VIA EMAIL:

luce.asselin@mern.gouv.qc.ca

November 15, 2019

Madame Luce Asselin
Sous-ministre associée à l’Énergie
Ministère de l’Énergie et des Ressources naturelles
5700, 4e Avenue Ouest, bureau A-407
Québec (Québec) G1H 6R1
Re: de règlement sur le volume minimal de carburant renouvelable dans l'essence et le carburant
diesel (Gazette Officielle du Québec, October 2, 2019, Vol.151, No.40)
Advanced Biofuels Canada (ABFC) appreciates the opportunity to submit comments on the proposed
subject regulations to require minimum volumes of renewable fuel in gasoline and diesel fuel (termed a
‘renewable fuel standard’ or ‘RFS’). We applaud the Government for taking concrete action to mitigate
greenhouse gas emissions from the combustion of fossil fuels and to establish a clear, clean fuel signal to
attract private sector investment in the production and use of renewable fuels in the province. Québec
has a wealth of natural resources, including sustainable biomass resources, and has established global
leadership in advanced biofuels technologies. Waste-to-fuel (Enerkem) and biomass-based fuel oil (AE
Cote Nord) technologies have been pioneered in Québec. Advanced biofuels will play an increasingly
important role in the global shift to clean, renewable energy.
Implementing a stringent RFS is a necessary and complementary measure to the Province’s commitments
to expand adoption of electric vehicles, increase supply of renewable natural gas, and price carbon
pollution through the cap and trade program. In addition, the RFS supports the Province’s policies to
reduce reliance on fossil fuels by 5% by 2023 (40% by 2030), and increase production of bioenergy by 50%
by 2030. Importantly, these climate action measures are the building blocks to meet Québec’s 37.5%
greenhouse gas emissions reduction target and ensure the benefits of clean energy growth are realized in
Québec.
Our comments and recommendations are intended to support Québec’s 2030 Energy Policy, and the
underlying action plans. In addition to realizing environmental and economic outcomes, we have given
consideration to keeping fuel costs low for consumers, protecting business competitiveness, and
providing ongoing support for innovation in non-fossil clean transportation fuels.
Advanced Biofuels Canada is the national voice for producers, distributors, and technology developers of
advanced biofuels in Canada. Our members are global leaders in commercial production of advanced
biofuels and technology development, with over 14 billion litres of installed annual production capacity
worldwide. Since 2005, we have played a leadership role in the development of federal and provincial
renewable and low carbon fuel standards. Our team also represents industry’s interests in the design and
deployment of carbon pricing schemes, fuel quality standards, international standards setting, and
programs and tax policies to support advanced biofuels production and use. Our members and staff work
collaboratively with governments, industry counterparts, and non-governmental organizations to support
clean growth economic development and effective climate action policies.
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EXECUTIVE SUMMARY
ABFC supports the proposed approach to adopt renewable fuel content requirements in gasoline and
diesel fuel in 2021, and to increase the blend levels by 2025.
Renewable fuel standards are a proven, market-based approach that send a clear signal to the renewable
fuel supply chain and obligated parties. The standards have been widely and successfully adopted across
Canada, the United States, the European Union, and in other global markets. Economic impacts to fuel
consumers have proven modest in North America, with savings demonstrated in use of gasoline-ethanol
blends and very limited increases (<1%) on diesel fuel costs. Obligated parties (fossil fuel refiners,
importers, and fuel suppliers) have managed an orderly transition to renewable fuel blends, and
establishment of robust fuel quality standards and fuel handling protocols has supported fuel quality
assurance and equipment operability. Since 2010, ten percent blends of ethanol in gasoline (E10) and
seasonal use of five percent blends of biodiesel in diesel fuel (B5) are commonplace in Canadian fuel
markets. With a more robust fuel regulatory design (i.e. RFS2 RIN market), over the past decade, the US
market has witnessed widespread growth in mid- and high-level ethanol blends (E15, E85) and mid-level
biodiesel blends (B6-20). Based on validated renewable fuel performance and vehicle operability in North
America fleets, the blend levels and adoption timelines in the proposed Québec RFS are reasonable and
achievable.
Recommendations to improve the design of the RFS are set out below. These arise, in part, from other
jurisdictions’ successful experience with adoption and expansion of renewable and low carbon fuel
standards. The recommendations reflect Québec’s current status with respect to renewable fuel
production and use, and the need to attract private sector capital investment in the production of low
carbon biofuels in Québec. To support this latter objective, we offer comments on Québec’s refundable
tax credit program, infrastructure modifications, and the carbon (cap and trade) and fuel taxation policies.

RECOMMENDATIONS
1. Renewable Fuel Blend Levels
I.

To support orderly market development and establishment of infrastructure, we recommend an
incremental increase to the blend rates between 2021 and 2025. Specifically, phase in ethanol
content in gasoline to 15% and biobased diesel fuel in diesel fuel to 5% by 2025, as follows:
Year
2021
2022
2023
2024
2025

II.

Ethanol Fuel Content
10.0%
11.0%
12.0%
13.5%
15.0%

Biobased Diesel Fuel Content
3.0%
3.5%
4.0%
4.5%
5.0%

Renewable fuel market supply chains are capital intensive and long lead time projects. In order to
provide a clear market signal to scale up production and infrastructure, we recommend setting
2030 targets for the regulation as soon as practical. We recommend that ‘provisional’ blend
targets for 2030 be established at the outset, and a timeline fixed to formally adopt the 2030
requirements:
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a. Prescribe evaluation of the RFS in 2023 to set 2026 to 2030 blend levels
b. We recommend ‘provisional 2030 targets’ of 20% in gasoline, 10% in diesel fuel
III.

North American fuel markets have established annual (calendar) reporting requirements. To align
with existing data capture and administration practices, align market signals with neighbouring
fuel markets, and harmonize compliance/tax reporting obligations, we recommend compliance
periods be established, as follows:
a. Implement the RFS requirements for January 1 to December 31, 2021
b. Set each calendar year as a distinct compliance period

IV.

Clarify the renewable fuel percent blend formula in Sections 5 and 6: RF/(RF+FF)
where RF is ‘renewable fuel’ volume, and FF is the ‘fossil fuel’ volume (i.e. without RF content).

2. Cellulosic Ethanol
I.

Cellulosic ethanol and other advanced biofuels are critical to meeting global demand for nonfossil fuels and enabling deep decarbonization of transportation post-2030. We support the
proposed ‘bonus’ volume provision for meeting a minimum 10% cellulosic ethanol content
threshold.

II.

The calculation method for determining cellulosic ethanol content (Section 5) is appropriate. This
formula design is the correct approach to calculate content percentage (see 1(IV) above for
clarification to gasoline and diesel fuel blend formulae in Sections 5 and 6).

3. Obligated Parties and Fuels
I.

Obligated Parties:
a. We support applying the regulation to Québec’s fossil fuel refiners and importers.
b. As noted in 1 (III) above, compliance periods should be established as calendar years.

II.

Obligated Fuels - first phase (2021 to 2025):
a. Gasoline:
i. Apply to regular and mid-grade automotive gasoline only (exclude premium
grade fuel requirements in order to enable ethanol-free fuels availability for niche
equipment/consumer markets that prefer not to use ethanol blends)
ii. Exclude aviation and non-automotive gasoline fuels
b. Diesel Fuel:
i. Apply to marked (off-road) and unmarked (road) diesel fuels used for motive
transport and heating oil
ii. Exclude locomotive, marine, aviation (jet) fuels, diesel power generation fuel
(subject to later review, see Section 6(III) below)

4. Renewable Fuels
I.

Eligible renewable fuels:
a. Adopt a list of defined and approved renewable fuels, subject to (II) and (III) below:
i. Ethanol (as defined)
ii. Cellulosic ethanol (as defined)
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iii. Biobased diesel fuel (expand to include biobased heating oil)
II.

Carbon intensity (CI) threshold:
a. In order to maximize emissions reductions and support the production of low carbon
biofuels in Québec, we recommend that the regulation enable future adoption of carbon
intensity (CI) reduction requirements for biofuels eligible under the regulation. The
provision should establish:
i. The CI of Québec gasoline and diesel fuel
ii. Set a minimum CI reduction threshold (from gasoline and diesel fuel) for eligible
biofuels
iii. Authorize the renewable fuel producer to affirm the fuel eligibility (i.e. meets the
CI reduction requirement) by engineer’s certification
iv. Authorize the Minister, or delegated authority, to designate the lifecycle
assessment (LCA) model(s) for the certification in (iii) above

III.

Ineligible feedstocks:
a. We support a prohibition on high-ILUC risk feedstocks (e.g. renewable fuels derived from
feedstocks or feedstock residues or wastes that are considered to have a ‘high risk’ of
inducing indirect land-use change (ILUC)
b. Prohibit fossil-carbon based feedstocks (e.g. plastics, crude oil, natural gas, coke)
c. For both (a) and (b) above:
i. Allow the Minister, or delegated authority, to establish a list of eligible and/or
ineligible (high-ILUC risk) feedstocks

5. Compliance Credit Market
I.

Allow market participants to transact (‘trade’) eligible volumes of ethanol in gasoline and
biobased diesel fuel in diesel fuel to support market flexibility, lower compliance costs, and
protect fuel consumers from price escalation. Global fuel regulations have demonstrated the
utility of credit markets to:
a. Support private sector investments in production plants and infrastructure assets
(terminals, blending facilities, retail pumps)
b. Provide market flexibility to participants (‘credit purchase vs. blend’ options)
c. Establish price discovery and competition (market mediated, transparent)
d. Enhance fuel choice and expand supply options (e.g. E15, E85, B6-20)

II.

Credit market:
a. A formal credit market could be established, whereby a physical ‘credit’ is created for
each litre of eligible fuel placed into market. Alternatively, an informal ‘credit system’
could be authorized (similar to Ontario’s Greener Gasoline and Greener Diesel
Regulations), whereby market participants are allowed to transact compliance obligations
between themselves. Therefore, in our proposal, the term “credit(s)” may be either a
physical credit (i.e. RIN) or simply a compliance obligation.
b. Credits would be created for renewable fuel volumes (litres) ‘placed into market’ in
Québec by any party (obligated parties, independent fuel suppliers)
c. Credits would be designated as the ‘compliance currency’ (eligible renewable fuel litres)
for annual compliance obligations (e.g. retired by obligated parties or banked by any party
to be used in a future period)
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d. Separate compliance credits and obligations are established for each of the gasoline and
diesel fuel pools, to be used in any compliance period
e. Credit markets should be open, with pricing established by open competition in the
market; fuel suppliers, distributors, and intermediaries should be allowed to buy, hold,
and sell credit obligations to support market liquidity and price discovery
f. Credit market transactions must be reported to the regulator, and published in a timely
manner (that protects corporate confidential information)
6. Regulatory Review
I.

To provide for future growth in the production and use of renewable fuels in Québec, the RFS
should be regularly reviewed to assess performance and establish forward looking measures.

II.

As noted in 1(II) above, an early review should be conducted in 2023 (as soon as possible) to
establish second phase (2026 to 2030) blend requirements under the RFS. This will provide
participants with clarity and a stable, long-term outlook.

III.

A regular, five-year review period would be appropriate to establish longer-term market signals
to enable deeper decarbonization of transport fuels beyond 2030. The first review (2025) should
evaluate:
a. Expansion of regulated fuel types (e.g. locomotive, marine, aviation fuels)
b. Opt-in eligibility for specified renewable fuels (e.g. biobased fuels that replace
locomotive, marine, aviation fuels)
c. Consider eligibility and quantification methodology for other advanced, non-fossil low
carbon fuels
d. Consider adoption of a CI threshold provision in the regulation (see 4(II above)
e. Note: the 2030 Energy Policy and RFS regulation should prescribe a policy principle to
pair expansion of eligible renewable fuels with increases to the blend requirements to
ensure orderly market development of non-fossil clean fuels use (i.e. accretive demand)

FISCAL MEASURES
The below recommendations would strengthen the attractiveness of private sector investment in
renewable fuel production assets in Québec. As biofuels production facilities are capital intensive, long
lead time investments, long-term, stable signals are needed to attract new investment in renewable fuels
production. The proposed measures would mitigate, in part, policy and new market development risks
associated with biofuels production and infrastructure investments. Further, to support compliance
feasibility, mitigate compliance costs, and protect fuel consumers from fuel price escalation, specific
recommendations are made to assist in the development of renewable fuel infrastructure and address
transparency and fairness in carbon pricing (cap and trade) and fuel taxation.
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7. Support Capital Investments - Refundable Tax Credits1
I.

Québec’s refundable tax credits for ethanol, cellulosic ethanol, biodiesel, and pyrolysis oil have
established a clear fiscal stimulus for production of these fuels in Québec. Program extension will
support new project investment, and domestic production to meet RFS demand to 2030.
a. Extend the expiry of these programs to March 31, 2031

8. Support Infrastructure Investments – Exempt Mid- to High-blend Biofuels
I.

To encourage and support investments in renewable fueling infrastructure, to lower compliance
and fuel costs and improve market competition, we recommend a temporary exemption on
specified biofuel blends from Québec fuel excise taxes on a targeted and limited basis:
a. Exempt specified ethanol - gasoline blends (E15 - E25, E85)
b. Exempt specified biodiesel – diesel blends (e.g. B6-B20, B50)
c. Exemption period: 2020 to 2025

9. Effective Carbon Pricing
I.

Transportation fossil fuels (gasoline and diesel) are regulated under Québec’s cap and trade
system. Renewable fuels are exempt under the cap and trade program because biogenic carbon
combustion is ‘carbon neutral’ to atmospheric emissions. Accordingly, the carbon price derived
from credit auctions is applicable only to gasoline and diesel fuels. However, fuel suppliers in
Québec typically eliminate the carbon price discount on biofuel blends by not differentiating
wholesale prices for biofuel blends to unblended (neat) fossil fuels. For example, E10 and E0 (no
ethanol) are often priced the same, and B5 and ULSD (no biodiesel) are priced the same at the
wholesale rack. This practice compromises the carbon price intent of the cap and trade policy but
could be redressed through revision to the cap and trade and/or fuel tax regulations.
a. Amend the cap and trade or fuel tax system design to require that fuel suppliers:
i. Apply the carbon charge only to fossil fuels; and
ii. Require fuel suppliers to differentiate wholesale market prices to recognize the
exemption from the carbon charge for the renewable fuel portion of the blend

10. Consumer Protection – Fair Fuel Taxation
I.

Fuel taxation is the recognized system to raise ‘use-based’ revenues to support transportation
infrastructure capital and maintenance costs. The fuel taxation system was designed to apply to
gasoline and diesel fuels, separately (i.e. different rates), and applied on a volumetric basis. As
transportation fuels markets have grown to include renewable and alternative fuels, fuel taxation
design has not kept up with transportation fuel market changes. Tax ‘fairness’ issues have become
a material issue with respect to:
a. Fuel taxes are not applied on all transport fuels (e.g. exemptions for EV electricity, natural
gas, hydrogen)

1

Québec Budget 2018-2019: http://www.budget.finances.gouv.qc.ca/budget/20182019/en/documents/AdditionalInfo_18-19.pdf (sections 3.11, 3.12, 3.13, 3.14)
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b. Fuel taxes are applied on a volumetric basis, which unfairly penalizes lower energy dense
fuels (for example, lower energy dense fuels such as ethanol pay the highest carbon and
fuel tax rates)
c. ‘Additional’ tax revenues on biofuels used in Québec since 2011 exceed $150 million
II.

We recommend Québec review its transportation fuel taxation (carbon and fuel taxes) to develop
a modern system that aligns carbon and fuel tax policies with economic and environmental policy
objectives, protects consumers, and fairly taxes renewable and alternative fuels.
a. This is a pan-Canadian issue; Québec leadership on this issue during the Council of the
Federation’s 2020 review of the Pan-Canadian Framework on Clean Growth and Climate
Change2 is encouraged.

We appreciate your consideration of our comments and welcome any questions or clarifications you may
have. We have appended market data and analysis in the section following and will provide further
information to support the development of the RFS; please let us know if there are areas of specific
inquiry.
We congratulate the Government on launching the RFS initiative and look forward to working with you
on the development of a strong renewable and clean fuel sector in Québec!
Respectfully submitted,
Advanced Biofuels Canada

Doug Hooper
Director, Policy & Regulation
Cc: Xavier Brosseau, Directeur
Direction des approvisionnements et des biocombustibles
Direction générale des hydrocarbures et des biocombustibles
Ministère de l'Énergie et des Ressources naturelles

2

PCF: https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework.html
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APPENDIX: Technical Information
A. Fossil Fuels (Gasoline and Diesel Fuel)
Canada has world-class energy, forestry, and agricultural sectors. While Canada is a ‘net’ exporter of
finished fossil fuels (gasoline and diesel) due to large refining capacity on the east coast, the core
economic/population regions (western and central Canada) are deeply reliant on imported fuels from the
United States. Regional supply shortages and over-reliance on fossil fuel imports drives up fuel costs and
expose the economy to supply shocks.
Table 1: Canadian Market Reliance on Fossil Fuel (Gasoline, Diesel) Imports

Oil Barrels/Day
Demand
Actual Market Use
Supply
Maximum Refining Capacity
Fuel Surplus / (Deficit)

Western Canada

Central Canada

Atlantic Canada

(BC, AB, SK, MB, western-ON)

(ON, QC)

(NB, NS, NFLD)

808,000

923,000

160,000

706,000

810,000

448,000

(102,000)

(113,000)

288,000

Litres/year
(5,625,000,000)
(6,230,000,000)
Source: Capacity and demand data from Canadian Fuels Association, 2019

15,880,000,000

B. Biofuels Use in Canada and the United States
i. Regulations
Renewable and low carbon fuel standards are under active development across Canada. Arrows in the
map below indicate regulatory assessment/development activity that is ‘in process’. The table following
provides policy references.

Figure 1: Renewable Fuel Use Policies in Canada (Federal, Provincial)
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Table 2: Renewable and Low Carbon Fuel Regulations in Canada (November 2019)

Region

RFS

LCFS /
CFS

LCFS
Year

Status

Canada

5%
2%

10-12%

2030

5%
4%
5%
2%
7.5%
2%
8.5%
2%

10%
20%

2020
2030

Clean Fuel Standard will decrease fuel carbon
intensity by 10gC02e/MJ in liquid fuels by
2030
CleanBC plan will decrease fuel carbon
intensity by 20% from 2010 by 2030
RFS expires January 31, 2020. Climate Strategy
review starts November 2019
No announced changes

British Columbia
Alberta
Saskatchewan
Manitoba

Ontario

10%
4%

Quebec

10%
2%

-

-

-

-

-

Atlantic provinces

2025

Climate and Green Plan: campaign pledge by
current government to increase blend levels
to 10%/5% (gasoline/diesel)
Gasoline RFS increases from 5% to 10% in RUL
in 2020. Environment Plan proposes to
increase blend level to 15% (2025-2030) and
support other ‘clean fuels’
New RFS announced October 3, 2019.
Proposed RFS implemented July 1, 2021.
Increases to 15%/4% (gasoline/diesel) in 2025
No announced plans

ii. Production and Use
Canadian biofuels production has historically been limited to conventional biofuels: biodiesel and ethanol.
Despite a surge in global demand and ample domestic feedstocks, hydrogenation-derived renewable
diesel (HDRD, termed ‘renewable diesel’ in the US) production has not been established in Canada.
Advanced biofuel production platforms – including waste-based ethanol (Enerkem), wood residue-based
renewable fuel oil (AE Cote Nord), and biomass co-processing technologies (Parkland) – have
commercialized recently. Other novel production pathways, based on agricultural and forestry residues,
wastes, and carbon capture technologies, are approaching commercial readiness.
The figures below describe the aggregate production, use, export and import of biofuels in Canada over
2015-2018.

9

Figure 2: Ethanol in Canada (2015 – 2018)

Figure 3: Biomass-based Diesel in Canada (2015–2018)

Figure 2 & 3 sources: Environment and Climate Change Canada, Statistics Canada, Navius Research, USDA (2018).
Biomass-based diesel production is biodiesel; imports are biodiesel and HDRD.
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Figure 4: Regional Production of Biofuels in Canada (2013-2017)

Source: Environment and Climate Change Canada (2017 diesel data aggregated)

iii. Biofuels Trade
Canada is a net importer of renewable fuels, with balanced export/import of biodiesel and reliance on
ethanol and HDRD imports. Trade status for 2018 - 2019 (year-to-date) are presented below.
Table 3: Summary of Canadian Biofuel Import & Exports from 2017-2019

Region
U.S. – 2017
U.S. – 2018
U.S. – 2019(Aug)
Non-U.S. – 2017
Non-U.S. – 2018
Non-U.S. – 2019(Aug)

Ethanol (million litres)
Import
Export
1255
1346
778
0.01
0.03
0.04

7.6
9.9
16.8
1.8
0.5
6.5

FAME (million litres)
Import
Export
295
299
300
0.05
91
27

324
295
197
3.7
3.5
4.0

HDRD (million litres)
Import
Export
13
12
19
179
162
79

-

Source: Statistics Canada
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Figure 5: Biofuels trade balance - imports and exports 2018

iii. Avoided Emissions of Greenhouse Gases
The use of biofuels in Canada has significantly reduced greenhouse gas emissions from avoided fossil fuel
use. Biofuels produced in Canada generally have a low lifecycle3 carbon intensity and have steadily
improved emissions reductions over the past decade through adoption of innovations in biomass
production, processing, and energy efficiency (for example, see the certified carbon intensity of biofuels
registered in BC-LCFS).
Aggregate greenhouse emissions reductions improved during periods of increasing regulatory stringency
(renewable blend and carbon intensity requirements).

3

Lifecycle carbon intensity measures greenhouse gas emissions from the full biomass production, transport,
refining, and combustion stages.
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Figure 6: Avoided Greenhouse Gas Emissions from Biofuels Use in Canada

Source: Navius Research, 2019

iv. United States Biofuels Production and Feedstocks
The US biofuels market is significantly more advanced than Canada’s. Production capacity expansion in
conventional and advanced biofuels has been supported by stringent regulatory requirements (e.g. US
RFS2, CA LCFS) and well-designed credit markets (e.g. RINs, LCFS credits). In addition, federal and state
governments supported production or blending tax credits, capital grants and loan guarantees, and a
number of other fiscal policies and programs to attract private sector capital investment in biofuels
production capacity and infrastructure.
Figure 7: US Biodiesel Production and Feedstocks (2010-2018)

Source: EIA
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Figure 8: US Ethanol Production and Feedstocks (2010-2018)

Source: EIA, USDA

A comparison of biofuels use in Canada and the US demonstrates the different market outcomes of their
respectively regulatory regimes. In addition to significantly higher overall content of ethanol and biobased
diesel fuel in the US, the US market has successfully established the viability of mid- and high-level ethanol
blends. The biofuels utilization levels in the US demonstrate the viability of the proposed Québec
regulation.
Figure 9: Comparison of Biofuel Blends in Canada and United States (2010 – 2017)

Over the period, the US market relied on increasing volumes of mid- to high-blend biofuels to meet
regulatory obligations. The table and figures following contrast the difference in biofuel blends availability
in Canada and US, and the overall penetration levels of these low carbon fuel blends in the US market.
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Table 4: Market Comparison of Ethanol Blending – Canada and United States (2019)

Fossil Fuel Industry
Concentration Ratio
E10 Availability

•
•

E15 Availability
E85 Availability
E15 Pricing

•
•
•

E15 Credit Generation

•
•
•

Vehicle Approvals
Federal Biofuel
Blending Infrastructure
Program

•
•

Canada

United States

82%

46%

Most regular gasoline
6.6% national blend
average (2017)
None
None
n/a

•
•

Closed credit market
LCFS credits in BC
Tier II/III harmonized
across NA since 2004
No
Biofuels excluded
from EVAFIDI

•
•
•

•
•
•

•
•

98% of US market
10.1% national blend
average (2018)
1,154 stations
4,773 stations
-17%
Open RIN market
CA/OR-LCFS credits
EPA – 2001 and newer
vehicles E15 approved
Yes - up to 25%
Ethanol Infrastructure
Grants & Loan
Guarantees

Notes
•
•

•
•
•

•
•

5-firm industry
ratio
CDN gasoline
approximately 70%
sub-octane
31 states
40 states
Savings (below
regular gasoline)

State programs
BC Part 3 program

Figure 10: Mid- and High-Blend Biofuel Availability in the United States
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Figure 11: E15 Blend Availability in the United States (September 2019)

Figure 12: E85 Blend Availability in the United States (September 2019)
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Biodiesel blend availability in the US tracks cold weather operability requirements and the inherent credit
value (RIN credits) of blending compared to fossil diesel fuel. Obligated parties, and third-party fuel
suppliers, adjust blend levels in high volume diesel fuel stations (truck stops) to generate credits for
compliance under federal and state regulations. The State of Minnesota has demonstrated performance
of B5 blends in #2 diesel (year-around) and seasonal use of B10 and B20 fuel blends.
In the past decade, rigorous fuel quality standards have been adopted in the US and Canada for biodiesel
(B100) and biodiesel blend fuels (B1-5, B6-20), pursuant to ASTM and CGSB biodiesel standards. These
standards are incorporated into all commercial fuel sales (note – sales contracts often exceed minimum
ASTM/CGSB requirements) and protect customers and suppliers from fuel quality issues related to
production, handling, and use of biodiesel and biodiesel fuel blends. The US-based National Biodiesel
Board has tracked OEM approvals for biodiesel blend fuels across all major vehicle manufacturer
platforms, and has developed or endorsed biodiesel quality and handling standards to support fuel quality
management and safe use of biodiesel.
The operability of the fuels (fuel quality, vehicle performance) in the US markets has demonstrated
viability of fuel blends that will be incorporated into the Québec diesel fuel market to meet compliance
under the RFS.
Figure 13: B6-20 Blend Availability in the United States (September 2019)

Figures 11-13 sources: Maps prepared by Advanced Biofuels Canada – station data from following sources:
B6-B20
AFDC, plus station data for Truck Stops of America, Loves, Pilot Flying J
E15
E85 Prices website
E85
AFDC, DOE, E85 Prices website
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C. Biofuels Use in Québec
The Navius Research Biofuels in Canada 2019 report contains detailed information on use of fossil fuels,
biofuels use and costs, and fuel taxation. It is important to note that estimated biofuels use in Québec is
factored, based on reported use outside of the province. For clarity, all registered provincial use is netted
from reported federal volumes and the residual is allocated to Québec and the Atlantic provinces; industry
experts believe the volume of biobased diesel use is under-reported in this analysis (and that Ontario
biofuel volumes are over-reported and placed into Québec). Accurate biofuels use could be derived from
cap and trade reported fossil fuel volumes and fuel taxation receipts. The Navius methodology and
detailed explanation of findings are set out in the report; the charts in Figures 14 to 22 below present key
data for biofuels use in Québec. (Note: the Navius Research work is an open source publication. The report
and the underlying data and methodology can be downloaded here.)
Figure 14, below, highlights the benefits of higher renewable content in the diesel pool. Renewable fuel
in the diesel pool represented 11% of the total renewable fuel volume over the period of 2011-2017 yet
resulted in 27% of the avoided GHG emissions. Thus, it is advisable to modestly increase the renewable
content in the diesel pool from 2-4% to 3-5%, as we have recommended.
Figure 14: Renewable Fuel Content by Fuel Pool (2011-2017)
6%
5%

% by Volume

4%
Renewable Fuel in
Gasoline pool

3%
2%

Renewable Fuel in
Diesel pool
1%
0%
2010

2011

2012

2013

2014

2015

2016

2017
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Figure 15: Avoided Lifecycle Greenhouse Gas Emissions (2011-2017)

Avoided GHG Emissions, Mt/yr

0.8
0.7
0.6
0.5
Diesel pool

0.4

Gasoline pool

0.3
0.2
0.1
0.0
2010

2011

2012

2013

2014

2015

2016

2017

Figure 16: Relative Avoided Greenhouse Gas Emissions to Renewable Fuel Volume (2011-2017)
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Navius Research has also quantified the cost of biofuels used in Québec by using actual market prices,
factored to transport the fuels to the major fuel terminal hub (Montreal). The report describes the
methodology to incorporate freight, marketing (retail markup), fuel tax, cap & trade tax into the ‘inmarket’ cost for a period. The data demonstrates that biofuels use in Québec to date has had very modest
impacts on consumer fuel costs: a typical gasoline consumer would save $17 per year (<1% of annual fuel
costs) and an archetypal diesel truck user would spend an additional $116 per year (0.3% of annual fuel
costs).
Figure 17: Cumulative Cost Impact by Source (2011-2017)
400
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200
0
-200
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-400

Diesel Pool

-600

Gasoline Pool

-800
-0.38%

-1,000
-1,200
Wholesale Marketing
cost impact margin cost
impact

Tax cost
impact

Avoided Cap Total cost
and Trade
(+) or
cost impact savings (-)

Figure 18: Greenhouse Gas Abatement Cost by Fuel Pool (2011-2017)
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200
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100
0
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-100
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-200
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Figure 19: Archetypal Fuel Consumer Cost Impact of Renewable Fuels (2011-2017) [average $/year (CAD
2017), percent change in data label]
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Further analysis demonstrates that Québec has realized over $150 million in additional tax revenues in
the period from over-taxation of ethanol (volume-based tax vs. energetic tax approach). A pro-forma
breakdown of potential taxes on low carbon fuel blends shows how the tax structure is actually impeding
adoption of these fuels. To support the RFS compliance, biofuel blend availability will need to be
established in Québec; these charts demonstrate the necessity of addressing the fuel tax issues.
Figure 20: Pro-forma Fuel and Carbon Tax (Cap and Trade) Costs per Kilometer (2017)
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Figure 21: Fuel and Carbon Tax (Cap and Trade) Paid on Renewable Fuels (2011-2017)
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Figure 22: Fuel and Carbon Tax (Cap and Trade) Paid on All Fuels (2017)
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In addition to the Navius Research methodology, Advanced Biofuels Canada tracks and reports renewable
fuel prices based on public commodity exchange prices, modeled to represent delivery by rail to major
terminals in Canada. The price modeling below for Québec estimates in-market fuel costs for 5% blends
of ethanol and 2% blends of biodiesel (i.e. the current federal RFS requirement), delivered F.O.B. to
Montreal over 2011-2019. In the charts below we also include pro-forma modeling of higher blends to
reflect the historical cost impacts of proposed RFS blend levels.
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Figure 23: Pro-forma Ethanol Use Costs at 10% and 15% Blend Levels (2011-2019)

Figure 24: Pro-forma Biodiesel Use Costs at 3% and 5% Blend Levels (2011-2019)
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D. Technical Comments
i.

Ethanol Blending – Compliance Feasibility

Fuel suppliers can meet the 10% ethanol requirement in 2021 in regular and mid-grade gasoline by:
1. Blending ethanol into gasoline at 10% (E10)
As ethanol use requirements increase to 2025, in addition to the above option, compliance will be feasible
by:
2. Offering ethanol blends of E15, E25, and E85 fuels
3. Co-processing fats, oils, grease or biocrude oils in existing Québec refineries into renewable
gasoline fuel volumes
4. Incorporating new fuel pathways utilizing wastes and residues to produce gasoline alternatives or
biocrude feedstock slates
ABFC detailed modelling shows that 15% renewable content in gasoline is feasible under a range of
compliance approaches for fuel suppliers. A number of these allow refiners to utilize existing refining
assets. Kern Oil, for instance, has been co-processing petroleum and renewable feedstocks in its California
refinery since 2008. The Parkland refinery in BC has announced its intention to adopt biomass coprocessing on an ongoing basis. Québec’s refineries would produce approximately 220 million litres of
biobased fuels for each percent of biocrude (1% of refining capacity yield = 220 MLY).
ii.

Viability of E15 Fuel Blends in Light-duty Vehicle Fleet

Aligned US/Canada Emission Standards
Canada (ECCC) and the US (EPA) have aligned their light-duty vehicle and engine emissions standards since
2001, first under an MOU with automobile manufacturers that committed them to aligned US/Canada
standards for 2001MY-2003MY, then by way of Environment Canada’s ‘On-Road Vehicle and Engine
Emission Regulations’4 promulgated under the Canadian Environmental Protection Act (CEPA), effective
January 1, 2004, that aligned Canadian vehicle and engine certification requirements with those of the US
Environmental Protection Agency (EPA). In this regard, Canadian vehicle and engine certifications are by
federal law fully aligned with US EPA requirements.
The regulation clarifies that evidence of conformity for US EPA-certified vehicles and engines shall be
taken as evidence of conformity with the Canadian regulation.
In June 2011, the US EPA formally approved the use of E15 in model year 2001 and newer automobiles.
The EPA approval was based on extensive engine testing conducted by the US Department of Energy.5
EPA regulations are directly applicable to Canadian light-duty vehicles. Hence, the DOE testing to affirm
compatibility with post-2001 US vehicles is directly relevant to Québec’s vehicle fleet under Canada/US
harmonized regulations.
4

https://laws-lois.justice.gc.ca/eng/regulations/sor-2003-2/index.html
https://www.energy.gov/articles/getting-it-right-accurate-testing-and-assessments-critical-deploying-nextgeneration-auto
5
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In Environment Canada consultations (circa 1999) to align with US emissions standards,6 Canadian
automobile manufacturers stated that, “CVMA/AIAMC request Environment Canada to continue the
practice of aligning Canada's vehicle emission standards to those of the U.S. EPA.” Further, AIAMC/CVMA
stated: "There is no added value for the Department to undertake in-use testing on vehicles with
an EPA certificate of conformity as mentioned above since these are already conducted in the U.S.” Also,
“Ford recognizes EC's desire to know and understand the overall compliance performance of vehicles in
the Canadian marketplace. This testing, however, in large part duplicates testing already conducted in
the U.S. At the same time, any in-use emissions test results must also be viewed as fuel quality impact
test results as well."
Whole-engine, whole-vehicle durability assurance
Testing for mid-level ethanol blends was conducted by two Department of Energy laboratories between
2007-2012. The US$46M program was carried out at the National Renewable Energy Laboratory (NREL)
and Oak Ridge National Laboratory (ORNL), and included a $21M Vehicle Emissions Durability study at the
Southwest Research Institute and Transportation Research Center. Over a two-year period, 86
representative vehicles were driven 6.5 million miles on four fuels.
Figure 25: Overview of DOE vehicle aging testing with ethanol blends

6

http://www2.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=36FD6CB3-1&offset=2&toc=show
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Figure 26: List of inspected components during DOE vehicle aging testing

Figure 27: Summary of results from DOE vehicle aging testing with ethanol blends
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Amongst the findings: “No fuel-related emissions failures, no significant changes in engine wear or
performance.”
Long-term US market experience
Long term success of E15 blends has been proven in the US markets:
• Over 7 years and almost 10 billion kilometers of consumer use of E15 in the US, there have been
no documented cases of damage from misfuelling or use of E157,8
• Numerous statements about ‘potential issues’ related to E15 use were issued by fossil fuels or
automotive organizations in the 12-24 months after the June 2011 EPA approval
o The two most prominent critics of the EPA E15 ruling were the American Automobile
Association (AAA) and the American Petroleum Institute (API)
▪ A recent AAA website search for E15 engine damage citations has neither any links
to material more recent than 2013 – and those references were all speculative —
nor any claim or citations of evidence of E15 damage to engines or fuel systems9
▪ A recent API website search likewise shows multiple claims of ‘potential issues’ with
no citations with evidence of damage10
In consultations held by the Government of Ontario in 2019, stakeholders provided no evidence of harm
from the use of E15.
US retailers offering E15 include Sheetz, Casey’s, Thorntons, RaceTrac, QT, and Kwik Trip. These retailers
provide fuel quality guarantees for all their fuels, including E15.11
In addition, E15 is offered at approximately 100 wholesale terminals operated by companies such as
Magellan, Growmark, and Trafigura.
A February 2018 report on the E15 market by the Fuels Institute cites no case of engine damage in its
assessment of consumer acceptance.12 The Fuels Institute’s members includes automobile
manufacturers, consumer organizations, fuel retailers, fuel producers and refiners, alternative and
renewable fuel producers, and government entities.
iii.

Ethanol Labelling

Canada’s vehicle and engine certifications are by federal law fully aligned with EPA requirements; it is fully
rational, therefore, to largely follow EPA labelling requirements and adopt EPA labelling requirements for
ethanol in gasoline:
“Up to 15% ethanol. Use only in 2001 and newer passenger vehicles and Flex fuel vehicles.”

7

https://www.greencarcongress.com/2018/11/20181109-e15.html
Correspondence with Growth Energy and Renewable Fuels Association
9
https://newsroom.aaa.com/tag/e15-gasoline/
10
https://www.api.org/searchresults?search=E15&page=1
8

11 https://www.caseys.com/about-us/quality-fuels, https://www.thorntonsinc.com/fleet-fuel/Unleaded15,

https://www.kwiktrip.com/our-story/fuel, https://www.quiktrip.com/Gasoline, https://www.sheetz.com/gas
12

https://www.fuelsinstitute.org/Research/The-Case-of-E15
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Appropriate cautions for gasoline-ethanol blends for off-road use, marine engines, and gasoline-powered
equipment are warranted.
iv.

Ethanol Fuel Innovation

The proposed RFS defines eligible fuels as ethanol in gasoline. However, there are other emerging fuels
that reduce GHGs that are not purely biobased. Examples include:
•
•
•

Alcohols fermented from industrial flue gases to produce ethanol and jet fuel
Direct air capture of CO2 to produce a fossil refinery feedstock or a diesel fuel blendstock
Recurring waste streams (e.g. municipal solid wastes) that can be processed into renewable fuels.

These fuels all displace petroleum fuels, can be very low carbon, and have co-benefits such as improved
waste utilization, or supporting the economic viability of co-located heavy industries (e.g. steel).
v.

Ethanol Costs

Wholesale ethanol (Chicago basis) has historically been less expensive than wholesale unblended
gasoline, with a growing delta between the two:
2018
2017 - 2019
2011 - 2019

Average price difference (gasoline-ethanol) = $0.236/L (31% discount to gasoline)
Average price difference (gasoline-ethanol) = $0.160/L (23% discount to gasoline)
Average price difference (gasoline-ethanol) = $0.105/L (14% discount to gasoline)

Volumetric prices (per litre) for gasoline and ethanol, based on posted market rates, are presented below.
These prices reflect the wholesale price premium/discount of ethanol, and the potential costs/savings to
Québec consumers, in each period.
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Figure 28: Comparison of Unblended Gasoline and Wholesale Ethanol Prices in Montreal 2018

Figure 29: Comparison of Unblended Gasoline and Wholesale Ethanol Prices in Montreal 2017-2019 (Oct)
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Figure 30: Comparison of Unblended Gasoline and Wholesale Ethanol Prices in Montreal 2011-2019 (Oct)

Note that ethanol provides octane content needed to bring sub-octane gasoline blendstock up to finished
gasoline octane requirements. Ethanol is widely regarded as the most cost-effective octane source; this is
supported by the fact that, for years, refiners have blended ethanol considerably above mandated levels
in Québec. Ethanol’s octane value in 2016 in Québec is calculated to have saved Québec motorists $303
million13; this value is not included in the price data cited above.
Looking forward, ethanol costs can be expected to stay in the current price band, based on USDA 2019
long term projections.14 Corn yields are expected to rise from current 180 bu/ac to 188 bu/ac by
2025/2026, contributing to this stability and to continued modest carbon intensity improvements.
vi.

Impact on Ethanol Retail Fuel Distribution

With increased ethanol blending, one consideration in assessing the feasibility of the 2021 to 2025 blend
requirements is the capacity of retail infrastructure to sell higher blends. The following questions should
be considered:
-

13
14

What sites are compatible with E15 and higher blends?
What parties will need to undertake upgrades? (obligated refiners vs independent retailers)

Navius, 2018, Biofuels in Canada https://www.naviusresearch.com/publications/2018-biofuels-in-canada/
https://www.usda.gov/oce/commodity/projections/ Table 5-8.xls
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Almost all underground storage tanks manufactured in the last 29 years are compatible with up to 100%
ethanol.15 Above-ground infrastructure varies in compatibility, with necessary upgrades ranging from a
new hose to new dispensers/meters/piping. Newer retail site equipment will be more fully compliant with
higher biofuel blends.
Of note, ABFC scenarios show that E15 blends will fulfil most of the compliance required, with modest
reliance on E25 or E85. This is significant because E15 upgrades are substantially lower cost than those for
higher blends.
Québec has approximately 2,272 traditional retail fuel sites, and another 793 sites whose primary business
is not petroleum (typically anchored by large retail/grocery chain stores (‘big box’) or a large convenience
store chain). In 2018, 22% of the retail sites were under the control of ‘integrated refiner marketers’;16
these parties will be obligated under the regulation and have a business case (i.e. compliance) to invest in
infrastructure. Small retail operators who do not produce, import, blend or wholesale fuel will not be
obligated parties. Under the majority of compliance scenarios modelled by ABFC, almost all the retail
throughput of ethanol blends above 10% could be accommodated by integrated refiner-marketers. These
companies have considerable resources to undertake any retail (and wholesale/rack) upgrades. Big box
retailers can also play a role even if they are not obligated; credits generated from voluntary blending of
E15 can be sold to obligated parties for their compliance and be a revenue stream for big box retailers.
We also note that in the US market, wholesale racks are increasingly offering E15,17 lessening the
requirement for onsite blending at retail sites.
vii.

Biodiesel Costs

Wholesale biodiesel (NYMEX ULSD basis) has been less expensive than wholesale unblended diesel, with
a delta between the two that has been slowly expanding:
2018
2017 - 2019
2011 - 2019

Average price difference (diesel-biodiesel) = $0.110/L (13% discount to diesel)
Average price difference (diesel-biodiesel) = $0.083/L (11% discount to diesel)
Average price difference (diesel-biodiesel) = $0.055/L (7% discount to diesel)

Volumetric prices (per litre) for unblended diesel and biodiesel, which are calculated based on posted
market rates for blended diesel and NYMEX ULSD, are presented in the three following charts. These
prices reflect the wholesale price premium/discount of biodiesel, and the potential costs/savings to
Québec consumers, in each period.

15

https://afdc.energy.gov/files/u/publication/e15_infrastructure.pdf
https://www.kentgroupltd.com/analytics/retail-site-census/
17
https://www.greencarcongress.com/2017/09/20170922-e15.html
16
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Figure 31: Comparison of Unblended Diesel and Wholesale Biodiesel in Montreal 2018

Figure 32: Comparison of Unblended Diesel and Wholesale Biodiesel in Montreal 2017-2019 (Oct)
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Figure 33: Comparison of Unblended Diesel and Wholesale Biodiesel Prices Montreal 2011-2019 (Oct)

viii.

Lifecycle Assessment Modeling of Eligible Renewable Fuels

Ontario, British Columbia and Alberta utilize the GHGenius lifecycle assessment (LCA) model to determine
the carbon intensity of biofuels eligible under their regulations. While Ontario uses GHGenius 4.03a; a
newer version (v5.0) is available which incorporates more current data, and its adoption by reference to
a carbon intensity threshold requirement would yield a more accurate emissions reductions picture for
Québec.
Regarding alignment between Québec’s model reference and the development of a model by ECCC for
the proposed CFS, we believe that Québec can adopt the GHGenius model for reference until 2022 (or
later), or until it is clear that the federal model is accurate, usable, and stable. At that time, Québec can
assess the best course of action at a future date.
Under our proposed approach, biofuels producers would certify CI scores meet the Québec threshold
requirement, based on an engineer’s certificate in utilizing the specified model. We do not propose any
separate administration, certification, or approval of the biofuel pathways by the province (i.e. follow
Ontario’s approach, not British Columbia’s).
ix.

Open Data & Reporting

Renewable and low carbon fuel markets require specific market information on an as ‘close-to-real-time’
basis as possible to provide clear market signals to:
-

Ensure adequate supply
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-

Provide the most cost-effective supply
Plan for near-term as well as mid- to long-term term supply
Deploy capital to improve carbon intensity of fuels

Fuel suppliers require detailed, accurate, and timely information to plan for capital investments and
design fuel supply operations. Fuel supply systems are capital intensive, long-lead time, and long-life
assets; every attempt should be made to provide clear regulatory signals over the longer-term (at least to
2030) and dynamic fuel market information.
In terms of compliance reporting, the most important information for the market includes:
-

Volumes (physical)
Fuel type
Credit trading – volume (litres) and value (CAD)
Credit positions – credits held by types of market participants

Accordingly, the following sets out the ‘best practices’ for fuel regulatory compliance reporting:
1. Require fuel suppliers to report the above information on a quarterly basis
2. Publish the reporting data (in a form that protects confidential information) as soon after the
close of the quarter as possible
3. Require audited annual reporting to reconcile quarterly reporting above, and include information
on feedstocks of eligible biofuels to assess GHG reductions from regulatory compliance
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