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STAYING the COURSE

EXECUTIVE
SUMMARY
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is an ecologist and environmental
policy analyst. He formerly served
as Environment Commissioner
of Ontario.

In October 2016, a non-government organization of economists called
Canada’s Ecofiscal Commission released a report titled Course Correction —
which attempted to review the success and economics of past and present
Canadian government biofuels policy.
Upon thorough review and analysis of the report, Ecofiscal’s recommended
course correction, if followed, would take us “off-road” into some very
rough terrain.
Biofuels have Environmental, Health and
Economic Advantages Over Other Fuels

Ecofiscal recommends that the subsidies that have been
supporting biofuels production should be terminated
(most have already expired) and that the mandate
requiring renewable biofuels be added to gasoline and
diesel be phased out. If the recommendation to phase out
renewable fuel mandates was adopted by government,
the policy structure shaping the biofuels industry would
change profoundly, there would be serious implications
to the existing industry and ongoing research into nextgeneration low-carbon fuels, and there would be negative
environmental and economic implications.

The findings of this analysis contrast those reported in
Course Correction. Ecofiscal raised doubts about whether
or not the use of biofuels reduces air pollution. Yet this
review of the same and other related literature found
adequate evidence of substantive improvements in air
emissions especially at the tailpipe where in urban areas
the health effects of poor air quality are most problematic.
One of the Ecofiscal recommendations is for
governments to support research in the quest for lowcarbon solutions. However, this recommendation is at
odds with their central recommendation to eliminate
the renewable fuels mandate. The first-generation
biofuels industries in Canada are now well-established
and viable in the absence of subsidies, but attempts to
launch second-generation biofuels and other advanced
fuel technologies are at a critical stage. The liquid
transportation fuel retail supply structure is in the control
of the fossil petroleum industry who have no reason
to support alternative fuels. Shutting down mandatory
access to the liquid transportation fuel market seems
a sure way to terminate investment in research and
development of renewable low-carbon fuels.

Canadian Biofuels Policies are a Proven,
Low-Cost Way to Reduce Greenhouse Gas
(GHG) Emissions
One of the most powerful arguments supporting
Ecofiscal’s recommendations was an economic analysis
that concluded that the GHG reductions achieved using
biofuels in the transportation sector came at a very
high cost. This cost, they argued, was not justified when
compared to the social cost of carbon and other incentives
for GHG reductions. However, a serious error was made in
their calculations with respect to ethanol. Ecofiscal simply
compared the GHG intensity of gasoline and ethanol on
an energy equivalent basis assuming the latter was simply
substituting for the former. This is too simple a model of the
role ethanol plays. Gasoline must be blended to achieve
an anti-knock performance standard referred to as octane.
Producing the required octane with a mixture of petroleum
hydrocarbons while meeting pollution standards is
expensive. Ethanol has a high-octane rating which is used
to give the fuel mix the necessary performance at a much
lower cost. The Ecofiscal conclusions about the high cost of
reducing GHGs with this technology are simply not valid.

Section 4 of this report critically reviews other arguments
within Course Correction and finds numerous problems
and failures of logic. Not the least of these is the curious
position put forward by Ecofiscal that subsidies to
biofuels should be removed because we should not
create the need for ongoing public funding – while there
is no mention of the substantial subsidies, both historic
and ongoing, to the fossil petroleum fuel industry.
4
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Biofuels Mandates are a Key Component of
Any Effective Climate Policy and Should be
Increased by Canadian Governments

The most significant deficiency of Course Correction is
its failure to critically assess the negative consequences
of adopting its recommendations. This is a fundamental
requirement of a balanced policy document. Significantly
in that regard, immediately upon adopting the Ecofiscal
recommendations GHG emissions would rise, and
pollution levels at the tailpipe would increase. Ecofiscal
might argue that their other recommendations regarding
carbon pricing and performance standards would
mitigate this effect but such mitigation is not certain
and even if successful will be a long time coming. In
the meantime, we would have stepped backwards with
respect to climate policy and air pollution. And, finally, by
failing to understand the complex chemistry of achieving
octane the recommendations leave us with the possible
outcomes of a gasoline blend that is far more toxic or
more expensive or both.

Ecofiscal’s Course Correction recommendations would
have the following net result: greenhouse gas emissions
would increase, urban air quality would deteriorate, and
consumers would pay more for fueling their vehicles.
Moreover, all access to the liquid transportation fuel
market for current and future renewable or alternative
fuels would be eliminated, and research and development
of biofuels would be shutdown.
Phasing out renewable fuel mandates is not a course
correction as the report title references; this is potentially
a serious course misdirection that would not benefit
Canadian consumers or the environment. Renewable
fuels mandates are critical to ensure transportation
emission reductions in the near and longer term, the
development of new carbon-reducing technologies,
and for the economy.

When properly assessed, the economic and environmental case for
biofuel policies in Canada is quite different from that presented in
Course Correction. There is, of course, a better way forward for public
policy on biofuels. Policy structure can move the needle forward by
focusing on items such as creating a stable, long-term policy framework
for biofuels, increasing investor confidence and providing support that
addresses high investment risk, reducing fossil fuel subsidies and
introducing carbon pricing.
Ecofiscal’s Course Correction begs for a thorough review from a broader
perspective. This report answers that call.
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In response to the challenge of climate change the world has set itself on a
course to restructure the energy system of the planet. This is perhaps the
most ambitious and profound initiative that humankind has ever attempted,
and it certainly will require the most rapid change ever experienced by
civilization. At the heart of the issue are the greenhouse gases (GHGs)
accumulating in the atmosphere at unprecedented rates. There are several
GHGs of concern, but the most important are two compounds of carbon;
carbon dioxide (CO2) and methane (CH4). For convenience, all GHG emissions
are usually expressed in terms of the equivalent volume CO2 that would have
the same climate warming effect, denoted as CO2eq.
animal fats and blended into diesel fuel. As such, to some
degree, biofuels displace the carbon and energy of fossil
fuels with carbon from the atmosphere and energy from
current sunshine. With more research and development,
what is known as second-generation biofuels may
emerge from both technologies which would make them
even more attractive as fossil fuel substitutes. As a result,
biofuels currently enjoy some favourable public policy
incentives in Canada.

In any discussion of policy to reduce emissions, it
is important to be conscious that not all carbon in
atmospheric CO2 is of the same origin. By way of
explanation, consider life in eastern Canada in the 19th
Century. If one ignores the early introduction of the steam
locomotive, most transportation was horse drawn. Horses
emit quite large quantities of CO2 to the atmosphere
per tonne hauled, but this was not a GHG problem.
The horses were fueled by grain and forage crops and
the carbon in those crops had been fixed from the
atmosphere by energy from the sun either that growing
season or the one before. The CO2 was simply cycling
in the biosphere as it had for millennia and therefore no
GHG was accumulating.

A report titled Course Correction has recently been
released by a non-government organization of
economists called the Ecofiscal Commission. It attempts
to review the success and economics of present
government policy relating to biofuels in Canada.
And, it makes four recommendations in that regard.
Two of these were that the subsidies that have been
supporting biofuels production should be terminated
and that the mandate that requires a specific percentage
of renewable biofuels into gasoline and diesel be phased
out. Significantly, a first order assessment of those
two recommendations suggests that, if adopted by
government, the policy structure shaping the biofuels
industry would change profoundly and there would
be serious implications to the existing industry and to
ongoing research into next-generation fuels. These
implications of the Ecofiscal policy review require that it
receive a rigorous peer review before being embraced.

The other source of atmospheric CO2 that emerged
from the 19th Century is far more insidious. Humankind
learned that we could access vast amounts of stored
solar energy that were not limited by annual crop yields
or the wood accumulated in our living forests. We began
the extraction and combustion of coal, then oil, and then
natural gas. These are fossil fuels that burn to produce
CO2 or result in the release to the atmosphere of CH4,
an even more powerful GHG. There is no mechanism
in the biosphere or the geosphere for these carbon
emissions of fossil origin to be quickly sequestered.
In addition to their climate warming activity in the
atmosphere, large amounts of CO2 have been absorbed
by the ocean where they are acidifying the water and
disrupting the living systems. It is incumbent on our
policy systems that we constrict and eventually eliminate
the atmospheric release of fossil CO2.

This report has been compiled to contribute to that
review. It presents the case for the biofuel policy in
Canada from a broader perspective of the public good
than just the short-term economics. It reconsiders and
analyzes the policy issues and debates involved in the
discussion of biofuels policy in general. Then, it focuses
on a critical review of the arguments presented in Course
Correction and considers the consequences of adopting
the recommendations of that report. It closes with
conclusions drawn from these analyses.

Which brings us to the purpose of this report. At issue is
the public policy support that should be provided to the
renewable biofuels industry. Currently, those renewable
fuels mostly consist of ethanol distilled from fermentations
of corn and wheat which are supplemented into gasoline
and biodiesel which is produced from vegetable oils or
7
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Good public policy should provide guidance on a path forward that broadly
benefits the interests of society in multiple ways over the long-term.
Because of the nature of financial systems public policy framed by
economics alone often results in a narrow, short-term perspective which
does not meet that optimal standard. This is the problem with Ecofiscal’s
Course Correction. In the interests of clarity, it is valuable to concisely state
the case for the existing biofuel public policy.
The biofuel industry in Canada is predominantly producing
first-generation biofuels which consist of ethanol being
blended into gasoline and biodiesel blended into diesel
fuel. Both blends are currently done at low percentages,
but higher blends are technologically feasible.

The existing policy structure grants the first-generation
biofuels access to the transportation fuels market by
mandating a certain percentage of ethanol in gasoline and
biodiesel in petroleum diesel. This keeps the industries
viable and has been allowing them to invest in research
and development into second-generation biofuels and
other advanced liquid fuels. The early results of that
investment are currently beginning to commercialize.

Even at this nascent stage of development, this use of
biofuels is resulting in GHG reductions in Canada of at
least 3-4 Mt/y CO2eq. This is not a large contribution to
the necessary GHG reduction targets, but it is nonetheless
a positive one.

In summary, Canada’s current
biofuels policies are leading
us down a path of reduced
fossil carbon emissions, giving
us reduced tailpipe pollution,
helping us develop new cleaner
technologies and supporting our
agricultural community.

In the case of ethanol in gasoline there is a significant
chemical benefit. Ethanol is an oxygenate, a high source of
octane and a renewable fuel. Its high oxygen content gives
it clean burning properties, thus reducing harmful tailpipe
emissions, and its high source of octane is one of the
most critical specifications that refineries must optimize.
Refiners lower the octane of the gasoline that they use to
blend with ethanol so that the final blend meets the octane
specifications for gasoline, thus saving refiners money
and reducing their GHG emissions. Historically, ethanol
has been less expensive than gasoline, and that is why
it is a low-cost high-octane solution. Removing ethanol
from the fuel blend would, therefore, result in higher GHG
emissions, and a net negative health impact with higher
levels of carcinogenic aromatics in the air we breathe.
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3.1

The Cost of Biofuel GHG Emission Reductions
Ecofiscal’s Course Correction report attempts to calculate the cost of GHG
emission reductions from biofuels.
component at a refinery has a different set of RONs and
MONs, and actual octane ratings change based on the
interaction of the blending ingredients.

Ecofiscal’s approach does not consider the full equation.
Its partial cost-benefit analysis fails to include non GHG
emission benefits, which are significant. However, the
greatest error in Ecofiscal’s analysis is incomplete cost
accounting. Ecofiscal does not compare petroleum fuels
and biofuels with equivalent characteristics.

Over a century ago, Charles Kettering, the renowned
scientist and inventor employed by General Motors,
discovered lead as a high octane ingredient for gasoline.
But as we all know, lead turned out to be highly toxic and
Ethanol fuel has a lower volumetric energy content than
was legislated out of gasoline in the early 1980’s. At that
gasoline, because of its oxygen content which gives the fuel
time, possible lead substitutes included ethanol, MTBE and
its clean burning properties. Ecofiscal makes an adjustment
gasoline compounds known as aromatics (also referred to as
to the cost of ethanol so that an equivalent amount of
the “BTX” group – benzene, toluene and xylene). Aromatics
energy in gasoline and ethanol is compared. Not considered
are much more expensive than ordinary gasoline itself;
is ethanol’s much higher octane rating than gasoline:
requiring more energy to refine.
113 AKI1 versus 87 for regular
Aromatics are toxic compounds
unleaded gasoline.
Not surprisingly, the oil
that have been recognized as the
Octane is a measure of a fuels
companies chose in the midlargest single source of fine particle
ability to resist premature ignition
(“PM 2.5”) pollution.
1980’s to manufacture and use
(called pinging or knocking).
Octane-deficient gasoline reduces
their own aromatic products to fill Not surprisingly, the oil companies
mileage efficiency, releases more
chose in the mid-1980’s to
in for lead rather than pay another manufacture and use their own
unburnt hydrocarbons and air
pollution, and can lead to severe
industry for blending ingredients. aromatic products to fill in for lead
engine damage. More efficient,
rather than pay another industry
higher compression engines
for blending ingredients. The
require higher octane fuels. Automobile manufacturers
resulting vast increase in toxic emissions prompted the
specify minimum octane values for the gasoline to be
US Congress in the 1990 Clean Air Act Amendments
used in their engines. Straight run gasoline does not
to require the use of ‘clean octane’ for limited gasoline
have a high-enough octane rating to be sold as finished
blending and require the EPA to conduct a proceeding to
regular unleaded gasoline2. So, refiners make blends, and
phase out the rest of the aromatics as soon as possible.
High octane MTBE was initially used at the ‘clean octane’
blending components add value not only based on energy
as it was cheaper than ethanol. In short order, MTBE was
content but octane rating. In North America, typical
found to be a source of groundwater contamination and
octane ratings are reported two ways. The RON (research
it too was legislated out of the fuels mix. Ethanol took
octane number – applicable to lower speeds and mild
over as the ‘clean octane’ ingredient of choice. This is
vehicle operating conditions) and MON (motor octane
the reason for ethanol’s growth up to an inclusion rate of
number – applicable to high speed or severe vehicle
10% in the United States. However, the U.S. EPA never
operating conditions). What appears on a retail pump is
ordered a meaningful reduction of toxic aromatics, which
the average of RON and MON. So if a given fuel has a
still amount to more than 20% by volume of gasoline.
MON of 83 and a RON of 91, that fuel is an ’87-octane’ or
regular unleaded fuel. That’s the theory, but each blending

1

AKI. Anti knock index.

2

Straight run gasoline has a typical AKI of 84
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Adding ethanol boosts the octane rating of gasoline,
enabling refiners to lower the octane of the gasoline that
they use to as a blendstock3. At a 10% blend, ethanol brings
the octane rating to 87 - the minimum for regular unleaded
gasoline. Producing lower octane gasoline in a refinery
saves refiners money and reduces refinery GHG emissions.

There is no market for octane that we can look at to
determine its value, but we can arrive at its value to a
refiner by looking at the difference in wholesale prices
between gasoline grades and their levels of octane.
This price difference does not respond to changes
in supply and demand in Canada, so we look to the
United States where the prices of the various grades
of wholesale gasoline move up and down with supply
and demand changes. The following figure shows the
value of octane by taking the difference in wholesale
price between 87 octane regular gasoline and 93 octane
premium gasoline divided by the difference in the octane
rating. This twenty-year history shows that the value of
octane has increased significantly in recent years.
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3

The gasoline blendstock is referred to as BOB (reformulated gasoline blendstock for oxygen blending).
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To obtain the true cost of ethanol’s GHG emission
reductions, It is necessary to adjust for both the energy
content (which Ecofiscal did) and the octane value
(which Ecofiscal did not do). Making this adjustment
results in ethanol being significantly less expensive
than gasoline rather than more expensive. The “cost”
of GHG emission reductions becomes negative
(i.e. a savings) rather than the $180 to $437 per tonne
that Ecofiscal calculated.

The following figure shows the net cost of ethanol as
calculated by Ecofiscal compared to the cost after
adjusting for the value of octane. Ecofiscal’s approach,
which ignores the octane value, is represented in the
top (blue) line. It is mostly a positive number, indicating
that ethanol was more expensive than gasoline on an
energy equivalent basis. The bottom (green) line is the
net cost of ethanol after adjusting for energy and octane.
Since 2008, the octane-adjusted cost of ethanol has
been negative. In other words, the use of ethanol reduces
the cost of finished gasoline relative to regular gasoline.
Moreover, recent history indicates that octane values
have increased over the past ten years, suggesting that
savings generated by ethanol are increasing. In short,
ethanol not only reduces GHG emissions but it also saves
refiners and consumers money.
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Ethanol being less expensive and GHG-intensive than gasoline is also
consistent with the findings of others. The McKinsey4 global cost curve for
GHG emission reductions is shown in the following figure. The Ecofiscal
Commission’s calculations don’t add up.

Note: The curve presents an estimate of the maximum potential of all technical GHG abatement measures
below €80 per tCO2e if each lever was pursued aggressively. It is not a forecast of what role different
abatement measures and technologies will play.

Source: Global GHG Abatement Cost Curve v2.1

4

http://www.mckinsey.com/~/media/McKinsey/Business%20Functions/Sustainability%20and%20Resource%20Productivity/Our%20Insights/
Impact%20of%20the%20financial%20crisis%20on%20carbon%20economics%20Version%2021/Impact%20of%20the%20financial%20crisis%20
on%20carbon%20economics%20Version%2021.ashx
14

STAYING the COURSE

3.2

Air Pollution and Human Health
3.2.1 Ethanol

The health implications of the combustion of regular gasoline versus gasoline
supplemented with 10% ethanol (E10) were studied and reported on by
Health Canada (2010) as mentioned in the Ecofiscal review. The conclusions
speak for themselves:
“This risk assessment indicates that increasing the use of E10 fuel in Canada would result in
a possibly negligible decrease in the number of adverse health effect incidents. This decline
would result from a reduction in ambient air concentrations of select pollutants resulting
from increased E10 fuel use. In general, there were no substantial differences in predicted
health effects between the conventional gasoline baseline and E10 fuel scenarios.”
The curious term “negligible decrease” is used because
almost all the emission parameters measured by Health
Canada during the study were the same or less than
those emitted by the comparable use of gasoline. For
some reason Health Canada wanted to acknowledge but
not overstate that there was an emissions improvement.
The only chemical emission increase was aldehydes.
Fulton and Howes (2004) opine that “the risks associated
with increased aldehyde emissions from ethanol-blended
fuels are negligible, because emissions are low relative
to other sources and they can be efficiently removed by
a vehicle’s catalytic converter.”

More encouraging is the current research relating to
the role of ethanol-blended fuels when they are used in
gasoline direct injection (GDI) engines (Munoz et al. 2016).
GDI is a relatively new technology that is rapidly replacing
traditional port-fuel injection engines (PFI) because GDI
is more efficient, yields better fuel consumption and
consequently has lower CO2 emissions. One problem with
GDI technology is that it can emit more particulate than
PFI engines especially nanoparticles (< 0.1micrometers).
Swiss researchers in a recently published paper
compared the emissions from a GDI vehicle fueled with
gasoline (E0) to that of E10, and E85. The results showed
that the addition of alcohol to gasoline markedly improved
GDI engine performance. When using E10, particulate
emissions were reduced 97%, carbon monoxide emissions
dropped 81%, and CO2 decreased 13%. Significantly,
the polycyclic aromatic hydrocarbons were lowered by
67-96% resulting in the genotoxic potential dropping
72%. This new research illustrates that there is a path to
a cleaner more efficient transportation system involving
new and different fuel blends.

Notwithstanding the benign assessment of Health
Canada regarding E10 fuels, the Ecofiscal report hastens
to point out that aldehydes are a probable carcinogen.
Although this is suspected about aldehydes, the
carcinogenic nature of aromatics such as benzene and
PAH are well established. It is the addition of alcohol with
its octane boosting character that has allowed refiners to
reduce the content of benzene and other aromatics in the
gasoline mixture.

15
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3.2.2 Biodiesel

A separate Health Canada (2012) analysis of the health implications of
biodiesel production, distribution and use was largely favourable, but again
the conclusions were downplayed:
“the currently available evidence suggests that the incremental health impacts associated
with the widespread use of low-level biodiesel blends in Canada as compared to the use of
ULSD [ultra low sulphur diesel] are expected to be minimal.”
The Health Canada review found, and other studies
cited in the Ecofiscal report concur, that key criteria
air contaminants are significantly lower in the tailpipe
emissions of vehicles burning biodiesel mixtures like
B5 and B20. This finding should be a key argument
demonstrating the merits of biodiesel, but it is trivialized
by the Ecofiscal report because “the upstream production
of biodiesel may release higher levels of air pollutants”
on a gram per gigajoule and gram per kilometre basis.
“Upstream production” in this context refers to emissions
generated on the farm, in the transportation, or during the
processing of the biodiesel.

production, are mostly rural and are fed into air sheds
which have high dilution factors and natural mechanisms
of removal. Thus, they do not impair ambient air quality
beyond safe limits for health parameters.
There is another reduction in health risks associated
with biofuels that is not large in magnitude (hopefully),
is often ignored, but is nonetheless important – and that
relates to spills to the natural environment. Diesel spills
are frequent in our fuels transportation and management
systems. Usually small, sometimes quite large, spills of
diesel fuel are toxic, persistent and difficult to clean up.
Pure biodiesel is considered biodegradable which is
not surprising considering the recent biological origins
of the molecules within the mixture. At this point the
biodiesel component is only a small portion of B5 or B20
fuels, but its biodegradable nature makes spill situations
incrementally less problematic.

This dismissal is worth examining because it illustrates a
fallacious argument often advanced by proponents of the
“lifecycle” analysis of pollutant releases. Arguments which
caution that additional upstream emissions may negate
reductions seen at the tailpipe are valid for conservative
pollutants like CO2 which has its negative impact at
the global scale as a greenhouse gas. Consequently,
a kilogram of CO2 emitted anywhere is equivalent
and must be given equal consideration (although
qualitatively, carbon cycling in the natural processes of
the biosphere is fundamentally less of a problem then
newly released fossil carbon). However, this upstream/
downstream equivalence is not the same with all air
pollutants. In air, for some contaminants concentration
at a specific location matters most. Health risks from
vehicle tailpipe emissions are greatest in urban areas
congested with traffic. In these local situations, the biofuel
combustion emission reductions in CO, VOC, SO2, PM,
and PAH improve air quality and produce less health
risk where risks are high. The corresponding upstream
emissions from farming, fertilizer manufacture and biofuel

3.2.3 Summary of health implications
Blending ethanol into gasoline and biodiesel into regular
diesel has net beneficial effects at the point of combustion
where the health impacts of transportation fuels are
significant. In each case, taking policy action that will
decrease the use of biofuels will have immediate negative
health consequences, and that alone is reason for pause.
However, the longer-term impacts on health must also
be considered. Research and development into new
technologies, new methods of production and new engine
design clearly have the potential to reduce health risks
further. Terminating the renewable fuel mandates would
discourage Canadian innovators in their efforts to continue
the development of safer and healthier fuel blends.

16
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3.3

Access to the liquid fuels market
A key point in any policy structure that is intended to
encourage the use of biofuels and the cultivation of a
biofuels industry in Canada is access to market. No one
will invest in research and development or invest capital
in production facilities unless they see how the resultant
biofuel products could be sold in a free and open
market to vehicle operators. The total available market
for liquid transportation fuels is, of course, immense and
despite the ongoing transition to electric vehicles it will
remain very large for some years to come. The problem
is that the liquid fuels marketplace is totally dominated
by petroleum companies who are fully integrated from
refinery to retail including the blending facilities needed
for biofuels. In major markets, such companies also
currently control most available retail locations, so there
is little possibility of a competing biofuel based fueling
infrastructure. Yet it is recognized (USDA 2015) that it
is in the interest of these companies to resist use or
expansion of petroleum substitutes which do not come
from their supply chain. Increased biofuels blending
reduces demand for their primary product. This may be
the explanation for the paucity of E85 (an 85% blend of
ethanol) retail pump availability despite the significant
numbers of flex-fuel vehicles on the road in Canada.
Providing this access to market for present and future
alternative liquid fuels is the function of the renewable
fuel mandate. Ecofiscal argues that because firstgeneration biofuels are cheaper and more readily
available than lower-carbon biofuels they weaken the
incentive to develop next-generation biofuel. While there
may be some validity to this argument, it could easily
be rectified by altering the terms of the blending in the
existing policy. But phasing out the renewable fuels
mandate would most certainly be fatal to development
of next-generation fuels. The government action of
closing market access to first-generation biofuels would
embolden the petroleum oligopoly to strengthen their
resistance to alternative fuel entry to market. And, the
resulting risk of loss of market access would make any
next-generation fuel production business plan non-viable.

17
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4.1

Unsubstantiated claims of the failure of the original public policy objectives
Ecofiscal’s Course Correction recognizes that aside from GHG reductions
there were at least three other public policy objectives driving biofuel
policy initiatives when they were formulated over a decade ago: improving
economic opportunities for rural communities, reducing air pollution and
accelerating the development of advanced biofuel technologies. However,
the Ecofiscal report then goes on to conclude that there is little evidence
these objectives have been achieved based on their analysis, which is weak
at best and sometimes contradictory.
The discussion related to the first of these policy
objectives opens with the header, “Rural economic
benefits from Canadian biofuel policies have been small,”
however there is little to substantiate that assertion.
The only evidence cited is a projection by Environment
Canada (2010) which is unsupported by any real data
from recent crop years. Then, this section which is
supposed to discuss economic opportunities for rural
communities, goes on to attack the merits of biofuels
policy based on the discredited “food vs. fuel” debate
and laments the additional costs to consumers and
(remarkably) petroleum producers. The assertion in the
section heading regarding real benefits does not seem
to be supported.

This is curious because the policy recommendation
they are supporting will result in less biofuel in the
blends, thus discouraging the enhancement of air quality
improvements and eliminating any improvements there
are now.
With regard to accelerating the development of advanced
biofuel technologies, the Ecofiscal report simply does
not identify or discuss the current state of the technology
in Canada. Instead, it focuses on theoretical problems
and policy conflicts. Yet the UDSA (2015) report which
was cited by Ecofiscal in another context indicates that
Canada is making progress toward beginning full-scale
commercial plants and specifically identifies projects in
Edmonton, Alberta, Varennes, Quebec, Ottawa, Ontario,
and Vancouver, British Columbia. Clearly, Canadian
industry is on the threshold of the technological
breakthrough to advanced biofuels that the original
government policy foresaw.

The report then focuses on the second objective by
indicating that “It is not clear that biofuels reduce air
pollution,” despite the Health Canada reports cited or
the review of ethanol tailpipe emissions in Larsen et al.
(2009). This matter of air pollution is dealt with in Section
3.2 of this report, but it is worth returning to Course
Correction for their final criticism in the air pollution policy
discussion. They opine:
“Blending levels of biofuels in petroleum fuels are, on
average, between 2% and 7%. As a result, even if using
ethanol and biodiesel can offer improvements in air
quality, blending levels are currently too small to make
a discernible impact.”

With regard to accelerating the development
of advanced biofuel technologies, the
Ecofiscal report simply does not identify or
discuss the current state of the technology
in Canada. Instead, it focuses on theoretical
problems and policy conflicts.
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4.2

A questionable assumption made in Course Correction
Ecofiscal’s Course Correction is a policy document.
It purports to assess biofuels policy in Canada to make
informed recommendations on new policy direction.
But such a report must be based on assumptions that
are clear and sound. And, all the relevant data must
be considered and arguments made must be valid.
Let us examine Course Correction in these regards.

Canada due to lower oil prices, but this is a consequence
of international market vagaries not related directly to
any biofuel policy failure. Contrary to supporting the
assumption of no growth in Canadian production, the
USDA report discusses the progress Canada has been
making in building full-scale commercial plants producing
advanced biofuels. This nascent advanced biofuels
industry clearly has the potential to be the breakthrough
technology for liquid fueled transportation, as long as it is
not stifled by lack of access to market by policy decisions
like the removal of the renewable fuel mandates.

Section 3.4 of Course Correction begins with the
assumption that:
“no new production capacity for either ethanol or biodiesel
will be added in the absence of production subsidies.
Biofuel blenders, however, will still be required to meet
federal and provincial mandates for renewable fuels.”
Accepting this assessment casts
the biofuels industry in a declining
fragile state. There is no evidence to
support that. Although subsidies for
corn ethanol plants in Canada have
expired, such plants remain financially
viable and in full production. Further,
there is no reason they would not
expand production as long as they
can access market share.

Thus, Ecofiscal’s initial assumption made in section 3.4
of their report can be challenged as to its validity and is
certainly reflective of a worldview
that does not recognize the urgency
Although subsidies for corn
of the climate change challenge we
ethanol plants in Canada have face or the required quantum shift in
economic thinking. In fact, accepting
expired, such plants remain
this assumption allows the Course
Correction report to go on to set up
financially viable and in full
a criticism of the existing biofuels
production. Further, there is no policy regime that leads to a perverse
reason they would not expand perspective on GHG reduction.

production as long as they can
access market share.

If we accept the assumption of
no new biofuels production in the
absence of subsidies, then our
renewable fuel mandates must be met
by importing biofuels. Since international rules for GHG
accounting charge the GHG emissions to the country
where the biofuels were produced, that would mean
that Canada would not be assessed responsibility for
these emissions. But, Canadian production of upstream
petroleum products and their consequent emissions
would remain unchanged. Course Correction interprets
this to mean that this “leads to estimates showing
government [biofuel] policies to be less effective.”

To support their assumptions,
Ecofiscal cites reports by the IEA
(2016) and USDA (2015). However,
each of these reports suffer from the weakness of
being done from the perspective of foreign agents,
not Canadian analysts. But, what is most significant
is that both these reports are written from the paradigm
of a world dominated by the economics of increasing
fossil crude oil production. The IEA 2016 assumes that
world oil demand will continue to grow, breaking the
100 million barrels/day mark sometime in 2019/20.
This wishful scenario reflects no urgency in dealing with
GHG emissions which is typical of recent IEA oil reports
and is bullish for the oil companies, but it is completely
inconsistent with the goals of the Paris Agreement
which has just come into effect. The domination of fossil
petroleum as the source of our liquid transportation fuel is
ending. We are clearly heading for a future where biofuels
will enjoy an expanding market.

This is a delightful illustration of economics slight-ofhand. Assume no subsidies means no domestic supply;
but assume the mandate for biofuel use remains in
place. Argue that since the country gets no credit for the
GHG emission reductions from imported biofuels then
the policy is less effective. Conclude that since it is less
effective it is not worth doing and both the subsidies
and the mandate should be eliminated. Thus, attention
has been diverted away from the fact that actual GHG
emissions were being reduced and with the loss of policy
support GHG emissions would subsequently increase.

Despite the citation, the USDA 2015 report does not
specifically support the assumption of no new biofuels
capacity in the absence of subsidies. It does project a
drop in demand attributable to economic slowdown in
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4.3

Recommendations leave $3.3 billion of fossil fuel subsidies intact
While the Ecofiscal report notes that “there is value in
having a smooth policy transition,” it recommends that
all biofuel subsidies be terminated in 2017 while leaving
fossil fuel subsidies intact. Such subsidies to Canada’s oil
and gas sector are estimated to be about $3 billion/year
by Bast et al. (2015).

The case for continuing subsidies and market access
through a renewable fuel mandate for biofuels can be
made simply by arguing for equivalent treatment to the
oil and gas sector. For example, the fossil fuel industry
has had decades of subsidies to pay down its capitalized
production assets, but most biofuels plants in Canada are
less than a decade old and are still carrying capitalization
costs (including almost all advanced biofuel biorefineries).
Similarly, production and distribution efficiencies have had
plenty of time to scale up in the fossil fuel refining and
supply sector, while the nascent biofuels sector is building
up from 1/50th to 1/20th the scale of supply capacity.

Ecofiscal’s omission of reference to fossil fuel subsidies
contradicts its own principle that, “no targeted support
for industry should last forever. Renewable fuel mandates
were implemented with no defined cutoff dates, which
runs counter to basic principles of prudent government
support.” This double standard begs for an explanation.

4.4

Statements out of context
additive loads to the environment. There is no such
Table 12 in Ecofiscal’s Course Correction reports on air
conservation reserve system in Ontario. The comparison
pollution impacts from the production and combustion of
they use is a life-cycle analysis of gasoline which is
biofuels. Citing a report by Hill et al. (2009) it contains the
deficient because it does not include land use losses for
disturbing conclusion that “corn ethanol, when produced
oil production and transport, well head flaring (for which
with natural gas or coal-fired electricity emits several
there is no reliable data), fugitive emissions or the losses
times the amount of nitrogen oxides, particulate matter,
associated with spills and contingencies. Clearly, the
sulphur dioxide, and ammonia as gasoline.” There are
statement is presented without the
several troubling things about this
correct context for its shock value
statement. First, the emissions
The emissions cited are not
and the likelihood that it will be
cited are not the conclusions
the conclusions of the study
quoted by media.
of the study. They are numbers
produced by a model deriving
and the cited paper largely
them from country level estimates
Similarly, Box1: A Primer on
of parameters in an energy system achieves unfavourable results
Biofuels on page 3 of Course
powered by coal and natural
Correction states, “Unless cars
for ethanol by assuming all
gas. But this is a totally unfair
are specifically made for higher
ethanol production is fed by corn blends of ethanol-gasoline such
comparison since corn ethanol
in Canada is produced in Ontario
as E85 (called flex-fuel vehicles),
raised on land that was formerly
and Quebec, and neither of
high concentrations of ethanol
those jurisdictions have coal fired
can cause internal damage to
uncultivated and in the U.S.
generation and in fact have very
cars, particularly for older models
Conservation Reserve Program.
little natural gas-fired generation.
(Larsen et al., 2009).” While this
Secondly, the cited paper largely
statement is accurate, it is odd
achieves unfavourable results for ethanol by assuming
that the report finds it necessary to reference internal
all ethanol production is fed by corn raised on land that
damage to cars as a threat. If one consults the reference
was formerly uncultivated and in the U.S. Conservation
cited, this danger is put in a much less threatening
Reserve Program. That way the corn production lands
context, “Ethanol fuels are therefore not recommended
can be considered as previously releasing zero GHG
for vehicles made before 1986.” Pre-1986 vehicles are
emissions (or in the case of carbon that was sequestering
virtually non-existent in the existing automotive fleet.
in the soil, a negative emission) making them totally
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4.5

The report misrepresents
predictions as fact
In discussion sections of the report, there are numerous
studies cited where historically projected trends are
simply accepted without considering whether the
predictions came to fruition. The report fails to undertake
the rigour to reassess historical projections against the
actual data to confirm their legitimacy and accuracy.
For example, “Biofuel policies were expected to lead to
losses in the livestock sector, owing to increased feed
prices (Environment Canada, 2010)”, but whether this
‘expectation’ materialized was not assessed. However,
in the Summary and Recommendations section, this
‘expected to’ projection is restated as a fact. “Biofuel
policies may provide small benefits to some Canadian
farmers and biofuel producers, but these benefits
are offset by adverse impacts on other sectors of the
economy, such as the livestock sector.”
And, in another citation, the report takes a study
published in April 2009 and turns it into a statement of
fact that ‘it resulted in..’ despite the period of the study
being largely in the future: “Fridfinnson and Rude (2009).
For example, the Report finds that biofuel policies
worldwide resulted in Canadian livestock producers
paying an average of 28% more for coarse grain, wheat,
and oilseed meal over the 2005–2015 period.” Incredibly,
Ecofiscal’s report does not assess whether livestock
producers actually paid more or less for grain for the
ten years projected.
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Predictions void of accurate
and measurable outcome,
are equally void of legitimacy.
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CONSEQUENCES
OF ADOPTING
THE ECOFISCAL
RECOMMENDATIONS
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Course Correction attempts to make an argument supporting four significant
recommendations that, if adopted, would substantively change current public
policy. What is absent from the document is a clear and impartial analysis of
the consequences of implementing these recommendations. To that extent,
Course Correction fails as a comprehensive policy analysis. The following is
a summary of the implications of adopting those recommendations.
5.1

Canada’s GHG emissions will increase
Ecofiscal acknowledges that existing biofuels policies
do reduce GHG emissions to their estimate of 3.1 Mt
CO2eq/y. They then recommend that subsidies be
removed and the renewable fuels mandate be terminated.
In the context of the bleak terms they describe for the
industry these policy changes alone would likely be fatal
to Canadian biofuels (their view, not the view of this
paper). Thus, accepting the Ecofiscal recommendations
will result in an increase in GHG emissions of up to
3.1 Mt CO2eq/y undermining the objectives of Canada’s
commitment to the Paris Agreement.

Presumably, they would argue that the other two
recommendations of having a pan-Canadian carbon
price and supporting flexible performance standards
and broad funding for research and development
will compensate for this loss of emission reductions.
But those two recommendations will take time to
implement and, in any case, could be pursued at the
same time as existing biofuel incentives. One cannot
escape from the conclusion that eliminating the
renewable fuels mandate will increase GHG pollution.
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5.2

Tailpipe emissions and urban air pollution would increase
There is a wide consensus and adequate data to establish
that blending both ethanol in gasoline and biodiesel
in ULSD provide improved air pollution emissions at
the tailpipe as compared to un-supplemented fossil
fuels. It is in urban setting that air pollutants such as

CO, VOC, SO2, PM and PAH achieve concentrations
that are problematic. Life-cycle analyses that consider
low-level emissions of these pollutants into rural air
sheds are interesting academically but do not support
an argument for increased urban pollution.

5.3

Access to market for biofuels producers would be lost
As argued in section 3.6 removing the renewable fuels
mandate would effectively eliminate access to market
for present and future advanced biofuel producers.
The petroleum sector controls the retail market access
for liquid transportation and their business is to sell

their fossil carbon product. The present renewable fuels
mandate forces this oligopoly to provide market access to
biofuel producers. Should that requirement be removed,
it will be virtually impossible to restore because of
industry resistance.
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5.4

Research and development would shut down
Notwithstanding the recommendation of the Ecofiscal
report that calls for more support for research and
development, the removal of the renewable fuel
mandates has an overwhelming negative consequence.
Ongoing investment in research and development of next

generation biofuels or other advanced low-carbon fuels
requires public policy that supports continued market
access. Denying such access to first-generation fuels will
be perceived as an unacceptable risk in future business
investment decisions.

5.5

The substituted octane boosting technology in gasoline is unclear
If policy support for ethanol is removed, it is unclear what
the response of the fossil petroleum companies will be.
Currently, they rely on the mandated ethanol to boost
octane to acceptable levels. This ethanol is an external
cost to their operations which they may choose to avoid.
There are additives based on fossil petrochemicals

that may be used although some of these cause
environmental problems. The volume of ethanol used
can be displaced by petroleum which is high in aromatic
molecules which add octane, but this carries the risk of
tailpipe emissions with more serious health implications.
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This analysis demonstrates that Ecofiscal’s Course Correction is a flawed
document. Some assumptions are questionable, important arguments
are unsound, and some misleading material is presented as evidence.
Most significantly, the document recommends profound changes in the
structure of public policy governing the biofuels industry but does not discuss
the negative consequences of adopting those recommendations. Trying to
analyze a complex environmental policy system using a simplistic economic
model is an inadequate approach. Course Correction is not a document that
should be used to support a prudent course of action by government.
The analysis in this report proves the importance of
maintaining progressive biofuels policy in Canada.
When the full chemistry is considered, adding ethanol to
gasoline is a highly beneficial activity which significantly
reduces GHG emissions relative to the mixture of fossil
carbon molecules that would have to be blended into
gasoline to replace the octane potential of ethanol. And,
this benefit is achieved at a lower cost to the refiner.
Whether the savings are passed on to the consumer or
not is difficult to say. But, it can be stated with confidence
that there is no additional cost to the consumer of
ethanol blends of gasoline in Canada. In addition, there
are health benefits relating to the tailpipe emission profile
of both ethanol and biodiesel blends, and they occur in
the polluted air of the urban environment where they are
most needed.

So, what then is the best course of action for the federal
and provincial governments with respect to biofuels?
That course of action has been considered and is already
set. In 2011, the IEA evaluated the potential of biofuels
and saw that there was value in pursuing this technology.
They set out a policy structure for the period 2010-2030
which continues to be a valid and useful roadmap for
Canada to continue to follow. It consists of six steps:

1. Create a stable, long-term policy framework
for biofuels, to increase investor confidence
and allow for the expansion of biofuel
production.
2. Provide sufficient support (e.g. through
grants and loan guarantees) that addresses
the high investment risks related to
commercial-scale advanced biofuel plants.

It is important that Ecofiscal’s recommendation to
terminate the renewable fuel mandates not be adopted.
The first-generation biofuels industries have established
themselves and are reasonably stable, but attempts to
launch second-generation biofuels and other advanced
fuel technologies are at a critical stage. The liquid
transportation fuel retail supply structure is in the control
of the fossil petroleum industry. That industry has a
strong disincentive to support a non-fossil carbon fuel
technology. The renewable fuel mandates are a foot in
the door of the retail market. If that foot is removed, the
doorway to technological change may remain sealed for
a very long time.

3. Reduce fossil fuel subsidies and introduce
CO2 emission pricing schemes.
4. Introduce mandatory sustainability
requirements based on internationally
aligned certification schemes.
5. Link financial support schemes to the
sustainable performance of biofuels.
6. Adjust economic incentives over time, as
biofuels move towards competitiveness with
fossil counterparts.

There is no good argument that this course for Canada needs correction.
Now is the time to double-down on the success of renewable fuels mandates,
not abandon the single largest guaranteed source of emissions reductions
from fuels for our transportation sector.
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