Alberta Products* ? 12|5 2?0 S?O km

8 — Wascana 18 — Cold Lake

* Refined petroleum products are shipped on the Alberta Products Pipeline, as well as batched on the Enbridge Mainline and Trans Mountain.

Source: Canadian Energy Regulator 2016

gasoline), upgraders aren’t usually included in refining industry aggregates.

There are, of course, exceptions, such as the new Sturgeon refinery that

processes bitumen into primarily diesel — Sturgeon is also unique in its high

concentration of a single end product.

Then we head east to Ontario, which boasts four large refineries that account

for roughly a quarter (23 percent) of national refining capacity (Figure 4).

Located immediately across the border from the United States, these facilities

source feedstock from their two proximate neighbours: the majority is from

Western Canada and the balance flows north across the border from the US.

Ongoing efforts to shut down Enbridge’s Line 5 pipeline, which transports
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FIGURE 4: Major oil transportation routes in Eastern Canada and Ontario
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crude from Western Canada into the US and Central Canada, threaten supply
security for these refineries and have become a point of diplomatic friction
between Ottawa and Washington (McCarten 2023).

The third major refining region is Qllebec and Atlantic Canada, which,
together, technically represent the largest share of total current capacity at
39 percent. Situated in the consumption-heavy East rather than the crude-
production-heavy West, this refining region is largely dependent on imports
via tankers across the Atlantic Ocean as well as up the St. Lawrence Seaway
(with some Western Canadian supplies making it all the way via the Line 9
pipeline, reversed to flow east a decade ago). Moreover, this eastern tanker

import share was even larger, around 45 percent, for much of the decade prior
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to the closure of the North Atlantic Refinery in Come By Chance, NL, in
2020, which was on a literal island and was thus entirely reliant on tankers —
that facility is in the process of being converted into a renewable fuels plant but
with a far reduced capacity (from 135 kbpd to 18 kbpd, at least to start). Now,
the Irving Oil Refinery in Saint John, NB - Canada’s largest refinery at 300

kbpd capacity — is the only remaining refinery on the east coast.

Source material

Canadian refineries source the bulk of their crude domestically, though, as one
would expect, the proportion of Canadian crude in a given refinery’s feedstock
declines as one moves east, away from the center of Canadian oil production
in the West — from approximately 100 percent domestic crude in Alberta to
nearly 100 percent imports for New Brunswick’s Irving Oil refinery (Figure
5). Canada’s import dependence has been steadily declining, however, as more
Western Canadian crude makes its way east and import-intensive facilities

close their doors; even more, that import sourcing is shifting closer to home and

FIGURE 5: Canadian domestic vs. imported crude feedstock
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the US now accounts for more than half of the seaborne total, inadvertently
dovetailing with a broader Western government policy tilt toward supply

chain “friendshoring.”

Tanker imports to %ebec and Atlantic Canada have, historically, come from
countries like Saudi Arabia, Nigeria, Azerbaijan, Iraq, and Angola, in addition
to other OPEC sources. These imports have featured prominently in political
commentary surrounding Canada’s oil industry (“Why are we importing
OPEC oil when we’re aleading exporter?!”) and were a driving rhetorical force
behind the ultimately abandoned plans for the Energy East pipeline that would

have brought more Western Canadian crude all the way to Atlantic Canada.
Looking ahead, there are two notable trends in Canadian refining inputs
emerging.

First, Canada’s import dependence is declining as an overall share — but this
potential is inherently limited, both by facility equipment and logistical

considerations (i.c., tankers are typically easier than pipelines). Unlike highly

FIGURE 6: Canadian refining crude inputs by region
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complex refineries south of the border, most of Canada’s refining capacity
— especially capacity further from Canada’s western upstream bounty — is
not built to handle the heavier crude streams that have come to dominate
Canadian crude production growth. (Figure 6) Indeed, of the 1.7 million
barrels processed in Canadian refineries cach day, nearly three-quarters (73
percent) is lighter crude oils including conventional (41 percent) and upgraded
synthetic (32 percent). The heavier balance consists of conventional heavies
(22 percent) and raw bitumen (5 percent). The bulk of Canada’s synthetic
crude is consumed in the West, which makes sense: the process of upgrading
crude was in large part pursued to create more palatable feedstock for those
very refineries. Alberta is indicative here, with synthetic crude making up fully

60 percent of charged feedstock.

Second, the composition of Canadian crude imports is shifting away from
OPEC, closer to home: toward the US. As can be seen below, the US now
represents more than half of Canadian crude tanker imports, though the
total share is far larger, obviously, given pipeline and rail shipments, especially
to Ontario (Figure 7). But, somewhat surprisingly, tanker share growth has
been a relatively new phenomenon; the US accounted for a negligible share

of total tanker imports as recently as 2017. At a headline level, however,

FIGURE 7: Canadian crude tanker imports
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tanker imports fell structurally in 2020 with the closure of the North Atlantic
Refinery in Come By Chance, NL, which, given its literal island status, was
a large importer of seaborne barrels. The Irving Oil refinery in Saint John,
NB, while not on a literal island, is the other major source of seaborne crude
imports given that facility’s lack of major crude pipeline connections with the

rest of the continent, let alone Western Canadian feedstock.

High value outputs

Canadian refineries prioritize the output of high-value consumer fuels, and the
vast majority of Canadian refined product production is consumed domestically
(Figure 8). Together, gasoline, diesel, and jet fuel output account for more
than 80 percent of total Canadian refinery yield. This can be roughly divided
between diesel-heavy Alberta (44 percent diesel and 30 percent gasoline) and
gasoline-heavy Ontario (45 percent gasoline and 25 percent diesel) — the rest
of the country averages 43 percent gasoline and 38 percent diesel. What’s more,
both Alberta’s diesel dominance and Ontario’s gasoline dominance are only
going up, each by 7-8 percentage points in the past decade. Meanwhile, there
is one notable exception in terms of domestic consumption, which is, yet again,
Atlantic Canada, where refineries often supply the US Northeast and, to a

lesser extent, Europe.

FIGURE 8: Canadian refinery finished product output
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Atrophying assets

Refining isn’t Canada’s — or most other advanced economies’ — most attractive
industry for new investment. The industry is capital intensive, highly emitting
and, thus, heavily regulated, not to mention that it requires decades for invest-
ments to break even in a time when governments around the world are talking
about banning the internal combustion engine. No surprise, then, that there
are no material planned capacity additions and, frankly, it’s unlikely that we’ll
see any materialize. The most recent addition to the fleet is the Sturgeon Refin-
ery (North West Redwater Partnership) in Alberta, a 50 kbpd plant (approxi-
mately 80 kbpd bitumen feedstock) that began commercial operations in early
2020; this facility is heavily diesel weighted and co-owned by the Alberta Petro-
leum Marketing Commission (APMC) alongside Canadian Natural Resources
Limited (CNRL). While the project faced considerable complications and cost
overruns, the recent diesel shortage and associated strong diesel refining mar-

gins have provided an unforeseen lift in the refinery’s fortunes (Morgan 2021).

Refining isn't Canada’s most
attractive industry for new investment,
and especially in the West.

In the face of flatlined investments, the future of Canada’s refining industry
hangs on several critical points. At the highest level, many in Ottawa are busy
planning for a future defined by electric vehicles without adequate recognition
of the industry that will fuel Canada’s journey across that energy transition
bridge. This lack of attention risks temporary market forces shuttering
additional Canadian refining capacity. At a more fundamental level, there
are ongoing efforts to shut down Enbridge’s Line 5 pipeline by the state of
Michigan, which transports crude from Western Canada into the US and
Central Canada. This potential shuttering threatens the supply security of
our refineries and shifts the risk calculus from the status quo over the past
decade concerning difficulty building new pipeline capacity into the US (see:
Keystone XL) to worries about simply maintaining the egress that currently
exists. Finally, and relatedly, roughly a quarter of Canadian crude production
is processed by the domestic Canadian refining fleet, without which Canadian
producers would need to export even more crude abroad, which would further

strain scarce pipeline capacity and entrench our reliance on the US market.
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Key considerations

For much of the decade preceding the COVID-19 pandemic shock, the
downstream oil refining sector wasn’t something that was discussed very often;
the world was structurally oversupplied with refining capacity and margins
were consistently weak. Then came COVID-19, which prompted one of the
most stark — if not the starkest — refined product crises in modern history.
Indeed, the importance of Canadian refining capacity came into stark view in
the summer of 2022 when the combination of surging crude oil prices, an even
steeper run-up in refinery margins, a comparatively weaker Canadian dollar,
and the structural uplift of higher consumer carbon taxes pushed average

Canadian pump prices above $2 per litre for the first time in history.

Canada’s refineries, especially diesel-rich Albertan facilities, have been enjoying
historic premiums available for middle distillates like diesel, and the Canadian
economy has been able to capture these historic refining margins because
Canadian liquid fuels demand is reasonably well-matched with Canadian
domestic refining capacity. Meanwhile, gasoline demand is already clearly under
pressure, and Canadian refiners will need to reckon with the declining share of
gasoline in the Canadian consumption mix, even in scenarios where Canadian

emissions reductions fall well short of current national commitments.

Historical refining crisis

The COVID-19 pandemic shattered the steady status quo of the global refining
industry as fuel demand cratered and uncertainty about even the near-term
future soared. Many older refineries were already on their last legs, particularly
in advanced markets, and some were shuttered instead of facing the alternative:
to weather the costly downtime with no real sense of when people would begin
driving and flying again. In addition, many of the refineries that were set to
begin operations in 2020-21 faced months- or years-long delays stemming
from the cornucopia of supply chain and logistical disruptions for everything

from steel piping to labour.

This combination of early retirements and delayed start-ups led to a shortfall
of fuels like gasoline and especially diesel in the market, exploding the value
of those fuels relative to crude oil and kicking off a refining market crisis
unparalleled in modern history. In total, more than 2 MMbpd of global refining
capacity shuttered in 2020-21 compared to a pre-COVID-19 expectation of

only a couple hundred thousand barrels per day. Some relief has already come
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online, and more is coming: for example, large, delayed refineries in Nigeria,
the United Arab Emirates, and Kuwait have finally entered service and will be

joined by further expansion of the Indian and Chinese refining fleets over time.

However, this turbulent market proved a boon for Canadian refineries,
especially diesel heavy facilities in Western Canada, with the obvious exception
of the shuttered Come By Chance refinery that made its decision to close
before refinery markets took off. Refineries, in general, became exceptionally
profitablein 2022 and 2023, notably above historic norms, as margins remained
generally higher than the pre-pandemic norm. Capacity utilization at these
facilities has been running hot for the past two years in an effort to capture

highly attractive refining margins.

Current crack spreads

Let’s back up a moment. Crack spreads are the difference between the value
of crude and a given refined product. The price you pay at the pump includes
many different factors (i.c., taxes, currency effects, etc.) but, at its core, reflects
the price of crude oil plus whatever the current market value of transforming
that crude into a consumable product. The crack spread also reflects the
rough margin enjoyed by a refinery for producing that fuel (plus non-crude

operational costs).

For the past two decades, crack spreads for key consumer fuels have, generally,
oscillated between $5-$20/bbl (Figure 9). The pre-COVID-19 high-water
mark for gasoline and diesel crack spreads was 2007-2008 when both
approached $40/bbl. But then came 2022, and all those prior records suddenly
seemed small in comparison. Gasoline cracks reached nearly $60/bbl in the
summer of 2022 before falling back and diesel cracks peaked above $100/bbl,
ultimately spending the bulk of 2022 bouncing between $40-$60/bbl.

While crack spreads have eased considerably from those 2022 highs, they
remain structurally elevated compared to the pre-pandemic norm - and
considerably more volatile, too. And now, geopolitical and policy risks are
adding insult to injury, from China’s on-again-off-again relationship with
issuing refined product export quotas to Russia’s 2022 invasion of Ukraine
and all the resultant consequences (e.g., sanctions and import bans, Ukraine’s
ongoing attacks on Russian oil refineries, and now Moscow’s decision to ban

the export of some fuels).
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US Dollars per barrel

FIGURE 9: Crack spreads higher vs pre-COVID-19 norm
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However, Canadian refineries largely benefit from these extreme crack spreads
given premiums available for middle distillates like diesel. So, while this
volatility and higher fuel prices is surely unwelcomed by Canadian motorists,
the Canadian economy is actually able to capture those supernatural refining
margins because Canadian liquid fuels demand is reasonably well-matched with
Canadian domestic refining capacity. In a different scenario where Canada
depended on importing refined products from abroad, we’d be importing
those fuels at higher prices and paying those eye-popping margins and such

market episodes would represent an absolute loss for the Canadian economy.

If not here: Refining Canadian barrels abroad

At the same time, Canada produces roughly three times more crude oil and
equivalents (i.e., other hydrocarbon liquids that go into a refinery) than our
refineries can process, and our market can consume domestically. The vast
majority of that balance heads south of the border to satisty the voracious
appetite of American refineries. This symbiotic bilateral relationship has
evolved over decades and is somewhat a rarity within the global oil market:
almost all of Canada’s crude leaves the country by pipeline, rather than by

tanker — not to mention it travels to just one importer.
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US Dollars per barrel

For most other major crude producers, barrels are exported on tankers to sell
on the global seaborne market and sales are shuffled between a wide variety
of seaborne importers with those decisions driven by a constantly changing
set of economic incentives. But for Canada, the reliance on a fixed system of
pipelines means that exports always go to the same US markets, which leaves
Canadian exporters vulnerable to disruptions in those markets. For example,
when US refineries experience heavy maintenance, the lack of alternative
accessible market backs up Canadian crude in Alberta and explodes the
discount borne by Canadian barrels relative to US benchmark West Texas
Intermediate (WTTI) crude oil; and while this differential is set by the marginal
(i.e., last, sometimes stranded barrel), it is applied across the bulk of Canadian

crude pricing contracts (Figure 10).

Therefore, the newly minted Trans Mountain Expansion pipeline is notable
not only because of the novelty of pipeline development in this day and age
but also the opportunity to diversify Canadian exports away from the US. In
total, an additional 590 kbpd of largely heavy sour crude oil is expected to
be exported off Canada’s West Coast, with flows to California likely capped

FIGURE 10: Canadian oil price overview
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by the high sulphur content of Canadian barrels. This means that the lion’s
share balance will flow across the Pacific to, largely, Chinese and Indian
refineries, which have the technical capacity to process Canadian heavy

sour barrels.

The establishment of new export partners outside the US will incrementally
contribute to Canadian demand security and modestly lessen Canada’s
overwhelming reliance on US markets. However, this dependence on export
markets and the constant precarity of export infrastructure capacity highlights
another valuable aspect of Canada’s domestic refining fleet: as an outlet for
our domestic crude. Without domestic refining capacity roughly matching
domestic Canadian fuel consumption, we’d need even more pipelines than
we’ve managed to build today — in both directions, outward for crude and

inbound for refined products.

Future emissions and transition

Canadian refiners are also grappling with the ongoing energy transition. In the
near term, existing government industrial regulations are aimed at reducing
the carbon intensity of liquids fuels. In the longer term, there will be an
eventual peak in demand for certain fuels, and the value of products will shift

accordingly.

Most immediately, energy transition policies are directly affecting Canadian
refineriesviathe recently passed federal Clean Fuel Regulations (CFR). The CFRs

“require liquid fossil fuel (gasoline and diesel) suppliers to gradually reduce the

carbon intensity — or the amount of pollution — from the fuels they produce
and sell for use in Canada over time, leading to a decrease of approximately
15 percent (below 2016 levels) in the carbon intensity of gasoline and diesel
used in Canada by 2030” (Government of Canada 2022). One benefit is that
the CFRs allow for flexible compliance, rather than requiring a particular
emissions reduction path. These regulations allow individual refineries to
comply in a way that makes most sense in that regional and market context:
companies can earn credits via the installation or integration into carbon
capture and sequestration systems, increase the production of low-carbon fuels
(like ethanol or biodiesel), or undertake other forms of compliance. The CFRs
will take stronger effect over the coming years and naturally bolster biofuels
penetration in the Canadian fuels mix (one of more readily available options

for most refiners).

Canadian downstream: Refining our hedge
COMMENTARY



However, there’s a reason that these biofuel alternatives aren’t already
a larger portion of the fuel mix: they’re more expensive. Indeed, Boeing’s
chief sustainability officer, speaking at the 26th World Energy Congress
in Rotterdam in April 2024, noted that “SAF [sustainable aviation fuel] is
highly unlikely to ever reach price parity with Jet A fuel, so there is a green
premium” (Park and Shaw 2024). CFR compliance naturally comes at a cost
for refineries, which gives them two choices — accept lower profitability in
an industry actively shuttering capacity in Organisation for Economic Co-
operation and Development (OECD) markets or pass on higher prices to
consumers, both of which will ultimately be required, and each have their
drawbacks. Refineries will try to pass some of those costs down the line
toward consumers in the form of higher prices, though these markets are
competitive and too much of a price increase will prompt imports from the
US and the loss of market share. Refiners are, therefore, expected to also
face lower overall profit margins, which all else being equal means less of an

incentive for these facilities to continue operating.

More fundamentally, domestic consumption of refined petroleum products
is anticipated to steadily decline as (if?) Canada progresses toward achieving

its national emissions reduction targets. The figure below from the Canadian

FIGURE 11: Canadian petroleum demand scenarios
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Energy Regulator’s Canada’s Energy Futures report presents two example
scenarios for Canadian liquid fuels demand (Canadian Energy Regulator
2023). Under the Canada Net-zero scenario® above, demand for gasoline
begins to fall almost immediately and soon thereafter forall refined petroleum
products over the coming decade, with those fossil fuels largely displaced
by electric vehicles (EVs), hydrogen, and biofuels (Figure 11). Under the
Current Measures scenario, demand for both diesel and jet fuel continue
to rise; yet even in this scenario, gasoline demand enters near immediate

structural decline.

Gasoline demand is already clearly
under pressure today (...) and faces
an all-but-certain relative decline.

In other words, gasoline demand is already clearly under pressure today — as
rising EV sales are overwhelmingly concentrated in the gasoline-dominant
personal transportation sector — and faces an all-but-certain relative decline.
Meanwhile, there is a far higher bar for displacing middle distillate fuels like
diesel and jet fuel, which remain necessary for commercial shipping and

air travel.
So, what does this mean for Canadian refineries?

Well, refineries turn a barrel of crude into a wide variety of products; the
exact balance of products is determined by (i) the type of crude that goes
in and (ii) the equipment available to process that crude into higher value
products. Typically, diesel, gasoil, and jet fuel (i.c., middle distillates) are
the largest product category by weight, around 40 percent of global refining
yield; this is rounded out by gasoline (approximately 25 percent), fuel oil (10
percent), petrochemical feedstocks and LPG (10 percent), and then “other
products” like lubricants, asphalt, etc. (approximately 15 percent) (Figure 12).
Importantly, Canadian and American refineries produce a greater proportion
of higher-value products, like gasoline and diesel, than that global average. This
is especially true in the US, where gasoline yield is roughly 50 percent or double
the global average. Meanwhile Canadian refineries actually yield a larger share

of diesel relative to the US.
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FIGURE 12: North American refinery yield and capacity
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In addition, refineries don’t really have that much flexibility in their product
slate. Most refineries, for example, can’t produce o72/y jet fuel. Therefore, gasoline
crack spreads will inevitably fall as demand wanes — eventually, gasoline crack
spreads could go negative if no other use (i.e., petrochemical, etc.) is found
to sufficiently offset lost transportation demand and would join the ranks of
other loss-making byproducts like high sulphur fuel oil. As discussed above,
it’s harder to imagine diesel and jet fuel demand declining as quickly, which
means that both those fuels will likely bear the brunt of that crack spread value
transfer. In other words, crack spreads on fuels like diesel will be forced to
rise to support the overall blended refinery margin, because the refinery still
requires enough margin to keep the lights on. This is comparatively good news
for Canadian refineries, compared to US refineries, given the higher relative
diesel yield, though Canadian refineries, too, have a gasoline yield far above
the global average, which will likely be a source of profitability drag over the

coming decades.
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Conclusion

Canada’s refining sector provides a valuable hedge against ongoing global
refined product market volatility as well as serving as a difficult to replace
domestic output for prolific Canadian crude production. Canadian refineries
have over the past decade friendshored alarge portion of their feedstock supplies,
reducing imports of OPEC barrels in favour of a higher reliance on domestic
and — when imported — US-based crude. However, Canadian oil refiners face
several challenges over the coming years including an almost certain reduction
in gasoline’s share of the overall Canadian consumption mix given EV sales
growth, threats to Central Canadian refinery feedstock supply security given
efforts to close down the Line 5 pipeline, and the delicate attempts to regulate
the industry along the energy transition, including both plant emission rules

and renewable fuels blending mandates.

Further losses of Canadian refining capacity above and beyond the pace of
broader Canadian refined product consumption declines will prompt further
imports of foreign-refined fuels and increase the vulnerability of Canadian
consumers to refined product market shocks. It will also mean that yet more
Canadian crude production will need to be exported, further tighteningalready
scarce Canadian pipeline capacity — and given that those exports would almost
surely be destined for the US, again increasing our dependence on that handful
of US refineries. Business leaders and policy-makers alike need to manage the
balance between regulation and preservation carefully so as to not further
contribute to secular market pressures on the sector and accelerate potentially

premature closures of remaining Canadian facilities. mu

Portions of this report were adapted from research originally published on CommodityContext.com,
particularly from “Canadian Refining Regionalism” (Johnston 2023a), “Oil Refining in North America”
(Johnston 2022a), “Collapsed Bridge to the Refining Crisis” (Johnston 2022b), “Refiners’ Unbalanced
Barrel” (Johnston 2022c), “Cracking Up (Again)” (Johnston 2023b), and “Pipeline from Perdition” (Johnston
2024). This report benefitted greatly from the invaluable editorial support of my wife and business partner,
Justice Johnston.
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Endnotes

1 Data Note: Frustratingly, Canadian statistical agencies suppress certain
data for commercial confidentiality reasons, which is particularly
common in refining and all but eliminates data for the Irving Refining
in New Brunswick as well as refining activities in Saskatchewan, British
Columbia, and even Q{ebec. As a result, much of the functional
data breaks down to Alberta, Ontario, and the rest of Canada, which
unhelpfully lumps Saskatchewan and British Columbia — two Western
provinces — in with the east. This helps explain, as just one example, the
higher proportion of bitumen, heavy, and synthetic crude than would

otherwise be expected.

2 The Canadian Energy Regulator’s Canada’s Energy Futures report
contains three scenarios: “In the Global Net-zero Scenario, we assume
Canada achieves net-zero emissions by 2050. We also assume the rest
of the world reduces emissions enough to limit global warming to 1.5
Celsius (°C). In the Canada Net-zero Scenario, Canada also achieves
net-zero emissions by 2050, but the rest of the world moves more slowly
to reduce GHG emissions... The third scenario, the Current Measures
Scenario, assumes limited action in Canada to reduce GHG emissions
beyond measures in place today and does not require that Canada achieve
net-zero emissions. In this scenario we also assume limited future global

climate action.” (Canada Energy Regulator 2023).
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