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Value from Canada’s
Petroleum
Philip Cross
The appearance early in 2013 of a substantial discount for the price of Canada’s crude oil compared with
international prices provoked a public debate on how to maximize the value of Canada’s oil resources. Many
suggested that refining more crude oil domestically would boost its price and add value farther down the chain
of petroleum production (Clarke et al. 2013). This harkens back to the decades-old controversy about the role
that resource staples play in Canada’s long-term economic development and their impact on manufacturing.
The debate raises more fundamental questions, such as: Why does Canada export much more crude oil than
refined petroleum products? What caused the discount in the price of crude oil? Is it best addressed by more
transportation or more manufacturing? Is it worth investing in pipelines to transport crude oil to Eastern
Canada? Is processing more raw natural resources in Canada a sound industrial strategy? Who would benefit
from more refining in Canada – consumers or producers? And, given the existing excess capacity in the wake
of the recent economic downturn, will refineries make the investments needed to process the heavier type of
crude from the oil sands? These questions must be answered before firms embark on the large investments
needed to expand the transportation network or upgrade refineries.
This short commentary addresses some of these basic issues. First, it explains the price discount for Canadian
heavy oil. It then examines where the most value is created as oil is discovered, extracted, upgraded,
transported to the refinery, refined, and delivered to the end user. It concludes by exploring the match
between the crude oils that Canada produces, what Canadian refineries are capable of processing profitably,
the investment being made to connect the two, and who will benefit. It finds that all industries related to
petroleum in Canada are expanding, led by extraction and transportation.
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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The Price Discount for Western Canadian Oil
There are over 150 grades of crude oil in the world, most with slightly different prices. These price gaps reflect
the different value of various oils to refiners, with lighter, sweeter grades fetching higher prices because they are
less expensive to process or can more easily be converted into products that yield higher prices.

Crude
oil prices
Normally, crude oil prices
move
in tandem, with a steady, predictable gap between the different grades of crude
(see chart 1).
CHART 1 Crude oil prices, imports and exports, 2003–2013
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However, starting late in 2011, an unprecedented
and sustained gap began to open up between the
price for Canadian imports of crude oil and the
price for its exports of crude (chart 1 rebases the
level of both prices to 2007=100, and then shows
how the two moved over time). The cause of this
gap ranged from political turmoil in Libya reducing
the supply of light oil (especially for Europe) to the
increasing supply of oil landlocked in North America
by limited pipeline capacity. As well, more bitumen
was shipped to refineries without being upgraded
to synthetic crude oil. This reflected a lower price
differential between synthetic crude oil and light
crude oil prices after the 2008 recession.

Although supplies from Libya returned to normal in 2012, the price differential between exports and imports
continued to widen, hitting a record high early in 2013. This prompted fears that the gap was being sustained
by the prospect of steadily rising production of bitumen from the oil sands, which would depress its price
(illustrating the principle of supply and demand). The fact that the price for light oil from the Bakken shale oil
field in North Dakota also sold at a discount from world prices demonstrated that the discounts originated in
the logistics of transportation, not an oversupply of bitumen.
Trapped by a lack of pipeline capacity in the interior of North America, the price gap widened between Western
Canadian oil (as reflected
in the
price of Lloydblend in chart 2 below) and the lighter grades traded on world
Crude
oil prices
markets (such as Brent and West Texas Intermediate).
CHART 2 WTI, Brent, and Lloydblend prices, 2009–2013
This price differential was important for several
reasons. It meant Canada received lower prices
for its oil exports. If Canadian export prices had
followed the path of imported oil prices after
2010, export earnings could have been as much
as $18 billion higher from the first quarter of
2011 to the second quarter of 2013.1 This shortfall
reduced industry profits in Canada and government
tax revenues. The price differential narrowed
considerably by the summer of 2013.
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However, not everyone lost because of the price
discount for heavy oils. Refineries in Western Canada
and the US Midwest that were configured to process
heavy oil or located near new shale oil fields reaped
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a windfall from the lower price for crude, which is the main input cost for a refinery. Meanwhile, prices for their
refined products (like gasoline) remained high, because these prices are set by the North American market.2
Many refineries in Eastern Canada, designed to process only lighter oil, suddenly found themselves at a
competitive disadvantage as the relative price of imported light oil rose. Refineries in Ontario were less affected,
because they mostly process light crude blends from domestic sources, including bitumen upgraded to synthetic
crude oil in Alberta.
Oil refineries transform their crude oil input into finished products that need no further processing before
the customer uses them. Finished products can be either end products (that is, consumed by the end user,
such as gasoline consumed by a motorist) or inputs into other industries (such as diluent used by the pipeline
industry). Statistics Canada classifies all oil sands production and all its upgrading as mining, and only includes
the conventional refining process as manufacturing. Not everyone agrees. The Canadian Fuels Association,
for example, classifies some of the output from upgrading as a finished product, which matches the output of
refiners.

Where is the Most Value Created in Petroleum-Related
Industries?
There has been a long debate about how to extract the maximum value from Canada’s abundant natural
resource base. One view is that exporting these staples without processing them into manufactured goods
foregoes the opportunity to add more value. In this scenario, a more “advanced” country like the US takes
Canadian raw materials, transforms it into finished products, and exports some of this back to Canada. This
is said to be disadvantageous for us because it assumes that the value from manufacturing is greater than that
from resource extraction. Put another way, higher stages of processing are assumed to be associated with higher
value-added and a better terms of trade than resource production. This section looks at value-added for the
different stages of extracting, transporting, and refining petroleum products.
Table 1 shows the amount of value-added by each segment of Canada’s petroleum industry compared with their
gross output (that is, value-added output plus all purchases made from other industries). The industries cover
all activities related to petroleum extraction and production, ranging from the construction of engineering
projects and drilling3 before the crude is extracted, through the extraction and transportation to a refinery,
refining, and then distribution of the refined petroleum product by wholesalers and retailers to customers.
Comparing value-added to gross output measures how much each industry contributes to its overall gross
output relative to the inputs it purchases from all other industries.4 In this analysis, it is not important who
earns the value-added income; it could go to labour or capital.5 The data is for 2009, the latest year available for
the Input/Output tables from Statistics Canada’s System of National Accounts, the source of these calculations.
TABLE 1 Value-added and gross output for oil-related industries, 2009, millions of dollars
Industry

Gross output

Value-added

Value-added share

Services to oil and gas

14,345

6,427

44.8%

Engineering construction oil and gas

25,602

8,636

33.7%

Crude extraction

96,374

64,174

66.6%

Pipelines

3,278

2,374

72.4%

Refining

63,560

8,614

13.6%

Petroleum wholesale

5,737

3,094

53.9%

Gas stations

7,130

4,399

61.7%

Source: Statistics Canada, Input/Output Tables
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Services to the oil and gas industry (mostly exploration and development) on their own contribute just under
half of its gross output. Firms that build engineering projects for the oil and gas industry contribute one-third
(33.7 percent) of their industry’s gross output (natural gas cannot be separated out from oil in most of these
calculations). The value-added in crude oil extraction is 66.6 percent of gross output, and they dominate valueadded in absolute terms with $64.2 billion of output.6 Pipelines contribute 72.4 percent of the gross receipts
they generate, although their value-added in absolute terms is the smallest of any oil-related industry at $2.4
billion.
Refiners contribute 13.6 percent of the gross output of refining petroleum, although they have the second
largest value-added in absolute terms at $8.6 billion. This reflects that the value they add is dwarfed by the value
of the crude oil they buy. While the industry has high gross output, most of this value comes from the crude oil
it uses as an input, not the value it adds by refining it. The industry is still critically important; without it, we
would not have fuel for our autos, plastics in our homes, or chemicals for our medicines. This metric shows that
the value generated by refining is low compared with that of extracting or transporting crude oil. This answers
the question of why we export more crude than refined oil: crude is where the most value lies. The lower valueadded in refining also means refineries cannot be too far from their markets, as there is little margin to absorb
transportation costs.
When petroleum products leave the refinery, the share of value-added starts to increase rapidly as service
industries take charge of its distribution. Wholesalers add just over half (53.9 percent) the value of the product
they sell, while gasoline stations add 61.7 percent.7 These values exaggerate the share that actually accrues
to these vendors, since they include hefty provincial and federal taxes on petroleum products. Also, service
stations sell products other than gasoline, which means not all of their output is derived from gasoline receipts.
Chart 3 plots the value-added share of gross output by industry for 2009. The results are telling, with the
highest share of value-added in the preparatory construction and drilling that precedes extraction, extraction,
pipeline transport, and distribution of the refined product. More specifically, the curve follows a U shape as it
moves from extracting crude oil to manufacturing it into refined products and then transporting it to the service
industries that deliver these finished products to customers. This U shape reflects the relatively low value-added
in refining
other
parts
of the production
and distribution of petroleum products.
Valuecompared
added sharewith
of gross
output
by industry,
2009
CHART 3 Value-added share by industry of gross output, 2009
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The U-shaped curve of value-added in the oil supply
chain has been observed for other products (in
another context, it was coined the “Smiley curve”
by James Fallows (2007).8 For example, the value
of producing a smartphone is greatest in the stages
of production before its manufacture (such as its
engineering and design) or after its manufacture
(marketing, finance, and the telecom contract with
the consumer). Manufacturing the smartphone itself
is a necessary if low value-added activity.

Refining
13.6

A naïve interpretation of these results is that if
Canada’s only goal is to maximize the value of
0
its oil wealth, the focus should be on extracting
%
it and delivering it to customers, no matter who
or where they are. Refining the oil in Canada
adds relatively lower value compared to these other activities. And unlike the extraction and distribution of
oil, refining conceivably could be done elsewhere. Some might even argue that, at least in the short run and
without concerns about the security of energy supplies, it would be better for Canada to extract oil and send it
by pipeline to the US to be refined there, and then import the gasoline back into Canada. This would keep the
10
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income flowing to all the industries that add the most value to petroleum, from exploration and development
to pipelines, wholesalers, and retailers.
There is already evidence that Canada is relying more on imported refined petroleum products while exporting
Refined petroleum energy products
less. Chart 4 shows Canada’s international trade in refined petroleum products.
CHART 4 Refined petroleum energy products, 1989–2012
In 2002, Canada had a large surplus in trade (almost
all of it with the US). Exports had levelled off after
2005, until a surge in 2012. Imports of petroleum
products over the same period rose rapidly, briefly
surpassing exports in 2011, before receding in 2012.
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new, cheaper sources of crude. The ground-breaking
2
on a refinery in Alberta, the first new refinery in
0
North America in nearly three decades, shows that
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while refining has less value-added than extraction,
Exports
Imports
it can still be a profitable venture. It is those
refineries in Eastern Canada without access to or the
configuration to process bitumen that has not been upgraded to synthetic crude oil that are under pressure from
imported petroleum products.9 Overall, Canada is still a substantial net exporter of refined petroleum products,
especially gasoline, because a good portion of refineries remain highly viable and competitive.
8

Investment and Profitability
Investment closely follows the pattern of where the most value is created in the petroleum industry. It is
no surprise that billions of investment dollars are flowing into the oil patch as well as pipeline distribution.
Investment in oil and gas extraction totalled $58.3 billion in 2012, by far the most of any industry in Canada,
and 25 percent of all business investment in plant and equipment.10 This surge of investment, especially in
Alberta, pushed up construction costs to levels that made investment in upgraders uneconomic. Exploration
and drilling services invested $6.2 billion, while pipeline transportation invested $3.6 billion. This compares
with capital spending of $2.8 billion for oil refineries, although that was before construction began on a new
refinery in 2013. Capital spending by petroleum wholesalers and retail gas stations set new record highs, but
because these industries are not capital-intensive by nature, the level of investment totalled only $0.5 billion
and $1.0 billion, respectively.
The level of investment in refining is modest compared with that in other parts of the petroleum industry.
However, compared with past investments by refiners, spending in 2012 reflects confidence in the long-term
future of this industry. While slightly below its peak rate before the recession, investment is well above its level
during the prolonged slump in the 1990s (see chart 5). It is noteworthy that investments since 2008 have been
concentrated in construction rather than machinery and equipment, a sign the industry was expanding its
capacity as well as reconfiguring to meet new environmental standards. Most of the new capacity being added
was in Western Canada.
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CHART 5 Investment in petroleum refining, 1991–2012
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The confidence of refiners to invest more partly
reflects that their profitability remains competitive
with that of other industries. At $14.6 billion in
2011 (the latest year available), profits in refining
are close to the $17.2 billion posted by oil and gas
extraction, and more than double the $6.8 billion
of pipeline transport. Of course, profits for the
latter two industries do not include the returns they
expect to make on the large investments currently
under way. As well, the Statistics Canada data on
profits cannot be broken down between crude oil,
whose prices and presumably profits are high, and
natural gas, whose prices are near historic lows.

Refining profits hit a peak in the mid-2000s. Profits
plunged during the 2009 recession from $14.6
billion to $3.1 billion, as margins slumped from
13.3 percent to 3.7 percent.11 However, profits recovered in 2011 to their pre-recession level, with margins
rebounding to 9.3 percent (by comparison, margins for oil and gas extraction were 8.5 percent in 2011 and
between 1 percent and 2 percent for wholesalers and retailers of petroleum products). Measured by the rate of
return on equity (a better measure of profitability), the profit rate for petroleum refining was 10.8 percent in
2011. This is only half its pre-recession high of 21.7 percent in 2007, but double its low of 4.6 percent in 2009
and close to the average for all firms in Canada (11.8 percent).
Construction

Machinery & equipment

Total

One reason the rate of return from refining in Canada has not fully recovered from the recession is a sharp drop
in the industry’s capacity utilization rate. From a peak of 95 percent in the mid-2000s, utilization rates slumped
to below 80 percent in 2009 and have barely risen since.12 This reflects the combination of falling demand for
refined petroleum products and a rising capacity to refine oil.13
It is unusual that profits rebounded for refiners despite a capacity utilization rate that dampens profits. This
outcome reflects three factors. First, prices for refined petroleum products have recovered to near pre-recession
levels, which lifts profits. Second, these higher prices in Canada and abroad inhibited a recovery of demand
for petroleum products, keeping utilization rates low. Third, the input cost of crude oil fell for those refineries
able to receive and process lower-priced crude landlocked in North America. For refineries in Eastern Canada
without such access and ability, however, profits are low or non-existent. Access to cheaper heavy crude and
the ability to process it is one of many factors that will determine the viability of these refineries and help avoid
more closures like those at Dartmouth, Montreal, and Oakville since 2005.14 Much of the type of crude the oil
sands produces likely will have to be exported, as it would be prohibitively expensive to build the upgraders
needed in Western Canada to prepare it for refining or add the billions in manufacturing hardware needed to
refine it in Eastern Canada.

Who Benefits from Shipping Heavy Oil to Eastern Canada?
Who would benefit the most if lower-priced bitumen or heavy crude from Alberta could be transported to the
refineries capable of processing it in Eastern Canada? Some suggest that this would result in significantly lower
prices for consumers and motorists. This is not likely to happen.
The lower price of heavy oil benefits refineries in Western Canada, not consumers in Western Canada (although
they benefit indirectly from the income and wealth created by the industry). The wholesale price of gasoline for
North America is determined in US markets and by the exchange rate. Regional variations in retail prices mostly

6

COMMENTARY – Extracting the Most Value from Canada’s Petroleum

reflect different levels of provincial (or state) and municipal taxes. New supply via pipeline might lower prices
slightly, since it is cheaper to ship oil by pipeline than by the rail and marine transport currently used to bring
heavy oil to refineries outside the US Midwest. That is the only likely source of lower prices in the long term.
Refiners in Eastern Canada currently pay more for their imported crude oil but the result is lower margins for
refiners, not higher prices for consumers. According to data from the authoritative Kent Group, crude oil prices
make up 52.9 cents of the cost of a litre of gas in Western Canada, versus 76.6 cents in Eastern Canada (2012).
This is largely offset by refinery margins, which average 31 cents in Western Canada but only 12 cents in Eastern
Canada. Higher taxes in Eastern Canada, not the higher cost of crude oil inputs, largely explain why motorists
there pay more for gasoline than those in Western Canada.
The goal of delivering more heavy crude oil to Eastern Canada is to maximize its price, not lower gasoline
prices.15 Better transportation infrastructure connecting oil sands output with Eastern Canada would help avoid
a repetition of the hefty discount for the price of heavy crude that occurred after 2011. Since most refineries in
Eastern Canada cannot process bitumen that has not been upgraded, and will remain dependent on light crude
(unless they are reconfigured, which is unlikely to happen), it is more likely that oil sands crude will be refined
in the US, where more refineries are already equipped to process heavy oil.

Conclusion
The appearance of a discount for bitumen prices early in 2013 elicited widespread calls for processing more
petroleum products in Canada. These calls were based on a widely-shared assumption among analysts that
Canada should extract more value-added by manufacturing its natural resources rather than exporting raw
materials.
This paper has shown the limitations of that argument for additional petroleum refining in Canada. More value
lies in petroleum extraction and its transportation, not in its manufacture. This is partly because only a few
countries, like Canada, are blessed with ample oil supplies. A large and growing number of countries compete
in the business of refining oil. Despite this competition, some refineries in Canada remain profitable, and
continue to invest in their future.
In fact, the efficiency of transporting petroleum proved to be the solution to the discount for bitumen prices.
Through innovative solutions in rail and marine transport, the discount was eliminated even before major new
pipeline capacity was added. Of course, the surge in North American oil output implies more pipeline capacity
soon will be needed. Until then, the price discount may reappear for short periods of time.
The petroleum-related sector is a large and growing portion of Canada’s economy. While growth is fastest in
high-profile industries like the oil sands and pipelines, investment is at or near record levels throughout the
petroleum-based economy, from extraction to transportation to refining and wholesaling and retailing. These
investments promise further growth throughout the supply chain for petroleum, and more income and wealth
for all Canadians.
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Endnotes
1 	This was calculated by applying the higher price of imported oil to the value of oil exports. Of course, the
heavier crude Canada produces would rarely get the same price as imports of lighter crude, so the $18
billion is clearly an upper bound estimate. In its 2013 Budget, the Alberta government calculated that
completely eliminating the discount for domestic oil prices would boost oil revenues by $27 billion a year.
2 	For more on how the market for gasoline works, see The Economic Fundamentals of Refining by the
Canadian Fuels Association (2013).
3 	Construction mostly occurs at oil sands operations, while drilling is exclusive to the conventional oil
industry.
4 	Another way of viewing this calculation is that if imports were to replace all domestic output in each
industry, this is the amount that output would fall in these industries.
5 	Between 60 percent and 80 percent of the value-added in most of these oil-related industries accrues
to capital. This reflects the capital-intensive nature of the business. The only exceptions are engineering
construction, which remains labour-intensive, and to a lesser extent gasoline stations.
6 	This is slightly higher for conventional oil and gas than for the oil sands.
7 	Note that in the Input/Output system, gross sales by wholesale and retail industries do not include goods
purchased for resale, in order to avoid showing such goods as intermediate inputs into the production of
wholesale or retail services.
8 	Fallows applied it to explain why manufacturing was outsourced to low-wage countries like China, while
high value-added activities remained in the US (2007).
9 	Configuring a refinery to process bitumen that has not been upgraded requires the addition of a coker. See
The Economics Fundamentals of Refining, by the Canadian Fuels Association (2013).
10 	The source of all the investment data in this study is Statistics Canada, Cansim Tables 029-0007 – 029-0012.
11 	All the profit data in this paragraph come from Statistics Canada, Cansim Table 180-0003.
12 	The source for the utilization rate is Natural Resources Canada (2012).
13 	Even gasoline, where Canada’s market had been one of the few in the industrialized world still expanding,
contracted in 2012 (one reason imports of gasoline suddenly dropped that year).
14 	These closures explain why the capital stock of the refining industry fell in 2012 for the first time since 2001.
As well, business investment in petroleum refining was forecast to decline in 2013. While neither decline
in itself was particularly large, they could be a harbinger of further cutbacks if the investment environment
does not improve soon.
15 	The same principle applies to proposed natural gas exports from BC to Asian markets. While the price of
natural gas in North America is less than $4 and the price in Japan is near $15, exports will receive only
a little more than the North American price, plus the cost of transporting it across the Pacific Ocean. This
is because buyers in Asian countries know they do not have to pay $15 to induce BC exporters to trade;
anything slightly better than the domestic price in North America will be an incentive to export.
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