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Executive summary
Issues: Greenhouse gases (GHGs) are primary contributors to climate change. The largest sources of GHG emissions in
Canada are from the extraction, processing and combustion of fossil fuels. In order to meet Canada’s current GHG emission reduction target under the Paris Agreement, and achieve the goal of net-zero emissions by 2050, a number of GHG
emission reduction measures have been implemented. While these actions are bringing Canada closer to meeting its
climate goals, further action is required.
Description: The Clean Fuel Regulations (the Regulations) will require gasoline and diesel primary suppliers (i.e. producers and importers) to reduce the carbon intensity (CI) of the gasoline and diesel they produce in, and import into,
Canada from 2016 CI levels by 3.5 grams of carbon dioxide equivalent per megajoule (gCO2e/MJ) in 2023, increasing to
14 gCO2e/MJ in 2030. The Regulations will also establish a credit market whereby the annual CI reduction requirement
could be met via three main categories of credit-creating actions: (1) actions that reduce the CI of the fossil fuel throughout its lifecycle, (2) supplying low-carbon fuels, and (3) supplying fuel or energy to advanced vehicle technologies. Parties that are not fossil fuel primary suppliers would be able to participate in the credit market as voluntary credit creators by completing certain actions (e.g. low-carbon fuel producers and importers). In addition, the Regulations repeal
the Renewable Fuels Regulations (RFR) but retain the minimum volumetric requirements (at least 5% low CI fuel content in gasoline and 2% low CI fuel content in diesel fuel and light fuel oil) currently set out in the RFR.
Regulatory development: The annual CI reduction requirements have been informed by extensive consultation with
industry stakeholders and associations (including the oil and gas sector, low-carbon energy sectors, and industry sectors
that use liquid fuels), environmental non-governmental organizations (ENGOs), representatives from provincial and
territorial governments, associations representing Indigenous Peoples, administrators of similar regulations in other
jurisdictions, and academics. ENGOs and stakeholders in the low carbon energy sectors support the Regulations while
some provincial governments and some stakeholders in the oil and gas sector have raised concerns about the costs of
compliance. Since the Regulations were first introduced in a discussion paper in February 2017, the Department has
made a number of changes to the design of the Regulations in response to stakeholder feedback.
The Regulations are intended to be a flexible, performance-based policy tool that reduces the CI of liquid fossil fuels
supplied in Canada. Therefore, the Regulations incorporate, but also improve upon the federal RFR. The Regulations
will also be complementary to carbon pricing as they would provide an additional incentive to reduce GHG emissions by
reducing the CI of liquid fuels, which are primarily used in the transportation sector, a major source of GHG emissions
in Canada.
Cost-benefit statement: Between 2022 and 2040, the cumulative GHG emission reductions attributable to the Regulations are estimated to range from 151 to 267 megatonnes of carbon dioxide equivalent (Mt CO2e), with a central estimate
of approximately 204 Mt CO2e. To achieve these GHG emission reductions, the modelling conducted for this analysis
estimates that the Regulations could result in societal costs that range from $22.6 to $46.0 billion, with a central estimate
of $30.7 billion. Therefore, the GHG emission reductions would be achieved at an estimated societal cost per tonne between $111 and $186, with a central estimate of $151. To evaluate the results, a break-even analysis was conducted that

compares the societal cost per tonne of the Regulations to the Departmental value of the social cost of carbon (SCC)
published in 2016, and to more recently published estimates of the SCC value found in the academic literature. Given
that there are a range of publicly available updated estimates of the SCC that well exceed the estimated societal cost per
tonne of the Regulations, the Department concludes that it is plausible that the monetized benefits of the Regulations
will exceed its costs.
The Regulations will increase production costs for primary suppliers, which would increase prices for liquid fuel consumers (i.e. households and industry users). In addition, credit revenues would decrease the costs of production for lowcarbon energy suppliers, which would make low carbon energy sources (e.g. biofuel and electricity) relatively less expensive in comparison. These price effects would lead to decreased end-use demand for fossil fuels and increased end-use
demand for lower carbon energy sources, thereby reducing national GHG emissions. To evaluate the direct impact of the
Regulations, as well as the effect of relative price changes on Canadian economic activity and GHG emissions, a macroeconomic analysis was completed. When these effects are taken into account, it is estimated that the Regulations will result in an overall GDP decrease of up to $9.0 billion (or up to 0.3% of total GDP) while reducing up to 26.6 Mt of GHG
emissions in 2030, using an upper bound scenario where all credits are sold at the marginal cost per credit.
The Regulations will work in combination with other federal, provincial, and territorial climate change policies to create
an incentive for firms to invest in innovative technologies and fuels by setting long-term, predictable and stringent targets. The broad range of compliance strategies allowed under the Regulations will also allow fossil fuel suppliers the
flexibility to choose the lowest-cost compliance actions available. If the Regulations induce more long-term innovation
and economies of scale than projected in the estimates presented in this analysis, then the Regulations could result in
lower costs and greater benefits, particularly over a longer time frame.
One-for-one rule: The Regulations will result in annualized net administrative cost increases of about $228,000 for
fossil fuel producers and importers. Net annualized administrative costs for renewable fuel producers and importers are
estimated at $846,000. Net annualized administrative costs for all other voluntary credit creators are $459,000. Overall, the total net annualized administrative cost increases are estimated at $1.5 million for all stakeholders. The Regulations will be considered an “IN” under the Government of Canada’s one-for-one rule.
Small business lens: The small business lens does not apply to the Regulations as no participants are considered small
businesses.

Issues
Greenhouse gases (GHGs) are primary contributors to climate change. The largest sources of GHG emissions in Canada are
from the extraction, processing and combustion of fossil fuels. GHG emissions from the oil and gas and transportation sectors account for 26% and 25% of total GHG emissions in Canada, respectively.1 In order to reach Canada’s current GHG
emission reduction target to reduce emissions by 40-45% below 2005 levels by 2030 under the Paris Agreement, and
achieve the goal of net-zero emissions by 2050, a number of GHG emission reduction measures have already been implemented.2 However, further action is required to meet Canada’s GHG emission reduction targets. In particular, without
additional action, it is expected that emissions from Canada’s transportation and oil and gas sectors would continue to increase year-over-year.

Background
Global warming is projected to lead to changes in average climate conditions and extreme weather events. The impacts of
climate change are expected to worsen as the global average surface temperature becomes warmer. Climate change impacts
are of major concern for society: changes in temperature and precipitation can impact natural habitats, agriculture and
food supplies, and rising sea levels can threaten coastal communities.3
The Government of Canada has committed to taking action on climate change. At the United Nations Framework Convention on Climate Change (UNFCCC) conference in December 2015, the international community, including Canada, adopted
the Paris Agreement, an accord intended to reduce global GHG emissions to limit the rise in global average temperature to
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less than 2°C above pre-industrial levels and to aim to limit the temperature increase to 1.5°C. As part of its Intended Nationally Determined Contribution (INDC) commitment under the Paris Agreement, Canada pledged to reduce national
GHG emissions by 40-45% below 2005 levels by 2030.4
On December 9, 2016, the Prime Minister, along with most first ministers of Canada, agreed to the Pan-Canadian Framework on Clean Growth and Climate Change (PCF). The PCF was developed to establish a path forward to meet Canada’s
commitments under the Paris Agreement.5 On November 25, 2016, as part of the PCF, the Government of Canada announced its plan to develop a Clean Fuel Standard (CFS) to reduce Canada’s GHGs by 30 Mt annually by 2030 on a lifecycle
basis for fuels used in Canada.6 Since announcing the policy in late 2016, the Department of the Environment (the Department) has engaged broadly with stakeholders on the design of the CFS and a number of formal consultation documents
were released, including:


a discussion paper published in February 2017, which laid out different approaches from different jurisdictions, and
posed technical questions related to the potential applicability of various elements;



a Regulatory Design Paper published in December 2018, which outlined the main design elements and approach of the
CFS for liquids;



the Cost-Benefit Analysis (CBA) Framework published in February 2019, which outlined the methodology for the CBA;
and



a Proposed Regulatory Approach published in June 2019, which updated and expanded on the December 2018 Regulatory Design Paper;7



presentations delivered to interested parties and published in June 2020, which provided an update on the design of
the upcoming proposed Regulations; and



proposed Clean Fuel Regulations (proposed Regulations), published in the Canada Gazette, Part I, on December 19,
2020.8

Also in December 2020, A Healthy Environment and a Healthy Economy, Canada’s Strengthened Climate Plan (the
Strengthened Climate Plan)9 was published. The plan builds on the efforts that are underway through the PCF. In the context of additional measures proposed in the Strengthened Climate Plan, the scope of the Clean Fuel Regulations (the Regulations) was narrowed to cover only liquid fossil fuels, like gasoline, diesel and oil, which are mainly used in the transportation sector. This is a progression in the design of the Regulations from its initial discussion in 2016, when it was proposed
that the new measure would cover liquid, gaseous and solid fuels.
In June of 2021, an update to the Strengthened Climate Plan was published. This document provided an overview of climate actions taken in Canada, with a focus on measures since December 2020. The scope of the Regulations was further
refined at this time to eliminate the obligation on heavy fuel oil, light fuel oil and kerosene, and to allow primary suppliers
to subtract fuel sold or delivered for space heating from their pool of obligated fuel volumes.
On December 16, 2021, the Minister of the Environment and Climate Change (the Minister) received a mandate letter from
the Prime Minister to carry forward whole-of-government effort to reduce emissions, create clean jobs and address the climate-related challenges communities are already facing. This included driving Government’s Climate Plan to meet legislated 2030 climate goals, which incorporates mandating the sale of zero-emissions vehicles and setting Canada on a path to
achieve an electricity grid with net-zero emissions by 2035. It also included delivering on all policy and fiscal measures outlined in the Strengthened Climate Plan, adopting additional measures to achieve net zero emissions by 2050, and advancing the Emissions Reduction Plan (ERP) to mitigate 40 to 45 per cent of emissions by 2030 from 2005 levels.
The 2030 ERP published in 2022 describes the actions that are already driving significant reductions as well as the new
measures that will ensure that Canada continues reducing emissions sector-by-sector to reach its climate target of cutting
emissions by 40 per cent below 2005 levels by 2030 and achieving net-zero emissions by 2050. The Regulations are one of
the actions described in the ERP that will deliver significant emissions reductions from liquid fossil fuels.
Fossil fuels and fossil alternatives produce different quantities of GHG emissions when the full lifecycle of the fuel is considered, depending on the process used to produce the fuel, the actual composition of the fuel, and the way the fuel is used.
The lifecycle of fuel accounts for all emissions connected to the extraction, production, transportation and combustion of a
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given fuel. Lifecycle-based fuel standards (such as the CFS) are based on lifecycle analysis (LCA) and require lifecycle carbon intensity (CI) calculations, based on the quantity of CO2 equivalent emissions per unit of energy produced (i.e.
gCO2e/MJ) to assess the different GHG reduction values of fuels.
Generally speaking, CI standards or requirements are designed by assessing the CI values for each fuel using an LCA approach and comparing them to a required CI value that declines each year. Low carbon fuels that have CI values below the
required CI value can generate credits, while fuels with CI values above the required CI value generate deficits. Credits and
deficits are denominated in metric tonnes of lifecycle GHG emissions. Providers of fuels (the regulated parties) must
demonstrate that the total mix of fuels they supply for use in the regulated jurisdiction (national or regional) meets the CI
standards for each compliance period (usually a year). Regulated entities meet their compliance obligation by ensuring that
the number of credits they earn or otherwise acquire from another party is equal to, or greater than, the deficits they have
incurred.
British Columbia and California have implemented standards to lower the CI of fuels (called low-carbon fuel standards or
clean fuel standards). Under these standards, requirements are set to reduce the lifecycle GHG emissions intensity of the
fuels supplied in a given year by a certain percentage relative to a stipulated baseline year (e.g. 10% by 2020 from a 2010
baseline CI level).10 The sections below describe relevant fuel CI requirements that currently exist in Canada, the United
States, and the European Union (EU).

Renewable fuel requirements — Canada
The federal RFR were established in August 2010. They require fossil fuel producers and importers to have an average renewable content of at least 5% based on their volume of gasoline, and an average renewable content of at least 2% based on
their volume of diesel fuel and heating distillate oil.11 The purpose of the RFR is to reduce overall GHG emissions from gasoline and diesel fuel, which is primarily used in transportation. There are exemptions for specialty fuels (e.g. those used in
aircraft, competition vehicles, military combat equipment), for fuel used in northern regions, for export, for space heating
purposes, and for the province of Newfoundland and Labrador. Unlike the Regulations, the RFR does not require reductions in GHG emissions on a lifecycle basis, nor do they contain safeguards to ensure that biofuel production does not adversely affect biodiversity (direct land use change).
Six provinces (British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, and Quebec) already have renewable fuel requirements equal to or higher than the current federal requirements set in the RFR. Most of these provinces have established renewable fuel industries. Some jurisdictions (e.g. Alberta, Ontario) also require that the renewable fuels utilized
meet a specific GHG performance standard.

Renewable fuel requirements — United States
Established in December 2005, the United States Renewable Fuel Standard (U.S. RFS) requires increasing annual volumes
of renewable fuels to be blended into fossil fuels.12 The U.S. RFS differentiates renewable fuels based on their lifecycle
GHG emission reductions, including emissions from indirect land use change. The indirect land use change impacts of biofuels relate to the consequence of releasing more carbon emissions due to land use changes induced by the expansion of
croplands for biofuel production in response to the increased demand for biofuels. The annual volumetric requirements are
set out for four categories of renewable fuels. The categories are designed to increase the use of renewable fuels with lower
GHG lifecycle carbon intensities. Each category must meet a certain GHG reduction threshold (20% for conventional or
first-generation renewable fuels, 50% for advanced biofuels, 50% for biomass-based diesel, and 60% for cellulosic biofuel).
Fuels with a higher GHG reduction threshold (e.g. cellulosic ethanol) can also be used to help meet the volumetric requirements. In addition to the annual volumetric requirements for a lower GHG reduction threshold (e.g. conventional renewable fuels), the U.S. RFS requires the creation of credits, representing volumes of renewable fuels, and has a credit trading
system. Currently, the RFS requires conventional renewable fuel to comprise 11% of transportation fuel, 3% of advanced
biofuel, 2% of biomass-based diesel and less than 1% of cellulosic biofuel.13
Seven states also have renewable fuel requirements: Louisiana, Minnesota, Missouri, Montana, Oregon, Pennsylvania, and
Washington.
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Fuel CI requirements — British Columbia, California, Oregon and the EU
In January 2010, British Columbia’s Renewable and Low Carbon Fuel Requirements Regulation (RLCFRR) came into effect. The RLCFRR requires reductions in the lifecycle CI of transportation fuels supplied in a given year. In addition, at
least 5% of gasoline and 4% of diesel by volume must contain renewable fuel.14 Initially, fuel suppliers were required to
progressively decrease the average CI of their fuels to achieve a 9% reduction in 2020 from a 2010 CI baseline.15 In December 2018, British Columbia’s Ministry of Energy, Mines and Petroleum Resources announced in its CleanBC Plan an increase of the CI target to 20% by 2030 relative to 2010 CI levels.16 In July 2020, these amendments to the RLCFRR came into
effect.17 To date, British Columbia is the only province with a low carbon fuel standard.
The RLCFRR applies to all fuels used for transportation in British Columbia with the exception of fuel used by aircraft or
for military operations. British Columbia’s requirement does not differentiate between crude oil types. Fuel suppliers can
comply with the RLCFRR by reducing the overall CI of the fuels they supply, acquiring credits from other fuel suppliers, or
by entering into an agreement with the province. Under these agreements, fuel suppliers are able to generate credits based
on actions (projects) that reduce GHG emissions through using low-carbon fuels sooner than would have otherwise occurred without the agreed-upon action. Examples of projects supported under credit creating agreements include installing
and operating new pumps that supply finished gasoline with at least 15% ethanol or finished diesel with at least 10% biodiesel or 50% hydrogenation-derived renewable diesel.
Adopted in April 2010, California’s Low Carbon Fuel Standard initially required fuel suppliers to reduce the CI of transportation fuels by 10% by 2020, from a 2010 baseline.18 California’s Low Carbon Fuel Standard was readopted in November 2015 to correct for legal deficiencies found in the initial fuel standard while also increasing the stringency of the CI reduction requirement to help meet its original target.19 In July 2020, the California Air Resource Board approved amendments to the Low Carbon Fuel Standard, which require fuel suppliers to reduce the CI of transportation fuels they supply
by at least 20% by 2030, from a 2010 baseline. It also added new crediting opportunities to promote zero emission vehicle
adoption, alternative jet fuel, carbon capture and sequestration, and advanced technologies to achieve deep decarbonization in the transportation sector.
Oregon’s Clean Fuels Program took effect in 2016 and requires a reduction in the annual average CI of Oregon’s transportation fuels (gasoline and diesel) by 10% from the 2015 level by 2025.20 It prescribes declining maximum CI limits, for each
year.
The EU also has a similar policy in place. Established in April 2009, the Fuel Quality Directive requires fuel suppliers to
reduce lifecycle GHG emissions from fuels by 10% from 2010 levels by 2020.21 The Fuel Quality Directive works in tandem
with the EU Renewable Energy Directive, which stipulates that the share of biofuels in the transportation sector should be
10% (by energy content) for each member country by 2020.22

Objective
The Regulations are intended to reduce GHG emissions by reducing the lifecycle CI of liquid fossil fuels used in Canada, and
thereby the Governor in Council is satisfied that they meet the regulatory requirements as set out in sub-section 140(2) of
the Canadian Environmental Protection Act, 1999 (CEPA). To achieve this, the Regulations incentivize low carbon fuel uptake, fuel switching in transportation, and process improvements in the oil sector. The Regulations aim to reduce the CI of
gasoline and diesel by 14 grams of carbon dioxide equivalent per megajoule (gCO2e/MJ) by 2030, which represents a decrease of approximately 15% in CI below 2016 levels. The Regulations work in conjunction with other federal, provincial and
territorial policies to help meet Canada’s current 2030 GHG emission reduction target under the Paris Agreement, and put
Canada on a path towards the goal of net-zero emissions by 2050. In doing so, the Regulations encourage innovation and
growth by increasing incentives for the development and adoption of clean fuels and energy efficient technologies and processes.
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Description
Subsection 139(1) of CEPA states that no person shall produce, import or sell a fuel that does not meet the prescribed requirements. The Regulations, which have been made under subsection 140(1) and, for the compliance credits regime, under section 326 of CEPA, will implement this prohibition.
Carbon intensity requirements
The Regulations require producers and importers of gasoline or diesel, called primary suppliers, to reduce the lifecycle CI
of the gasoline or diesel they produce or import in Canada for use in Canada. Most primary suppliers are corporations that
own refineries and upgraders. The Regulations establish annual lifecycle CI limits for gasoline and diesel, expressed in
gCO2e/MJ. This obligation is placed on primary suppliers who domestically produce or import at least 400 cubic metres
(m3) of gasoline or diesel for use in Canada. Non-fossil fuels do not have a CI reduction requirement.
The annual lifecycle CI reduction requirements for gasoline and diesel will come into force on July 1, 2023, starting at a 3.5
gCO2e/MJ reduction in CI for the remainder of 2023 and increasing to a 14 gCO2e/MJ reduction by 2030 at a rate of 1.5
gCO2e/MJ per calendar year. Reduction requirements for the years after 2030 will be held constant at 14 gCO2e/MJ, subject
to a review of the regulations and future amendments. The annual CI reduction requirements that primary suppliers must
meet for the gasoline and diesel fuels they supply to Canada is the difference between the baseline CI value and the CI limit
for gasoline and diesel. Both gasoline and diesel have the same annual CI reduction requirement. The Regulations do not
differentiate fossil fuels based on crude oil type, or whether the crude oil is produced domestically or imported into Canada.
A primary supplier’s annual reduction requirement is expressed in tonnes of carbon dioxide equivalent (tCO2e) and calculated on a company-wide basis, summing up the reduction requirements for gasoline and diesel for each of a company’s
production facilities and for their total imports, based on the energy content of each fossil fuel (gasoline and diesel). The
Regulations also incorporate the minimum volumetric requirements that are currently set out in the federal RFR, requiring
a minimum 5% low-carbon-intensity fuel content in gasoline and 2% low-carbon-intensity fuel content in diesel fuel.
The Regulations set out the baseline CI values for gasoline and diesel produced in and imported for use in Canada. These
values are Canadian average lifecycle CI values, calculated from the Department’s Fuel Lifecycle Assessment Model. This
means that each type of fossil fuel (gasoline and diesel) is assigned the same national average value. GHG emissions from
all stages in a fuel’s lifecycle are included in the determination of the baseline CI values.
Exemptions and Exclusions
The Regulations include a limited number of exemptions and exclusions from the annual reduction requirements for gasoline and diesel. The Regulations do not apply to aviation gasoline, fossil fuel exported from Canada, fossil fuel used in scientific research, and fossil fuel sold or delivered for use in competition vehicles. In addition, certain volumes can be excluded from the primary supplier’s pool of obligated fuel volumes if appropriate records are established. These include gasoline or diesel sold or delivered for a use other than combustion, produced in a facility for use in that facility (other than in
mobile equipment), sold or delivered for use in a marine vessel with a non-Canadian port destination, sold or delivered for
the purpose of space heating and sold or delivered for non-industrial use or power generation in remote communities. Remote community is defined as a geographic area that is not serviced by an electrical distribution network that is under the
jurisdiction of the North American Electric Reliability Corporation or by a natural gas distribution system.
Establishment of a credit market
The Regulations establish a credit market, where each credit represents a lifecycle emission reduction of one tonne of CO2e.
For each compliance period (typically a calendar year), a primary supplier would demonstrate compliance with their reduction requirement by creating credits or acquiring credits from other creators, and then using the required number of credits for compliance. Once a credit is used for compliance, it is cancelled and can no longer be used.
Volumetric requirements
To meet the minimum volumetric requirements incorporated from the federal RFR, each primary supplier is required to
demonstrate for each compliance period that, of the total number of compliance credits it retires for compliance, a minimum (equivalent to 5% of its gasoline pool and 2% of its diesel and light fuel oil pool) is from low-CI fuels such as ethanol
or biodiesel. These compliance credits are part of the total credits used to meet reduction requirements, but the same compliance credit cannot be used to meet the 2% and 5% requirements respectively. Primary suppliers who have surplus compliance units under the RFR are able to convert these units into credits under the Regulations after the end of the final

compliance period of the RFR.
Voluntary credit creators
Parties that are not primary suppliers are able to participate in the credit market as voluntary credit creators. In addition to
the primary suppliers that are subject to the CI reduction requirements in the Regulations, other possible credit creators
include low carbon fuel producers and importers (e.g. ethanol producer), electric vehicle charging site hosts or network
operators, fuelling station owners or operators, as well as parties upstream or downstream of a refinery (e.g. an oil sands
operator).
Credit creation categories
Credits may be created by primary suppliers or other voluntary credit creators who take one of the following actions:


Compliance Category 1: actions throughout the lifecycle of a liquid fossil fuel that reduce its CI (such as carbon capture
and storage) through GHG emission reduction projects;



Compliance Category 2: supplying low CI fuels (such as ethanol); or



Compliance Category 3: supplying fuel or energy to advanced vehicle technologies (when an end user of fuel changes or
retrofits their combustion devices to be powered by another fuel or energy source, such as electricity in transportation).

Compliance Category 1
This category recognizes actions that reduce a liquid fossil fuel’s CI through GHG emission reduction projects to create
credits. Credits can be created by the project proponent as of the date the Minister recognizes the project. Projects can include an aggregation of reductions from multiple sources or facilities, and no minimum emissions reduction threshold is
set. The number of credits created are determined by a quantification method, which specifies the eligibility criteria for the
project as well as the approach for quantification. Quantification methods would be maintained outside of the Regulations
and developed by a team of technical experts, including departmental representatives, and reviewed by a broader consultative committee that includes stakeholders in industry, academia, and other technical experts.
The Department is providing quantification methods for various project types, starting with the following list:


CO2 capture and permanent storage;



low-CI electricity integration;



enhanced oil recovery with CO2 capture and permanent storage;



co-processing in refineries; and



low-CI hydrogen integration.

This work would take into consideration existing emission reduction accounting methodologies or offset protocols in other
jurisdictions. The Department has developed a generic quantification method for projects for which there is no applicable
quantification method. Projects such as energy efficiency, combined heat and power, electrification and methane reductions could be recognized under the generic quantification method provided they meet the eligibility criteria.
To be able to create credits under the Regulations, a project must generate emission reductions that are real and incremental (i.e. additional) to a defined base case. Projects create credits for the portion of the fossil fuel and crude oil that is used
in Canada (i.e. exported portion of products are not eligible for credit creation). The base case is defined in the quantification method for each project type. The generic quantification method predefines the base case for some foreseen project
types or provides guidance on how to determine the baseline for other project types. In the event that a specific quantification method for a project type is developed during the credit creation period of a project recognized under the generic
quantification method that covers the project’s actions, an application may be made to have the project recognized under
the specific quantification method.
For all quantification methods other than the generic method, additionality would be assessed during the development of
the quantification method at the project type level and would take into account many factors, including whether an action
is required by another Canadian law or regulation, technological and financial barriers, and the market penetration rate of
the technology or practice. Quantification methods would be periodically reviewed for additionality and maintained, modified or withdrawn as activities evolve. For the generic quantification method, separate and more streamlined additionality
criteria is assessed at the project level.

Facilities in jurisdictions outside of Canada have a mechanism to have their projects recognized. Jurisdictions outside Canada that wish to have projects recognized under the Regulations will be able to enter into an agreement with the Department to ensure their projects are comparable to Canadian projects in effectiveness and meet the Regulations’ objectives.
The quantification methods apply to projects conducted in Canada, but can be adapted for other jurisdictions as part of this
mechanism. Credits from emissions reductions projects outside Canada must be prorated based on the portion of liquid
fossil fuel or crude oil supplied to Canada.
All eligible projects must reduce the CI of a liquid fossil fuel along its lifecycle, achieve incremental GHG emission reductions, and must have begun to reduce, sequester, or use CO2e emissions on or after July 1, 2017. Project proponents first
apply to the Department to have a project recognized prior to credit creation. Each year, information (as specified in the
appropriate quantification method) will be required to be reported to the Department, accompanied by a third-party verification report and a verification opinion. Credits are created annually for 10 years for emission reduction projects, except
for carbon capture and storage projects, where credits are created annually for 20 years and co-processing in refineries, for
which there is no end to the crediting period similar to other low-CI fuels. In addition, projects with a finite crediting period may be renewed a single time for an additional 5 years after the initial crediting period, provided an applicable quantification method still exists at the time of renewal.
Compliance Category 2
This category encompasses credits that are created under the Regulations for low CI fuels produced or imported in Canada.
Low CI fuels are fuels, other than the fossil fuels, that have a CI equal to or less than 90% of the credit reference CI value for
the fuel. Most low CI fuels available on the market are forms of biofuels, such as ethanol. Other low CI fuels include synthetic fuels, such as those made from the CO2 captured from the atmosphere as a result of direct air capture or syngas generated from any biomass resource that could also be employed to make new low CI fuel products under a circular economy
approach.
All low CI fuels supplied to the Canadian market, including fuels used to comply with existing federal and provincial renewable fuel regulatory requirements and British Columbia’s RLCFRR, are able to create credits under the Regulations.
Credits may be created by the producers and importers of liquid and gaseous low CI fuels as of the date of registration of
the Regulations. Credits for low CI fuels are created based on the amount of low-carbon fuel supplied to the Canadian market annually (in MJ) and the difference between the lifecycle CI of the low CI fuel and the credit reference CI value for the
fuel. In order to create credits, a low CI fuel producer or foreign supplier is required, in most cases, to obtain an approved
CI value for each low CI fuel that they produce or import. The Regulations require the use of either the Fuel Lifecycle Assessment (LCA) Model to calculate facility-specific CI values using facility-specific data, or the use of default values available in the Regulations.
A Fuel LCA Model is provided by the Department to support the implementation of the Regulations. Fuel producers and
foreign suppliers are able to use the model to determine CI values once they have 24 months of operating data. They may
use a provisional CI value using the model with only 3 months of data, until 24 months of data is available. Facilities with
less than 3 months of operating data for a low CI fuel need to use prescribed default values. In most cases, fuel producers
are required to submit an application to the Minister for approval of each fuel’s CI, as well as to submit an annual CI Pathway Report. Starting in 2025, credits will be adjusted annually based on the CI Pathway Report. If the CI in the annual CI
Pathway Report is higher than the approved CI by an amount exceeding the materiality threshold for CI, the equivalent
number of credits created in excess will be removed from the account of the credit creator and the CI is no longer valid.
Conversely, if the CI determined in the CI Pathway Report is lower than the approved CI, additional credits may be created.
As noted above, the Regulations allow the creation of credits from the production of low CI fuels produced from biomassbased feedstocks. To prevent adverse impacts on land use and biodiversity stemming from the increased harvest and cultivation of these feedstocks, the Regulations establish land-use and biodiversity (LUB) criteria. Only low CI fuels made from
biomass feedstock (biofuels) that adhere to the LUB criteria are eligible for compliance credit creation. These criteria apply
to feedstock regardless of geographic origin. The criteria do not apply to feedstock that is not biomass (e.g. fuel made from
direct air capture) or a biomass feedstock that has a lower risk on land use and biodiversity (e.g. municipal solid waste).
The LUB criteria are separated into requirements specifically for forest feedstock, those specific for agricultural feedstock,
and those that apply to all feedstock. These criteria also impose requirements for supply chain declarations (used to trace
eligible material from the feedstock harvester to the low CI fuel producer) and material balancing (used to permit physical
mixing of eligible and non-eligible feedstock). The onus for demonstrating criteria adherence rests with the low CI fuel producers, but compliance with the criteria need to be demonstrated at the feedstock producer level or through an approved
certification scheme.
Compliance Category 3

This compliance category covers fuel or energy to advanced vehicle technologies which enables credit creation for changing
or retrofitting a fossil fuel combustion device to be powered by another fuel or energy source, such as electric vehicles
(EVs). This does not directly reduce the CI of fossil fuels but reduces GHG emissions by displacing gasoline or diesel used
in transportation by fuels or energy sources with lower CIs. Credits may be created as of the date of registration of the Regulations by the owners or operators of fuelling stations that supply fuels for transportation uses (natural gas, renewable
natural gas [RNG], propane, renewable propane), by the producers and importers of low CI fuels (RNG and renewable propane) used for transportation purposes, by the owners or operators of fuelling stations for dispensing hydrogen to hydrogen fuel cell vehicles or other vehicles, by charging network operators for residential and public charging of EVs, and by
charging site hosts for private or commercial charging of EVs. Credits for residential charging of EVs will be phased out by
the end of 2035 for charging stations installed by the end of 2030. Any residential charging station installed after the end of
2030 will not be eligible for credits. The Regulations require charging network operators to reinvest 100% of the proceeds
from the sale of credits created by residential and public EV charging. The revenue must be reinvested into two available
categories of actions: either reducing the cost of EV ownership through financial incentives to purchase or operate an EV,
or expanding charging infrastructure in residential or public locations, including EV charging stations and electricity distribution infrastructure that supports EV charging.
Satisfying annual reduction requirements
In order to meet their obligation, primary suppliers are required to use credits to satisfy their annual reduction requirement. There is no limit to the number of liquid compliance credits that may be used by a primary supplier for the purposes
of compliance. However, a primary supplier may use gaseous compliance credits in order to satisfy up to 10% of its total
reduction requirement annually. These credits can be created in respect of the production or import of low CI gaseous fuels
or GHG emission reduction projects that involves the production or import of co-processed low-CI gaseous fuels. Additionally, a primary supplier may use credits created under the generic quantification method in order to satisfy up to 10% of its
total reduction requirement annually.
Compliance flexibilities exist to help mitigate compliance cost and ensure credit supply. A primary supplier may use the
compliance fund mechanism by contributing to an eligible “registered” funding program in order to satisfy up to 10% of its
annual reduction requirement. The credit price under this mechanism is set in the Regulations at $350 in 2022 (consumer
price index [CPI] adjusted) per compliance credit. The credits created by these investments cannot be traded and will expire if not used for that compliance period. Primary suppliers may create credits by contributing to a registered funding
program between January 1 and July 31. Additionally, primary suppliers may contribute between October 15 and November 30 following the end of a compliance period if required.
Funds or programs within a fund that reduce CO2e emissions may be eligible to become a registered fund. The fund or program must operate in Canada, provide funding for projects or activities that support the deployment or commercialization
of technologies or processes that reduce CO2e emissions, and provide publicly available annual audited reports. Any contributions to the fund must be used for projects or activities that reduce emissions within a five-year period from the time the
contribution is made.
For primary suppliers unable to satisfy their reduction requirement by July 31 following the end of a given compliance period, a market-clearing mechanism that facilitates credit acquisition by primary suppliers is also available. The Regulations
set a maximum price for credits acquired, purchased or transferred in the credit clearance mechanism (CCM) at $300 in
2022 (CPI adjusted) per compliance credit. If there are not sufficient credits available in the CCM for all primary suppliers
to satisfy their outstanding reduction requirement, each primary supplier is eligible to acquire a prorated amount of the
available credits. If the CCM is depleted of all pledged credits, primary suppliers with a shortfall must contribute to a registered funding program, up to the maximum of 10% of their CI reduction requirement.
After satisfying those obligations, a primary supplier can carry forward up to 10% of its reduction requirement into a future
compliance period, with a maximum deferral of five years. An interest of 5% is applied annually to any deferred amount.
Reporting requirements
The Regulations require the reporting of all credit trades, and all parties are required to register and keep records. Annual
compliance reporting to the Minister is required for all primary suppliers and credit creators. The Regulations include verification requirements. Most significantly, regulated parties are required to obtain from an independent, accredited thirdparty verification body a report stating whether the information submitted is complete, compliant with the requirements,
and credits and obligations are accurate and without material error. The Regulations require most submitted applications
and reports to be verified by a third party, with accompanying verification reports.
Coming into force

The Regulations come into force on the date the Regulations are registered. As of this date, credit creators will be able to
register and start creating credits. The annual reduction requirements come into force on July 1, 2023. The final compliance period for the federal RFR is 2022, with the final reporting and true-up period for the RFR occurring in 2023. The RFR
will then be repealed on September 30, 2024.
A review of the Regulations will be undertaken. This review will conclude five years after the Regulations come into force,
and will include a review of provisions on CI limits and credit creation opportunities.

Regulatory development
Since 2017, the Department has conducted hundreds of hours of group meetings, technical webinars and bilateral meetings
on development of the Regulations. Stakeholders in these sessions included industry (fossil fuel producers and suppliers,
low carbon fuel producers and suppliers, emission-intensive and trade-exposed (EITE) sectors), and representatives from
various other industry groups, provinces and territories, Indigenous Peoples, environmental non-governmental organizations (ENGOs), administrators of similar programs in other jurisdictions and academics.

Pre-CG1 Consultation process
The Department chaired several committees, which provided a forum for active engagement with stakeholders. These committees included a Multi-Stakeholder Consultative Committee (MSCC), a Technical Working Group (TWG), and a task
group specifically examining impacts to EITE sectors. Provinces and territories have also been heavily engaged in the consultations on the proposed Regulations and were participants on various committees, including a Federal-Provincial-Territorial Working Group. Engagement via these committees helped inform the more detailed aspects of the design of the proposed Regulations.
Various consultation documents were published between 2017 and 2020 to gain initial views from stakeholders on key regulatory design elements and to receive feedback on the full set of requirements and credit creation opportunities:






February 2017: Discussion Paper on the Clean Fuel Standard
December 2017: Regulatory Framework
December 2018: Regulatory Design Paper
February 2019: Cost Benefit Analysis Framework for the Clean Fuel Standard
June 2019: Proposed Regulatory Approach

Hundreds of comments were received and analyzed to inform the development of the proposed Regulations. All publications mentioned above are accessible at the Government of Canada’s Clean Fuel Standard webpage.
In June 2020, the Minister announced to the TWG that the stringency of the proposed Regulations would be increased in
order to ensure that the Regulations remain on track to deliver significant GHG emission reductions by 2030. Other updates included more details on quantification methods, land-use and biodiversity (LUB) criteria, the compliance fund
mechanism and the CCM, and a review process of the Regulations. The Department also updated the fossil fuel baseline
values based on LCA experts and TWG comments. Details of the feedback received through these consultations along with
responses from the Department can be found in the Regulatory Impact Analysis Statement published in the Canada Gazette, Part I on December 19, 2020.

Post CG1 Consultations
Analysis and responses to stakeholder feedback received on the proposed Regulations published in the
Canada Gazette, Part I
Overview
The proposed Regulations, published in the Canada Gazette, Part I on December 19, 2020, initiated a 75-day comment
period that ended in March 2021. The proposed Regulations were also posted on the Department’s CEPA Environmental
Registry website to highlight the consultation period to interested parties, which were invited to submit written comments.
The Department emailed all stakeholders that had been involved in previous consultations on the Regulations. Global Affairs
Canada sent a notification to the World Trade Organization to inform other countries of the publication of the proposed
Regulations and the comment period.
Informational presentations for different aspects of the proposed Regulations were shared with stakeholders. This was followed by four question and answer sessions for the Technical Working Group, and one question and answer session for the

MSCC. These sessions were held in January 2021, before the end of the 75-day comment period.
The Department received extensive comments from over 180 stakeholders, representing over one thousand pages of submissions. The comments were received from a broad range of domestic and international stakeholders from the oil and gas
sector, low-carbon fuel sector, renewable fuel feedstock providers, zero emissions vehicle manufacturing and fueling sectors,
other industrial sectors such as EITEs and aviation and railway transportation sectors, environmental non-governmental
organizations, academics, think tanks, and an Indigenous organization. Overall, stakeholders were supportive of the proposed Regulations and its environmental objectives.
Primary suppliers were generally supportive of the proposed Regulations, but were concerned about the coming into force
date, the availability of tools required to implement the Regulations (e.g., quantification methods, Fuel LCA Model) prior to
the publication of the final Regulations, as well as the stringency of reduction requirements and the risk of credit shortage.
Provinces largely echoed comments from primary suppliers. Provinces also commented extensively on the LUB criteria and
expressed a desire for the Department to provide provinces with certainty that existing provincial legislation would be recognized under the Regulations as sufficient for meeting the LUB criteria. Low-carbon fuel producers, while supportive of the
proposed Regulations, expressed concerns that the signal for renewable fuel production will be too small and recommended
that limits should be imposed to ensure a stronger signal (e.g., limits on credit flexibilities, backstop provisions to ensure
minimum credits are created from Compliance Category 2, supplying low-carbon fuels, and Compliance Category 3, supplying fuel or energy to advanced vehicle technologies). Along with renewable fuel feedstock providers, they also recommended legislative recognition under the LUB criteria for provinces and the U.S. be provided prior to the publication of the
final Regulations.
Reduction Requirements, Scope and Timelines
Scope
A vast majority of stakeholders were supportive of the decision to reduce the scope of the requirements to liquid fuels only,
which was announced with the publication of the proposed Regulations. However, a small number of provinces and stakeholders in the low carbon-intensity fuel and feedstock industry noted that the absence of CI reduction requirements for
gaseous and solid fossil fuels would result in the loss of an economic opportunity.
A number of stakeholders asked for a further reduction in the scope of the Regulations. In particular, several stakeholders,
including primary suppliers, some provinces and non-governmental organisations, suggested that changes be made to address the disproportionate impact on consumers relying on home heating oil. Some stakeholders suggested that the scope
of the Regulations be reduced to transportation fuels only, while others proposed to exempt the liquid fossil fuels used by
EITE industrial sectors. The Indigenous organization that submitted comments supported reinstating the gaseous and solid
fossil fuel requirements.
To address these concerns and in the context of the continued increase to the carbon price, the scope of the Regulations has
been narrowed to gasoline and diesel, liquid fossil fuels used predominately in transportation. The reduction requirements
for heavy oil, light oil and kerosene were removed. An exclusion was added for fuel used in space heating. Other parts of the
Regulation were also adjusted to ensure consistency with the reduced scope, such as removing crediting opportunities for
emission-reduction projects conducted along the lifecycle of gaseous and solid fossil fuels.
The Regulations provide an exclusion for liquid fossil fuels used for power generation in remote locations. This change is in
recognition of the challenges with supplying low carbon-intensity fuels in remote locations, in line with the exclusion for
fuels used in remote communities and with the narrowing of the scope to liquid fossil fuels used mainly in transportation.
Coming into force
A number of primary suppliers and provinces expressed concerns with the proposed coming into force date. One of the key
concerns was that key tools needed to implement the Regulations (e.g. the Fuel LCA model, the quantification methods)
would not be made available by the Department sufficiently in advance of the coming into force. As such, regulated parties
and voluntary credit creators would not have enough time to undertake compliance and credit project planning prior to the
coming into force of the Regulations.
To address some of these concerns, the CI reduction requirements in the final Regulations will come into force on July 1,
2023, instead of December 1, 2022. Credit creation would begin as of the date the Regulations are registered. This was done
in order to allow credit creators approximately one year for early credit creation prior to the coming into force of the annual

reduction requirements.
Annual carbon intensity reduction requirements
A number of primary suppliers have expressed concerns regarding the overall stringency of the proposed Regulations and
on the trajectory of the annual CI reduction requirements. On the other hand, some non-government organizations, low CI
fuel producers and EV charging stakeholders recommended more stringent reduction requirements, especially in the early
years.
In March 2022, the Department proposed increasing the CI reduction target from 12 to 14 gCO2e/MJ in 2030, which represents a decrease of approximately 15% in CI below 2016 levels. The initial CI reduction requirement was changed from 2.4
gCO2e/MJ in 2022, increasing annually by 1.2 gCO2e/MJ, to 3.5 gCO2e/MJ in 2023, increasing annually by 1.5 gCO2e/MJ.
These changes ensure that the final Regulations send a strong signal to the market for new, clean investments. Since the
publication of the proposed Regulations, the number and impact of complementary measures the Government has announced or implemented has increased significantly. In this context, the increased target and trajectory of the final Regulations is needed to continue delivering significant incremental reductions that would help Canada meet its 2030 emissions
reductions target of 40 to 45 percent reduction below 2005 levels and net-zero emissions by 2050. This proposal was communicated to stakeholders via an information session open to the MSCC as well as other interested parties. Generally, stakeholders understood the rationale for increasing the stringency and were supportive of moving forward with finalizing the
Regulations.
Compliance Category 1
Crediting period
Some primary suppliers and provinces expressed concerns about the requirements related to the crediting period for emission-reduction projects under Compliance Category 1. For example, some stakeholders opposed the rule that a project
would cease to receive credits if the activity it undertakes becomes required under federal or provincial legislation. These
stakeholders recommended that the crediting period, once established, should not be modified even if the action becomes
required by legislation.
Other stakeholders recommended that the Department remove the crediting period limit – which was set at 20 years for
carbon capture and storage projects and at 10 years for other project types, with a potential 5-year renewal – meaning that
projects would continue to create credits as long as they are operational.
The Department did not modify the crediting period requirements in the final Regulations. The Department considers that
these requirements are necessary to ensure project types remain additional. Furthermore, the Department had already
extended the crediting period for the proposed Regulations compared to previous drafts to provide improved investment
certainty for investors.
Additionality criteria
For all quantification methods other than the generic method, additionality would be assessed during the development of
the quantification method at the project type level and would take into account many factors, including: whether an action
is required by another Canadian law or regulation; technological and financial barriers; and, the market penetration rate of
the technology or practice. Quantification methods would be periodically reviewed for additionality and maintained, modified or withdrawn as activities evolve. The additionality assessment is described in the Quantification Method Development
Guidance Document. This document was published along with the proposed Regulations and was part of the consultations.
Several stakeholders commented on the additionality criteria used in this assessment. Some stakeholders, including some
primary suppliers and some provinces, asked that the Department make the criteria less stringent, for example by increasing
the penetration rate used to determine whether a project type is additional or by removing the additionality criteria altogether. Other stakeholders, such as environmental non-governmental organizations, recommended making the additionality criteria more stringent by, for example, using a financial test to determine additionality even when the penetration rate
is lower than 5% or 5 facilities.
The Department did not change the criteria used in the additionality assessment for the development and review of specific
quantification methods. These criteria are needed to ensure the Regulations result in real emissions reductions. Earlier
changes to the criteria already made the additionality test less burdensome for sectors with few entities. For example, adding the possibility of demonstrating additionality by using a penetration rate of no more than five facilities having adopted a

technology in a given sector provides more flexibility in the assessment of additionality.
Trade
Several stakeholders commented on the treatment of imported and exported fossil fuels under the proposed Regulations.
Regarding imported fossil fuels, a number of stakeholders in the oil and gas sector commented on the requirement that
emission-reduction projects be conducted in Canada in order to be eligible for credit creation under the Regulations. These
stakeholders asked that emission-reduction projects conducted partially and/or completely outside Canada also be recognized for credit creation.
The final Regulations enable credit creation for emission-reduction projects at foreign facilities that produce liquid fossil
fuels or crude oil, for the portion of fuel or crude oil supplied to Canada. An agreement will have to be in place between the
Department and the foreign jurisdiction where the project is conducted to ensure projects from that jurisdiction are comparable to Canadian projects in effectiveness and meet the objectives of the Regulations. This will ensure credit creation opportunities align with the objective of the Regulations, which is to reduce emissions for fuels used in Canada.
A number of stakeholders from the low-CI fuel sector, EV charging industry, and ENGOs expressed that emission reduction
projects should not create credits for the portion of fossil fuels or crude oil that is exported. Regulated parties expressed
concern about a related issue, specifically, a large supply of credits from carbon capture and storage projects in the oil and
gas sector suppressing credit price.
For the final Regulations, the ability for emission reduction projects to create credits for the portion of fossil fuels or crude
oil that is exported has been removed from the Regulations. This reinforces the policy objective to reduce emissions from
fuels used in Canada, while also bringing treatment of exported fossil fuels in line with the treatment of exported low-CI
fuels, which are not credited under the Regulations. Low carbon fuel standards in other jurisdictions also do not credit actions associated with exported fossil fuels or crude oil.
Generic quantification method
Many stakeholders commented on the requirements related to the generic quantification method. Several stakeholders,
including stakeholders from the oil and gas sector, other industrial sectors and provinces, wanted more flexibility. In particular, they asked for the removal of the 10% limit on credits from the generic quantification method that can be used annually to meet reduction requirements. Some stakeholders, such as renewable fuels industry members and non-governmental organisations, requested more stringency, for example by decreasing the 10% limit or by increasing additionality
requirements. Other stakeholders suggested improving clarity on the use of the generic quantification method.
Several sections have been added to the Regulations to clarify the rules applying to the use of the generic quantification
method as well as the process and conditions to transition from the generic quantification method to a specific quantification
method.
However, the Department did not change the 10% limit. Placing a credit limit of 10% while applying separate and more
streamlined additionality criteria at the project level for the generic quantification method provides compliance flexibility
while mitigating risks associated with the streamlined additionality assessment. In addition, requests can be made to the
Department for the development of a new specific quantification method for a project type that is considered additional.
When a new specific quantification method is adopted, projects covered under the generic quantification method can transition to the new specific quantification method and the credits created in accordance with this new specific quantification
method would not be subject to the 10% limit.
Hydrogen
Several primary suppliers and a province have advocated for consistent treatment of hydrogen regardless of where it is produced (i.e., standalone hydrogen production facility versus a refinery). They have also recommended that opportunities for
hydrogen as a fuel and feedstock be expanded and prioritized under the Regulations, including by prioritizing the development of a hydrogen quantification method.
For standalone hydrogen plants supplying low-CI fuel or hydrogen used as an energy source in fuel cell vehicles, the Department simplified the approach by including both combustion emissions and process emissions that are captured for CCS or
EOR in the determination of the CI of hydrogen using the Fuel LCA Model. In the proposed Regulations, captured combustion emissions were credited under the quantification method for CO2 capture and permanent storage. In addition, the Department is also working on developing a hydrogen-specific quantification method with expert reviewers to allow additional

credit creation opportunities for hydrogen. The final quantification method is anticipated in Summer 2022.
Compliance Category 2
Carbon capture and storage at low-CI fuel production facilities
Similar to comments provided regarding emission-reduction projects in the oil and gas sector, many stakeholders in the lowCI fuel and the oil and gas sectors asked for the recognition of carbon capture and storage projects undertaken at low-CI fuel
production facilities outside Canada for credit creation under the Regulations. Several of these stakeholders also recommended that credit creation for this project type be calculated with the Fuel LCA Model instead of a quantification method.
In response to these comments, the Regulations will recognize carbon capture and storage projects at low-CI fuel production
facilities outside Canada. Reductions from these projects will be incorporated in the CI of the low carbon-intensity fuel and
will be calculated via the Fuel LCA Model. The reductions associated with CCS and EOR will be included in the Fuel LCA
Model in 2024 when a new version of the Fuel LCA Model will be published for the Regulations. At that time, low-CI fuel
producers would be able to request a credit adjustment for any amount of fuel supplied in Canada since the registration of
the Regulations or the start of the CCS or EOR projects, if the projects start after the registration of the regulations. In order
to be incorporated in the CI, the CCS and EOR project would have to be conducted in a jurisdiction that has relevant regulations in place to ensure permanent storage.
Land Use and Biodiversity Criteria
Legislative recognition
Several stakeholders in Canada and in the U.S., including provinces, renewable fuel producers and feedstock producers,
argued that crops grown in Canada and the U.S. already meet strict environmental standards and thus they should automatically be granted aggregate compliance with the LUB criteria. Alternatively, if the Department was not able to provide this
automatic aggregate compliance, these stakeholders argued that the Department should develop a framework to recognize
if provinces and the U.S. meet LUB criteria. They also asked that the Department indicate whether provincial and U.S.
legislation would be recognized as meeting the criteria in advance of the publication of the final Regulations.
The Department undertook a high-level review of provincial and territorial legislations and met with provinces and territories to discuss its findings and seek feedback.
The Regulations enable governments to apply to the Minister to be recognized as meeting one or all criteria by referencing
existing national and/or sub-national (e.g., provinces, territories, states) legislations, regulations, or legal obligations as defined by binding agreements. National or sub-national jurisdictions would have to apply to the Minister to be recognized as
meeting one or all criteria by citing an existing equivalent national or sub-national legislation, or other government imposed
legal requirement.
Certification schemes
Several comments were received from provinces, low-CI fuel producers and feedstock providers regarding certification
schemes for LUB criteria. For example, some stakeholders asked that the Department accept existing certification schemes,
regardless of whether they align with LUB criteria. Other stakeholders recommended that the Department streamline the
regulatory burden when establishing certification schemes that meet LUB criteria. It was also suggested that the potential
for site visits for the purposes of verification be removed when establishing certification schemes that meet LUB criteria.
Where certification schemes meet accreditation standards outlined in the Regulations, certification bodies will be able to
apply to the Minister to have the certification scheme recognized as meeting one or more LUB criteria.
Additional feedstock exemption
A number of provinces commented on additional types of feedstock that could be exempted from the LUB criteria. These
feedstock types include feedstocks from damaged crops and primary residues (e.g., the corn stalk in the case of corn).
After considering these comments, the Department determined that agricultural and forest residues, damaged crops, and
forest biomass from fire prevention and protection activities were of low concern regarding impacts on land use. As such

these feedstock types have been moved to a category of feedstocks subject to reduced LUB provisions.
Compliance Category 3
Change default credit creator for electric vehicle charging
The proposed Regulations identified charging network operators as the default credit creators for residential and public
electric vehicle charging, and charging site hosts for electric vehicle charging that is neither residential nor public. Stakeholders from various sectors (e.g., auto manufacturers, charging network operators, utility companies) commented that the
Department should change the default credit creator for residential and public electric vehicle charging to automakers, utilities, or charging site hosts, while others were in favour of maintaining charging network operators as the default credit
creators for residential and public electric vehicle charging.
For the final Regulations, the Department has not changed these proposed default credit creators for electric vehicle charging, as this approach provides flexibility by enabling any company to operate as a network operator alone or through investments or partnerships for residential and public charging. Naming one type of credit creator as the default reduces the risk
of double counting electricity that could otherwise result from multiple potential credit creators. Additionally, this approach
simplifies regulatory requirements and reduces burden, as charging network operators generally operate at a large scale (e.g.,
nationwide or province-wide), and maintain ownership of the data associated with charging activities. The typical national/provincial scale of charging network operators also provides additional opportunities for public charging expansion
by collaborating with site hosts who otherwise may not have the scale or operational capacity to quantify their charging
quantity, register and report under the Regulations, trade those credits to other participants, and meet revenue reinvestment
requirements.
Charging site hosts are able to create credits for their electric vehicle charging that is neither residential nor public (e.g.,
commercial applications) without revenue reinvestment requirements. This enables the revenue from credits to incentivise
further investment in electric vehicles or their EV charging infrastructure.
Allow revenue investment to cover administrative costs related to the Regulations
Several stakeholders from the auto manufacturing industry, electric vehicle charging industry and other fuel suppliers commented on the revenue reinvestment requirements of the proposed Regulations, which stated that credit revenues from residential and public electric vehicle charging ought to be reinvested to further incent the adoption of zero-emission vehicles.
These stakeholders asked that the revenue reinvestment requirements be modified to cover administrative costs related to
the Regulations.
The final Regulations do not allow for the revenue reinvestment requirements to include administrative costs. These reinvestment requirements are meant to help increase access to charging infrastructure and to reduce operating costs for electric
vehicle drivers as a benefit to those who made investments in electric vehicles.
Residential electric vehicle charging credit creation phase out
Several stakeholders have requested to remove or extend the timeframe for the phase out of compliance credit creation from
residential charging of electric vehicles.
During consultations in June 2020, the Department proposed to phase out residential electric vehicle charging credits by
2030. However, the proposed Regulations extended 100% of residential electric vehicle charging credits to the end of 2035
for charging stations installed before the end of 2030 and residential charging stations installed after 2030 would not be
eligible for credit creation.
The final Regulations maintain the scheduled phase out of credit creation for residential charging, as the number of credits
created from electric vehicle charging will increase rapidly as more electric vehicles are adopted in Canada. All credits created
from supplying fuel or energy to advanced vehicle technologies are considered non-incremental emissions reductions from
the Regulations, so any additional delay in the phase -out of residential electric vehicle charging credits would lead to fewer
incremental actions.
Stationary end-use fuel switching
A large variety of stakeholders shared their views on the possibility of allowing credit creation for stationary end-use fuel
switching (e.g., switching from heating oil to wood pellets for home heating), which was not included in the proposed Regulations. Many provinces, EITEs, solid and gaseous low-carbon fuel producers as well as industry stakeholders recommended
that credit creation from stationary end-use fuel switching be allowed by the Regulations while a few stakeholders from the

petroleum sector and low-carbon fuel sector, as well as an ENGO, opposed this idea.
Considering the decision to reduce the scope of the final Regulations to fuels mainly used in transportation, the Regulations
do not provide credit creation opportunities for stationary end-use fuel switching.
Credit and trading system and flexibility mechanisms
Compliance Fund Mechanism
Several comments were received on the Compliance Fund Mechanism. Many stakeholders commented on the 10% limit set
on the amount of the annual reduction requirement that can be met by contributing to an emissions reduction funding program. A number of stakeholders, including provinces and primary suppliers, expressed that this limit was too low whereas
other stakeholders, including low carbon-intensity fuel producers and environmental non-governmental organizations,
stated that the limit was too high.
Some stakeholders also commented on the price set for contributing to an emissions reduction funding program. Comments were received from low CI fuel producers, environmental non-governmental organisations as well as stakeholders in
the electric vehicle sector and were supportive of maintaining the proposed price at $350/tonne.
The Regulations maintain both the 10% limit on the amount of the annual reduction requirement that can be met by contributing to an emissions reduction funding program at $350 in 2022 dollars per compliance credit (CPI adjusted). This
limit, along with the corresponding price, are expected to strike the right balance between providing a signal for investments
in low carbon fuels while also addressing risk of credit shortage.
Obligation deferral
Numerous comments were received regarding obligation deferral. Several stakeholders from the petroleum sector asked
for a relaxation of parameters regarding obligation deferral, such as an increase of the 10% limit, a reduction of the 20%
annual interest rate, and/or an increase of the two-year period during which a deficit can be carried forward. Some stakeholders also from the petroleum sector asked for a relaxation of the parameters only in the case of a credit shortage or market
disruption. Other stakeholders, from sectors such as natural gas, low-carbon fuels and electric vehicles as well as environmental non-governmental organisations, suggested maintaining or tightening the 10% limit.
The Department reviewed some of the parameters related to obligation deferral for the final Regulations. In particular, the
period during which a deficit can be carried forward was increased to five years, and the interest rate was reduced to 5%.
The final Regulations also allow for a primary supplier to take on a new deficit even if the primary supplier has not yet fully
satisfied a deficit from a previous year, as long as the 10% obligation deferral limit is not exceeded. These changes will
provide increased flexibility to regulated parties in case of temporary or short-term credit shortage without affecting total
emission reductions achieved by the Regulations.
Cross-class trading
Several stakeholders, including provinces, primary suppliers, stakeholders from the gaseous and solid low-carbon fuel sectors and EITEs, asked to remove or increase the 10% limit on the use of gaseous and solid credits for annual compliance.
Other stakeholders, including ENGOs and low-CI fuel producers and stakeholders from the electric vehicle and advanced
vehicles sectors, recommended that the 10% limit be maintained or decreased.
The Regulations maintain the 10% limit on the use of gaseous credits for annual compliance. This is to provide flexibility
to primary suppliers while remaining consistent with the scope of the Regulations, which target liquid transportation fuels.
The 10% limit will incent the production of low-CI gaseous fuels such as hydrogen and renewable natural gas that could, in
turn, be used in transportation. As there are no longer credit creation opportunities for solid fuels under the Regulations, the
10% limit only applies to gaseous credits.
Backstop for minimum credits from Compliance Categories 2 and 3
A group of stakeholders, mostly low CI fuels stakeholders, environmental non-governmental organisations, and EV charging
stakeholders proposed a backstop provision that would guarantee a minimum of credits from Compliance Categories 2 and
3. It was noted by the stakeholders that the backstop would move Canada further away from the use of fossil fuels in transportation and towards using more low CI fuels and zero-emission vehicles.
The Regulations do not require a minimum number of credits from Compliance Categories 2 and 3. The Regulations take a
technology neutral approach to reducing the CI of fuels by incentivizing investments across all three compliance categories.

Credits from all compliance categories, including supplying low CI fuels and supplying fuel or energy to advanced vehicle
technologies, will be needed in order for regulated parties to meet their reduction requirements.
Regional and consumer implications
Several stakeholders, including provinces, primary suppliers and ENGOs, expressed that the proposed Regulations caused a
disproportionate impact on Atlantic Canada given the large proportion of consumers that rely on heating oil in the region.
A number of suggestions were made to mitigate this impact, including: exempting fuels that are used in stationary applications (e.g., heating oil, heavy fuel oil); providing funding to help the transition off heating oil; adding credit creation opportunities for end-use fuel switching in stationary applications; and, delaying the coming into force of the Regulations in Atlantic Canada. An exemption from the Regulations was also suggested for Newfoundland and Labrador to reflect the higher
compliance cost as well as logistical and technical feasibility concerns specific to the province.
The Department removed the CI reduction requirements on heavy fuel oil, light fuel oil and kerosene, and added an exclusion
for gasoline or diesel fuel used for space heating. The Department also maintained the exclusion for gasoline and diesel
produced in and used at a primary supplier’s production facility for stationary applications. The Department also delayed
the coming into force of the CI reduction requirements to July 1, 2023 for all regulated parties. For Newfoundland and
Labrador, the Department did not provide additional exemptions to what was already provided in the proposed Regulations,
but maintained the proposed exemption for Newfoundland and Labrador of the requirement for at least 5% of the volume of
gasoline produced or imported to be displaced by an equivalent volume of gasoline replacement and for at least 2% of the
volume of diesel produced or imported to be displaced by an equivalent volume of a diesel replacement. Fuels produced in
or imported into Newfoundland and Labrador, and used in Newfoundland and Labrador, will still be subject to the CI reduction requirements. The Department also maintained the exclusion for fuels used in remote communities.
Impacts on industry
A number of comments were received regarding the potential impact of the proposed Regulations on industrial sectors, in
particular EITEs. Many stakeholders acknowledged that the cancellation of the Department’s planned regulations for gaseous and solid fuels alleviated their concerns regarding the impact of the Regulations on industrial sectors. However, some
industrial sectors that operate in remote locations with limited access to low carbon energy options and that rely heavily on
liquid fossil fuels asked for additional flexibilities to mitigate the impacts of the Regulations.
Removing the reduction requirements on heavy fuel oil and light fuel oil, which are used by industrial sectors, as well as
allowing an exclusion for fuel used for remote power generation, will further reduce the impacts on industrial sectors. This
is additional to flexibilities that are already built into the Regulations, such as unlimited banking of credits, which help minimize costs.
Administrative burden: Reporting, Record Keeping and Quality Assurance
A number of comments were received requesting: more time for registration and components of reporting, streamlining of
the process for verification, validation and reporting via the Clean Fuel Regulations Credit and Tracking (CFR-CATS) system
where possible, reducing administrative burden associated with record keeping and land use and biodiversity criteria, and
flexibility at the outset of the final Regulations, to allow participants time to learn the Regulations and adapt to the CATS
system.
In response to these comments, the several changes were made to the final Regulations. Primary suppliers must register
within 90 days of the Regulations being registered, rather than within 10 days as set out in the proposed Regulations. The
deadlines for reports after the end of a compliance period or credit creation period have been extended for most reports,
including the quarterly credit creation report (an additional 60 days provided) and the annual credit creation report (an
additional 30 days provided). The Department is also providing additional flexibility to allow early credit creation for Compliance Category 2 and 3 credits to be eligible as of the date the Regulations are registered, so long as the participant registered in CATS within 60 days of registration. Compliance credits for CO2e emission-reduction projects under Compliance
Category 1 will be eligible as of the date the project is recognized by the Department.
With respect to LUB criteria, declarations have changed from a per batch basis to a maximum of an annual basis, in order to
allow streamlining with current buyer and seller contract periods. Foreign suppliers are no longer required to send their
material balancing reports or documents to an importer, and can instead retain these on site. Registered creators and foreign
suppliers will both complete the Material Balance report annually instead of quarterly.
With respect to verification and validation requirements in the Regulations, validation requirements have been removed
from the final Regulations. As such, applications for CO2e emission-reduction projects under Compliance Category 1 as well

as CI applications with less than 3 consecutive months of input data will not require 3rd party validation. Additionally, with
respect to verification, CI applications will be required to be verified as of June 30, 2024. This will provide time for participants and verification bodies to get familiarized with the Fuel LCA Model. The quantitative materiality thresholds applied
during the verification of regulatory reports and applications will be aligned with other existing regulatory frameworks, such
as the Output-Based Pricing System Regulations. Finally, submission deadlines for verification reports and corresponding
regulatory applications or reports have been aligned; the final Regulations will require each verification report to be submitted together with the report or application to which it relates.
Fuel Life Cycle Analysis Model
The proposed Regulations were accompanied by the publication of the Fuel LCA Model methodology report, inviting stakeholders to comment on model design. The main comments received on the model include changing the allocation approach,
including customizable feedstock and processes, considering carbon debt, including more fuel pathways and including carbon capture and storage.
TWG members had the opportunity to review the methodological approach and provide comments. Comments from stakeholders covered a broad range of topics including: requesting more options to customize feedstocks and processes, changing
the allocation approaches, requesting for avoided emissions in multiple situations, comments on the treatment of biogenic
carbon and including more fuel pathways. A common request amongst stakeholders was to make the Fuel LCA Model available as early as possible so that they could become familiar with it and inform investment decisions. These comments were
considered when updating the methodology.
After the publication of the proposed Regulations in CG-I, the Department continued developing the model and made improvements based on internal analysis, testing of the model, expert review, external contracts and CG-I comments. The
Department pre-published the Fuel LCA Model in December 2021 (see next section) as requested by several stakeholders in
order to provide potential users the time needed to become familiar with the model prior to its formal publication and to
provide information that can be used to inform potential business decisions.
Cost-Benefit Analysis
A large number of comments were received from all stakeholder categories on the cost-benefit analysis. The comments
received on the CG-I publication generally focused on four categories. First, all stakeholders emphasized the need to update
the analysis to account for the latest economic and emission projections, and new federal policy announcements such as the
increase in the carbon pollution price. Second, many stakeholders requested clarification of the modelling results, particularly those regarding marginal abatement costs. Third, there were several requests to provide provincial and territorial costbenefit analyses. Fourth, there were some questions about the breakeven analysis methodology, which was used to value
GHG reductions.
For the publication of the final Regulations, the Department updated the cost-benefit analysis based on comments received
on the CG-I publication and to reflect the 2021 Reference Case, which takes into account the proposed carbon pollution price
trajectory (to $170/tonne in 2030), as well as key interaction effects of the strengthened climate plan, such as zero-emission
vehicles (ZEV) sales targets. As well, the analysis now includes a table (14) that summarizes costs per tonne per credit in
order to provide a clear summary of marginal abatement costs. Since the benefits of GHG reductions are global in nature,
regional cost-benefit analyses are not provided. However, the analysis includes an updated assessment of the potential regional cost impacts of the Regulations (Table 24).
Following the publication of the proposed Regulations, an expert review of the break-even analysis approach and social cost
of carbon estimates was used to evaluate the results of the cost-benefit analysis. The reviewers concluded that the approach
taken was reasonable and that the social cost of carbon estimates used accurately reflect the range of plausible values found
in the scientific literature. Given this, the same break-even analysis approach was used for the publication of the final Regulations, and additional background information regarding the social cost of carbon was incorporated, as per the recommendation of the reviewers.
Additional consultations after the publication of the proposed Regulations in Canada Gazette, part I
Fall 2021 Consultations
In November 2021, the Department shared an update with stakeholders on the development of the quantification methods,
LUB criteria, pre-publication of the Fuel LCA Model, and the timeline for the publication of final Regulations. Following this,
the Department held bilateral meetings with each of the provinces and territories over fall 2021 and winter 2022. These

meetings were held to provide an update to provinces and territories on the LUB criteria and to discuss legislative recognition. A comment period for the LUB criteria was opened until December 31, 2021.
Comments received from provinces and territories, as well as domestic and international industry on the LUB criteria were
generally concerned with legislative recognition in both Canada and the U.S.
The Department made additional wording changes to clarify and simplify the LUB criteria.
Spring 2022 Consultations
In March 2022, the Department consulted with stakeholders through the MSCC. These consultations were to update stakeholders on the proposal to increase the stringency of the Regulations, as well as to change the coming into force date of the
annual reduction requirements. The annual reduction requirement in 2030 was proposed to increase to 14 gCO2e/MJ. The
coming into force of the annual reduction requirements was proposed to be delayed until July 1, 2023, with reduction requirements starting in that year at 3.5 gCO2e/MJ, increasing annually by 1.5 gCO2e/MJ. This would allow for approximately
one year of early credit creation between the registration of the Regulations and July 1, 2023. Two addendums were sent to
the World Trade Organization, on March 18, 2022, and March 28, 2022, to notify Canada’s trading partners of these proposed changes. A comment period was opened until April 8, 2022.
Primary suppliers were generally in favour of the proposed timing for one year of early credit creation. However, concern
was expressed about the increase in the annual reduction requirements due to uncertainty in the credit market. Credit creators including low CI fuel producers, supported the increase in stringency however some proposed an even greater target
than 14gCO2e/MJ.
Fuel LCA Model
Stakeholder Technical Advisory Committee (STAC)
The Stakeholder Technical Advisory Committee (STAC) was launched in fall 2021 with a first meeting in March 2022. The
STAC includes representatives from the following sectors (industry or associations): fossil fuel, low carbon fuel, electricity,
agriculture, forestry and hydrogen. It also includes representatives from environmental non-governmental organizations
and academia or LCA independent experts. All members of the STAC have expertise in life cycle assessment, GHG quantification or GHG credits trading schemes. The purpose of the STAC is to advise ECCC on the ongoing development and
maintenance activities to the Fuel Life Cycle Assessment (LCA) Model.
Pre-publication of Fuel LCA Model
The Fuel LCA Model was pre-published on December 20, 2021. The pre-publication package included the Fuel LCA Model,
the Fuel LCA Model methodology report, and the Fuel LCA Model user manual. CFR Specifications for the Fuel LCA Model
Carbon Intensity Calculations and a CFR Data Workbook were also included in the pre-publication package.
In January 2022, the Department held an information sessions and organized training sessions in February 2022.
Following the pre-publication of the Fuel LCA Model, changes were made to the published final version to fix bugs, make
changes on the Soil Organic Carbon approach and integrate new elements.

Modern treaty obligations and Indigenous engagement and consultation
As required by the Cabinet Directive on the Federal Approach to Modern Treaty Implementation, an assessment of modern treaty implications was conducted on the proposal. The assessment did not identify any modern treaty implications or
obligations since the proposal is outside of the subject matter scope covered in modern treaties.
Indigenous governments and groups were invited to participate in the extensive engagement process held with stakeholders throughout the development of the Regulations. Overall, 15 Indigenous organizations were invited to participate in the
MSCC meetings. During one of these meetings, a general question regarding credit creation opportunities was posed and
answered. Additionally, one Indigenous organization joined the TWG and has had bilateral conversations with the Department on the Regulations including on the Fuel LCA Model. The Department informed Indigenous groups of the opportunity to comment further upon publication of the proposed Regulations in the Canada Gazette, Part I. One Indigenous
organization provided comments as part of that formal comment period. Since that time, 15 Indigenous organizations were
invited to participate in engagement sessions in November 2021 and March 2022 to provide an update on the development
of the proposed Regulations. No comments or questions were received as a result of those sessions.

Instrument choice
Development of the PCF involved the identification of a wide range of policy options for reducing GHG emissions, including the Regulations to reduce the CI of fuels. The process for evaluating the instrument choice focused on options for how
to reduce the CI of fuels. Consideration was given to four options: increase the stringency of the renewable fuels requirements under the federal RFR, increase the stringency of carbon pricing, propose a CI standard covering liquid, gaseous and
solid fuels concurrently, or implement a phased CI standard approach first beginning with a CI standard for liquid fuels
and with CI standards for gaseous and solid fuels to follow.
The Department considered increasing the volumetric requirements under the RFR and adding CI reduction requirements
for the renewable fuels. This approach was rejected on the basis that it was less flexible for regulated parties as it will not
allow for low CI fuels that are not renewable (e.g. fuels produced from direct air capture and carbon recycling), nor other CI
reduction methods (such as GHG emission reduction projects along the lifecycle of fuels, or supplying fuel or energy to advanced vehicle technologies).
As announced in the December 2020 Strengthened Climate Plan, the Regulations take a lifecycle CI approach, meaning
they take into account the emissions associated with all stages of fuel production and use – from extraction through processing, distribution, and end-use. The Regulations complement the price on carbon pollution. While carbon pricing creates a broad incentive across the whole economy to use less energy and improve efficiency, the Regulations target transformative change in how fuels are produced and used in Canada. This is crucial for long-term decarbonization and to put
Canada on the path to net-zero emissions by 2050.
In the context of the continued increase to the carbon price, the scope of the Regulations has been narrowed to cover only
liquid fossil fuels, like gasoline and diesel, which are mainly used in the transportation sector. This is a progression in the
design of the Regulations from their initial scope in 2016, when it was proposed that the new measure would cover liquid,
gaseous and solid fuels. The Regulations, covering only liquid fossil fuels, will remain an integral policy in Canada’s
strengthened climate plan, and will contribute to the Government’s goal of meeting its current 2030 target.

Regulatory analysis
Under the Regulations, primary suppliers (the regulated entities) will have an annual CI reduction requirement for the
amount of gasoline and diesel supplied domestically. The annual CI reduction requirement will become more stringent
from 2023 to 2030, starting at 3.5 grams of carbon dioxide equivalent per megajoule (gCO2e/MJ) in 2023 and reaching 14
gCO2e/MJ in 2030 (see Table 1), representing approximately 15% in CI reduction from 2016 levels. A primary supplier’s
annual reduction requirement is expressed in lifecycle tonnes of carbon dioxide equivalent (tCO2e) and is calculated on a
company-wide basis, summing up the reduction requirements per liquid fossil fuel type for each production facility and for
their total imports.
There are 30 companies that refine, upgrade or import liquid fossil fuels that are regulated parties under the Regulations.
Of these, 14 companies own refineries and upgraders, 8 of which who also import. Roughly 95% of oil upgrading capacity is
located in Alberta and the remaining 5% is located in Saskatchewan. About 34% of oil refining capacity is located in British
Columbia, Alberta, Saskatchewan and Manitoba, while 43% is in Ontario and Quebec and about 23% in the Atlantic Provinces.23
The Regulations establish a credit market, where each credit represents a lifecycle emission reduction of one tonne of CO2e.
For each compliance period, a primary supplier demonstrates compliance by retiring the required amount of credits. Parties that are not primary suppliers are able to participate in the credit market as credit creators (non-mandatory participants). Credit creators include low-carbon fuel producers/importers (e.g. biofuel producers), electric vehicle charging site
hosts, network operators, fueling station owners or operators, as well as parties upstream or downstream of a refinery such
as an oil sands operator.
The Regulations have the following three main categories of credit-creating actions: (1) actions that reduce the CI of the
fossil fuel throughout its lifecycle; (2) supplying low-carbon fuels for use in Canada; and (3) supplying fuel or energy to advanced vehicle technology. A liquid class credit reference CI value is used to calculate the amount of compliance credits
created for low-carbon fuels and some fuel or energy used in advanced vehicle technologies.24 These are shown in Table 1
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The liquid class credit reference CI value is the average CI for all liquid fuels supplied in Canada in 2016 minus the CI reduction requirement for all liquid fuels for a
given compliance year.
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between 2022 and 2030.
Table 1: Annual liquid lifecycle CI reduction requirements for primary suppliers
2022

2023

2024

2025

2026

2027

2028

2029

2030

n/a

3.5

5.0

6.5

8.0

9.5

11.0

12.5

14.0

89.2

89.2

87.9

86.6

85.3

84.0

82.7

81.4

80.1

CI reduction
requirement
(gCO2e/MJ)
Liquid class credit
reference CI value
(gCO2e/MJ)
Note: Liquid lifecycle CI reduction requirement for 2023 starts July 1, 2023. From 2024 onwards, the requirement starts January 1.

Primary suppliers can comply via the three main categories of credit creation. However, they may also comply by acquiring
compliance credits from other credit creators, or by contributing to a compliance fund mechanism for up to 10% of their
annual reduction requirement. The credit price under the fund is set in the Regulations at $350 in 2022 per compliance
credit (Consumer Price Index (CPI) adjusted). Gaseous compliance credits may also be used for up to 10% of the annual
reduction requirement. A diagram of how the credit market works is shown in Table 2 below (for illustrative purposes
only).
Table 2: Illustrative diagram of credit market actions by participant
Participant

Action

Credit Calculation

Result

Annual CI reduction requirement
(gCO2e/MJ)

Primary suppliers
(Refinery / upgrader / importer)

Supply liquid fossil fuels (e.g.
gasoline)

X
Fossil fuel supplied (MJ)
÷

Emissions (tCO2e)
=
Compliance deficits

1 000 000 (g/t)
Primary suppliers / companies
upstream or downstream of a
refinery

Reduce the CI of fossil fuel
throughout lifecycle (e.g. process
improvements)

Avoided emissions (tCO2e)
Credit calculation is project-type specific
based on GHG emissions reduced

=
Compliance credits

[Liquid class credit reference carbon intensity
Low-carbon fuel suppliers
(Producer / importer)

Supply low CI for use in Canada
(e.g. ethanol)

Specific lifecycle CI value]

Avoided emissions (tCO2e)

(gCO2e/MJ)

=

X

Compliance credits

Energy supplied (MJ)
÷
1 000 000 (g/t)

Charging site hosts / network

Supplying fuel or energy to advanced vehicle technologies
(e.g. electric vehicles, natural gas

[Energy Efficiency Ratio

Avoided emissions (tCO2e)

X

=

Liquid class credit reference CI

Compliance credits

Participant

Action

operators / fueling station op-

vehicles, hydrogen fuel cell vehicles)

erators or owners / low-carbon fuel suppliers

Credit Calculation

Result

Specific lifecycle CI value]
(gCO2e/MJ)
X
Energy supplied (MJ)
÷
1,000,000 (g/t)

Benefits and Costs
It is estimated that credit creation from actions that are expected to occur in the baseline, such as credits from low-carbon
fuels supplied for federal and provincial blending mandates, plus banked credits from previous years, will be sufficient to
fulfill the regulatory requirements for the first few years that the annual reduction requirements are in force (2023 and
2024), as shown in Figure 1. By 2025, credits from incremental actions will be required, and it is estimated that 2025 is the
last year in which banked credits will be used and the first year in which the fund would be accessed. In 2026, it is estimated
that credits from emerging technologies will be required to fulfill the annual CI reduction requirement. The fund and
emerging technology pathways represent the highest cost compliance options that are available when cheaper options have
all been exhausted. Emerging technologies make up the difference between the amount of credits required and credits from
known pathways. For this analysis, actions taken using emerging technologies are assumed to cost the same as the fund.
The Regulations reach full stringency in 2030 and required credits created reach a peak of 34.3 million. Total credits required decrease slightly from 2031 to 2040. This is because the demand for fossil fuel is expected to decline as zero-emissions vehicles (ZEVs) make up a growing share of vehicles on the road.
Figure 1: Estimated credits required, created and banked, 2022–2040 (millions)

Credits Required, Created, and Banked
40.0

35.0
34.3

Millions of Credits

30.0

25.0

20.0

15.0

Credits created and
banked

Credits required

10.0

5.0

Banked credits

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Year
The most significant costs will be incurred in 2024, as firms start to draw down their bank of credits and have to make significant capital investments in order to comply with increasingly more stringent CI reduction requirements. Incremental
GHG emission reductions are expected to begin in 2025 as incremental projects come online. In 2030, when the Regulations reach full stringency, there will be incremental GHG emission reductions of about 18.0 megatonnes of carbon dioxide
equivalent (Mt CO2e). After 2030, it is estimated that incremental GHG emission reductions will decline to about 9.5 Mt in
2040. The compliance costs for the Regulations are also estimated to decline after 2030. This is because credits from actions expected to occur in the baseline rise over time as the CI requirement stays constant at 14 gCO2e/MJ, resulting in
non-incremental baseline credits crowding out credits from incremental actions. The CI reduction requirements after 2030
will be subject to a review of the Regulations and potential future amendments. A large increasing source of baseline credits are expected to come from compliance category 3, as EVs are expected to comprise a larger share of on-road vehicle
make-up in response to the light-duty vehicle (LDV) ZEV sales targets.

Figure 2: Incremental GHG emission reductions by year
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Figure 3: Present value net costs by year
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Between 2022 and 2040, the incremental cumulative GHG (i.e., CO2) emission reductions attributable to the Regulations are
estimated to range from 151 to 267 Mt, with a central estimate of approximately 204 Mt. To achieve these GHG emission
reductions, it is estimated that the Regulations could result in societal costs that range from $22.6 to $46.0 billion, with a
central estimate of $30.7 billion. The GHG emission reductions will be achieved at an estimated societal net cost per tonne
between approximately $111 and $186, with a central estimate of $151.
The social cost of carbon (SCC) is a monetary measure of the net global damage from climate change that results from an
additional metric tonne of CO2 emissions for a given year. When measuring the benefits associated with reductions in CO2
(i.e., GHG) emissions, all federal government departments must use the SCC estimates published by the Department. The
Department’s central SCC estimate for the year 2020 is currently $52/tCO2, adjusted for inflation. However, recent literature suggests the SCC values currently used by the federal government are out of date and are underestimated. While the
Government’s Strengthened Climate Plan, A Healthy Environment and a Healthy Economy, includes a commitment for
the federal government to update the SCC estimates in use, revised estimates are currently not available.
Given the uncertainty associated with what an updated SCC might be, a break-even analysis was conducted that compares
the net societal cost per tonne of the Regulations to the Departmental value of the SCC published in 2016, and to more recently published estimates of the SCC value found in the literature. A Monte Carlo analysis was also conducted to determine the probability of the benefits of the Regulations exceeding the costs, given the range of SCC estimates and net societal cost per tonne estimates. Overall, based on a Monte Carlo simulation, there is a high probability (75% chance) that updated SCC estimates will exceed the estimated societal cost per tonne estimates of the Regulations. As such, the Department concludes that it is plausible that the monetized benefits of the Regulations will exceed its costs.
The Regulations will increase production costs for primary suppliers, which will increase prices for households and industrial users. Credit creation will also generate revenue for low-carbon energy suppliers, which will make low-carbon fuels
such as renewable diesel and energy sources such as electricity relatively less expensive. This will lead to decreased end-use

demand for fossil fuels and increased end-use demand for lower-carbon fuels and energy sources, thereby reducing national GHG emissions.
To evaluate the direct impact of the Regulations as well as the effect of relative price changes on Canadian economic activity and GHG emissions, a macroeconomic analysis was completed. When price effects are taken into account, it is estimated that the Regulations will result in up to 26.6 Mt of GHG emission reductions, with a decrease in GDP of up to 0.3% in
2030, using an upper bound fuel price increase scenario where all credits are sold at the marginal cost per credit.
The costs of the Regulations will not be evenly distributed across society. Households and industrial sectors that consume
more gasoline and diesel are expected to incur a higher impact. Given the wide variability among regional and sectoral impacts, the distributional impacts are presented in the distributional analysis of regulatory impacts section.
Analytical framework
TBS guidance: The impacts of the Regulations have been assessed in accordance with the Treasury Board of Canada Secretariat (TBS) Canadian Cost-Benefit Analysis Guide.25 Impacts have been identified, quantified and monetized where possible, and compared incrementally to a non-regulatory scenario.
Key impacts: The logic model in Figure 4 illustrates the incremental impacts of the Regulations that are quantified and
monetized in this analysis. Compliance actions under the Regulations will result in incremental domestic GHG emission
reductions, net capital and operating costs for industry, as well as administrative costs for both industry and government.
Compliance costs are also expected to decrease the demand for energy and therefore on economic output. This will further
reduce GHG emissions. Other impacts are assessed qualitatively.
The Regulations will work in combination with other federal, provincial, and territorial climate change policies to create an
incentive for firms to invest in innovative technologies and fuels by setting long-term, predictable and stringent targets.
The broad range of compliance strategies allowed under the Regulations will also allow fossil fuel suppliers the flexibility to
choose the lowest-cost compliance actions available. If the Regulations induce more long-term innovation and economies
of scale than projected in the estimates presented in this analysis, then the Regulations could result in lower costs and
greater reductions, particularly over a longer time frame.
Figure 4: Logic model for the analysis of the Regulations
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Net compliance costs
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Baseline scenario: The baseline scenario assumes a status quo in which the Regulations are not implemented. The baseline
scenario is based on 2021 GHG emission projections Reference Case, which itself uses the 2021 GHG emissions inventory
as an input. Therefore, the baseline scenario accounts for the projected impacts associated with the COVID-19 pandemic.
Independent industry and consumer actions to reduce GHG emissions have also been considered as part of the baseline
scenario, to the extent possible (e.g. trends in electric vehicle uptake). The assumptions in the baseline scenario include
the federal carbon pollution pricing backstop system increasing to $170/tonne by 2030 (the federal backstop system), provincial carbon pricing policies, the future impact of relevant policies and measures taken or announced in detail by the federal, provincial and territorial governments as of November 2021, as well as incorporating the target of 100% sales of new
light duty vehicles being ZEV in 2035.2627
Regulatory scenario: The analysis compares the expected impacts of the Regulations (the regulatory scenario) to a scenario that assumes the Regulations are not implemented (the baseline scenario). Societal costs are directly incurred as a
result of the creation of compliance credits, not as a result of acquiring compliance credits in trade. Therefore, compliance
credit purchases are a transfer payment between parties since a payment from one party to another is not considered a cost
to society as a whole. Moreover, it is expected that some credit-creating activities taken under the Regulations will be attributable (or partially attributable) to other federal and provincial policies or industry action that would have occurred in
the absence of the Regulations. Given this, it is expected that not all of these activities, and thus not all the costs and emission reductions associated with these activities, will be attributable to the Regulations. All benefits and costs presented will
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The TBS Canadian Cost-Benefit Analysis Guide can be found on the Government of Canada website on the Cabinet Directive on Regulations: Policies, guidance
and tools.
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For more information refer to the Government of Canada’s greenhouse gas emissions projections website as well as Canada’s 2030 Emissions Reduction Plan.
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An EV LDV modelling was conducted prior to the 2030 Target of 60% was established. The modelling assumed a 50% sales target by 2030.

be incremental to the baseline scenario, unless otherwise specified.
Time frame of analysis: The time frame considered for this analysis is 2022 to 2040. The Regulations are assumed registered on July 1st 2022 and the CI reduction requirements for gasoline and diesel come into force on July 1st 2023, twelve
months after the registration of the Regulations. The annual CI reduction requirement will become more stringent between
2023 and 2030, starting at 3.5 gCO2e/MJ in 2023, reaching 14 gCO2e/MJ by 2030. A 2022 to 2040 time frame was considered
sufficient for estimating most of the impacts, since GHG emission reductions are not expected to occur until 2025 and most
of the costs are not expected to occur until 2024. Reductions and costs are also expected to decrease annually beyond 2030
as the annual CI reduction requirement stays constant at 14 gCO2e/MJ and non-incremental credits from actions expected
to occur in the baseline rise over time, crowding out credits from incremental actions. The CI reduction requirements after
2030 will be subject to a review of the Regulations and potential future amendments. Finally, forecasts of oil and natural
gas prices and production are taken from the Canada Energy Regulator, which are available up to 2040.28
Monetary costs: All monetary results are shown in 2021 Canadian dollars, inflating non-2021 values (using GDP Deflator
data), and converting non-Canadian prices (2021 exchange rates).29 When shown as present values, future year impacts
have been discounted at 3% per year as per TBS guidance, and shown as present value in 2022.
Lifecycle analysis versus national inventory accounting
The Regulations require CI reductions along the lifecycle of fuels. A lifecycle approach considers the GHG emissions involved in multiple stages of the fuel’s production process, from feedstock extraction or cultivation to fuel combustion. The
lifecycle CI of fuels includes GHG emissions that occur over multiple years and in multiple sectors such as the emissions
associated with the use of electricity inputs, fuel inputs, material and chemical inputs, transportation and land use change.
This is fundamentally different from a national GHG inventory approach that quantifies GHG emissions from different
industrial or economic sectors on an annual basis.
A national inventory approach accounts for emissions from imported finished fuels; however, it only accounts for the portion of those lifecycle emissions occurring within Canada’s boundaries. This includes mainly the emissions from transporting, refining and processing the fuel, as well as its combustion in Canada. Lifecycle analysis (LCA) considers emissions
from imported fuels that occur in other jurisdictions where these fuels are produced. National inventory accounting is a
standardized approach used by participating countries in the United Nations Framework Convention on Climate Change
(UNFCCC). Using it enables comparisons between countries and provides a framework for the global accounting of emissions. The LCA approach is not concerned with national boundaries and seeks to quantify all emissions from the extraction
or cultivation of the feedstock to the combustion of fuels. Compliance credits under compliance categories 2 and 3 will be
created under the Regulations using the LCA approach, based on LCA CI values. For Compliance Category 1, the number of
credits created will be determined in accordance with a quantification method (QM) that is consistent with International
Standard ISO 14064-2 entitled Specification with Guidance at the Project Level for Quantification, Monitoring and Reporting of Greenhouse Gas Emission Reductions or Removal Enhancements and published by the International Organization for Standardization.
The Department used the national inventory accounting approach in order to estimate incremental GHG emissions reductions, which is consistent with the Departmental reference case and international reporting requirements. Canada’s GHG
inventory is developed, compiled, and reported annually by the Department, and is prepared in accordance with the UNFCCC reporting guidelines. Canada’s emissions projections in the departmental reference case are based on end-use combustion emission intensities and include only domestic emissions. All emissions and removals attributed to direct land use
change are excluded from the national emissions total.30
Pathway modelling and analysis
The Regulations give primary suppliers flexibility in terms of how to comply. As such, it is not possible to forecast and
monetize all possible compliance pathways that may exist now and in the future. To assess the impacts of the Regulations,
a representative set of pathways for creating compliance credits were identified for each of the three categories of compliance credit-creation (actions that reduce the CI of the fossil fuel throughout its lifecycle; supplying low-carbon fuels; and
supplying fuel or energy to advanced vehicle technologies).
To the extent possible, the representative credit-creating pathways used for analysis have considered what has occurred in
other jurisdictions with similar policies (such as California’s Low Carbon Fuel Standard), as well as pathways that are
28

For more information refer to the CER’s publication on Canada’s Energy Future.
Economic projections (including exchange rates and inflation) to 2023 are calibrated to Finance Canada’s February 2019 Budget Fiscal Outlook and economic
projections between 2024 and 2030 are based on Finance Canada’s long-term projections.
30
For more information, refer to the website for the Government of Canada’s Greenhouse Gas Emissions Inventory.
29

technologically ready or commercially available today. The analysis attempts to identify the technical or economic barriers
to achieving reductions under each credit-creating pathway in order to establish an upper bound estimate on the number
of compliance credits that could be created for each pathway by 2030.
Some of the credits that will be created under the Regulations will not be directly attributable to the Regulations . These
credits arising from baseline actions will count towards compliance but are not considered incremental in the analysis.
Therefore, each potential pathway has been assessed in terms of compliance credits created, and incremental emission reductions and compliance costs through a partial equilibrium (or static) analysis. This analysis assumes that the demand for
energy remains constant, and does not include energy price impacts on GDP and GHG emissions.
It is assumed that firms will choose the least-cost available credit-creating pathways in order to comply with the Regulations and pathways are ranked in the order of estimated cost per credit. Low-cost pathways may be chosen in part because
of other policies (e.g. existing fuel blending requirements), or existing trends (e.g. electric vehicle uptake), or because of
industry innovations that may develop in the absence of the Regulations (e.g. carbon capture and storage). As such, emission reductions and costs from these pathways will be considered as part of the baseline scenario and will not be attributed
to the Regulations (non-incremental). Therefore, estimates of total pathway compliance credits may under or overestimate
the incremental impacts of the Regulations. The analysis considers both estimates of compliance credits created and the
likelihood of the attribution of their emission reductions and costs to the Regulations. The representative compliance pathways and their likelihood of attribution to the Regulations are presented in Table 3.
Table 3: Representative pathways and attribution to the Regulations
Representative Compliance Pathway
Emerging technologies (e.g. coprocessing)
Compliance fund
Blending ethanol in the gasoline
pool
Blending biodiesel/HDRD in the
diesel and light fuel oil pools
Carbon capture and storage (CCS)

Attribution

Incremental

Not quantified

Incremental

Incremental

Incremental

Existing projects started after
July 2017 and announced before the

Non-incremental

end of 2020
Supplying electricity and natural
gas/propane to advanced vehicle

Non-incremental

technologies

Low-carbon fuels from existing
blending mandates

Non-incremental

Impacts from compliance categories
The Regulations have three main categories of credit-creating actions: (1) actions that reduce the CI of the fossil fuel
throughout its lifecycle; (2) supplying low-carbon fuels; and (3) supplying fuel or energy to advanced vehicle technologies.
The credit-creating actions have been assessed using representative pathways. Primary suppliers will also be able to comply by contributing to a compliance fund mechanism for up to 10% of their annual reduction requirement. The credit price
under the fund is set in the Regulations at $350 (in 2022 nominal dollars) per compliance credit (CPI adjusted). The estimated impacts of these categories of credit-creating actions and the fund are described below.

Compliance Category 1: Actions that reduce the carbon intensity of the fossil fuel throughout its lifecycle
Parties may be able to take actions along the lifecycle of fossil fuels that reduce the CI of the fuel. These actions could be
taken by primary suppliers (e.g. refinery/upgrader) and by credit creators upstream or downstream of a primary supplier
(e.g. crude/oil sands producer).
For Compliance Category 1, the number of credits created will be determined in accordance with a quantification method
(QM), which specifies the eligibility criteria for the project as well as the approach for quantification. The Department will
maintain a list of eligible quantification methods outside of the Regulations. Projects will have to generate emission reductions that are real and incremental to a defined baseline (i.e. additional) to be able to create compliance credits. For all
quantification methods other than the generic quantification method, this additionality will be assessed during the development of the quantification method. For the generic quantification method, additionality will be assessed at the project
level. All quantification methods will be reviewed periodically for additionality, and maintained, modified or withdrawn
accordingly.
The estimated compliance credits, costs, and reductions for representative credit-creating pathways in this category are
presented below. The representative pathways for this category of credits are carbon capture and storage and enhanced oil
recovery. Other project types are not included in the central analysis, but are still eligible for creating credits under other
quantifications methods. For example, refinery process improvements and methane conservation pathways are not included in the central case analysis, as other policies are expected to incentivize these actions, but are still eligible for creating credits under the generic quantification method.
Carbon capture and storage and enhanced oil recovery
Carbon capture and storage (CCS) captures CO2 emissions from industrial facilities before they are released into the atmosphere. Once captured, the CO2 is compressed and transported to a storage site, where it is injected underground in geological formations. The CO2 captured can also be used for other purposes, often referred to as carbon capture, utilization and
storage (CCUS). For example, CO2 can be used as an additive to improve the integrity of products such as cement. A common subset of CCUS is enhanced oil recovery (EOR), which is a process that injects CO2 underground into mature oil fields
to increase the amount of oil that can be recovered from an oil reservoir while storing CO2 underground.
Two quantification methods have been developed under the Regulations for CCS and EOR projects. Credits can be created
for CCS and EOR projects that capture CO2 emissions from facilities that produce liquid fossil fuels or crude oil and hydrogen production facilities that supply hydrogen to these facilities. To mitigate credit liability, a percentage of credits will be
held back to cover risks of potential future leaks. The Regulations will apply a 0.5% discount factor for CCS credits that will
never be returned to the project proponent.
Credit-creation: It is expected that about 1.1 million credits per year will be created from CCS/EOR projects that started
after July 1, 2017 but that were announced before the end of 2020 . These actions will create early credits in the initial years
following the registration of the Regulations.
There is a significant amount of uncertainty in the estimation of future CCS/EOR projects. CCS projects tend to have high
capital costs that often vary by project. They are also dependent on the depth of storage, the storage site, and the method
and materials required to capture and store carbon. According to the Global CCS Institute, the cost per tonne of CO2
avoided in Canada could range from $40 to $260 depending on the sector. Costs of CCS can be reduced if there is opportunity for EOR; however, there also tends to be some technical uncertainty when implementing projects (e.g. issues with
the amine solution at the Boundary Dam facility for the first few years of development).31
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It is assumed that 3 million credits per year from additional CCS projects could come online before 2030 as a result of the
Regulations. This is based on a combination of project announcements, upward pressures on new CCS projects through
policy measures including the Investment Tax Credit, and a review of 2017 data from the Greenhouse Gas Reporting Program on facilities located near potential storage sites in the Alberta Industrial Heartland.32 While there is potential to exceed this estimate, upfront costs and technical uncertainties could limit the development of new creditable CCS/EOR projects during the initial years of implementation of the Regulations. CCS is expected to experience improvements in cost and
technical performance into the future. It is reasonable to expect that there will be some increased CCS/EOR capacity in the
long-term as the Regulations ramp up in stringency and demand for credits increases.
It is estimated that incremental credits from CCS/EOR projects will start in 2025 since baseline and banked credits will no
longer be sufficient to fulfill the annual CI reduction requirement. As such, it is estimated that these projects will create
about 1.1 million credits in 2022, rising to 4.1 million in 2030, and are assumed to remain constant at 2030 levels between
2031 and 2040.
Attribution: Any CCS/EOR projects that started after July 2017 but that were announced before the proposed Regulations
were published in December 2020 are not considered incremental as they are expected to be attributable to federal and
provincial subsidy programs. Since CCS/EOR projects tend to have high, upfront capital cost barriers and technical uncertainty, CCS/EOR projects are unlikely to occur without regulatory and policy incentives. Credits from the Regulations are
expected to provide enough of an incentive such that CCS/EOR projects announced after the publication of the proposed
Regulations will be considered attributable to the Regulations.
Incremental impacts: Cumulative reductions between 2022 and 2040 are estimated at 48 Mt of CO2. The estimated capital
cost of CCS/EOR is about $1,250 million on average per Mt of annual CO2 sequestered capacity. This estimate is based on
data from large-scale CCS/EOR projects that have been completed in Canada and the U.S.33 These projects were the first
few of their kind in the U.S. and Canada, and it is expected that future projects could have lower costs as the technology
matures.34 However, declining technology costs have not been modelled given that there is uncertainty as to how much
technology costs may decline over time. It is assumed that the operating costs for a given year are 4% of the capital costs
(about $50 million annually per Mt of CO2 sequestered).35 There could be substantial cost savings from projects that use
EOR. However, due to a lack of data on the potential for oil recovery from such projects, the cost savings have not been
modelled. Total capital costs for this pathway are estimated at $3,785 million and total operating costs are estimated at
$1,902 million over the time frame of analysis. Overall, it is estimated that this pathway will result in a total compliance
cost to industry of about $5,686 million between 2022 and 2040.
Higher estimate of CCS from other policy tools
The 2030 Emissions Reduction Plan (ERP) published on March 29, 2022, describes the many actions that are already driving significant reductions, as well as the new measures that will ensure that we reduce emissions across the entire economy
to reach our emissions reduction target of 40 to 45 percent below 2005 levels by 2030 and put us on a path to achieve netzero emissions by 2050.
The Government of Canada has announced or implemented several measures to boost the implementation of CCS. These
measures include the ITC for Carbon Capture, Utilization, and Storage, the increased price of carbon pollution and the cap
on oil and gas emissions. The ITC is a proposed investment tax credit for the capital invested in CCS projects with the goal
of reducing emissions by at least 15 Mt of CO2 annually. The Government intends to make the investment tax credit available in 2022.
Given the Regulations and other policies to encourage a strong adoption of the technology, it is expected that there will be
more than 3 Mt of credits created from CCS projects by 2030. Credits created through the CCS pathway may likely exceed
the central case estimate. A 3 Mt estimate was applied in the central case due to several factors. The first is a narrower
scope of eligible CCS projects under the Regulations. CCS projects that are eligible for credit creation under the Regulations are limited to projects that reduce the CI of liquid fossil fuels. CCS facilities that are under operation to reduce emissions from industrial production, such as cement, are not eligible to create credits for the Regulations. Second, CCS tied to
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a biofuel production facility has not been considered within this compliance category. It is expected that reductions due to
a CCS process for a biofuel facility will lower the CI of the low-carbon fuel, allowing the same volume of fuel to create more
credits. The central case assumes a constant renewable and low-carbon fuel CI for the analysis period, however, a sensitivity analysis scenario examining a lowering of the CI has been conducted. A different sensitivity analysis scenario examines
if the uptake in creditable incremental CCS is double the central case, bringing the total to 6 million credits. Uncertainty of
the overall CCS credits is addressed in the uncertainty of impact estimates section.
In addition, there will not be credit creation for emission reductions associated with exported fossil fuels, which represents
a significant amount of crude oil production in Canada. For example, if a CCS projects is undertaken at in situ operation,
and 90% of the crude is exported to the US, credits will only be awarded for 10% of captured and sequestered emissions.
Compliance Category 2: Supplying low-carbon-intensity fuels
Low-CI fuel producers and importers (the default credit creators) will create credits by supplying low-carbon fuels for use
in Canada. Based on similar policies in other jurisdictions (e.g. British Columbia, California), the most-likely representative
pathways under this category will be to increase the supply of the following low-CI fuels: ethanol in gasoline, biodiesel in
diesel and light fuel oil (LFO), hydrogenation-derived renewable diesel (HDRD) in diesel and LFO.36,37
Technical and economic blending barriers
The United States Environmental Protection Agency (EPA) has registered ethanol blends of up to 15% (E15) as a fuel for
use in model year 2001 and later for new cars, light-duty trucks, and medium-duty passenger vehicles. Therefore, it is expected that the future vehicle fleet in Canada could handle E15 by 2030 as a pathway under the Regulations.38
However, to accommodate an ethanol blend above 10%, terminals would have to store fossil fuels with higher volumes of
low-carbon fuel. It is expected that they will incur capital and operating costs to install or upgrade infrastructure (such as
the installation of additional storage or shipping capacity). Additionally, retail and cardlock fuelling stations will have to
provide blended fuel to end users. It is assumed that most fuelling stations are currently equipped to handle up to 10% ethanol. To blend up to E15, existing retail gas stations would need to either repurpose existing tanks and add a dispenser (low
cost), or install a new tank and dispenser (high cost).
A number of terminals and retail fuel stations are independent from the regulated parties and, may be unable or unwilling
to incur capital costs to accommodate the higher blends of ethanol. Furthermore, with a 100% sales target for ZEV LDV
sales by 2035, it is expected that the demand for gasoline will significantly decrease. Capital expenditure in retail fuel stations may shift towards accommodating EV charging infrastructure over projects to increase fuel blending beyond existing
operational constraints. As such, it may be more reasonable to expect ethanol blend of 10% in jurisdictions where there is
no other blending mandate.
For biodiesel, the majority of North American engine manufacturers endorse up to a 5% biodiesel in diesel blend (B5). The
Engine Manufacturers Association issued a technical statement indicating biodiesel use up to B5 should not cause engine
or fuel systems problems.39 As biodiesel becomes more widely tested and used, manufacturers will be in a better position
to support the use of higher blends. Warranty coverage of B20 and higher is offered by select manufacturers under specific
conditions. However, similar to the use of regular diesel, some manufacturers may limit the scope of their warranties by
stating that failures from the use of any fuel cannot be attributed to a factory defect. Therefore, the cost of repair under
these circumstances (if any) would not be covered by certain warranties. As a result, it is expected that the future vehicle
fleet in Canada could handle biodiesel blends of up to 5% by 2030.40
HDRD is a drop-in fuel, with properties indistinguishable from those of petroleum diesel. It has been successfully tested up
to a 50% blend at various climate conditions in existing diesel-fuelled engines.41 However, HDRD currently competes with
biodiesel for feedstock and is more costly to produce than biodiesel and petroleum diesel.42 Domestic HDRD consumption
in 2017 was 250 million litres. HDRD is not produced domestically and global production in 2017 of HDRD was only about
4 billion litres per year.43,44 Given this, it may be more reasonable to expect HDRD blends closer to about 6% (or about 1.3
billion litres of additional HDRD) by 2030. This will require the construction of roughly three new HDRD facilities by 2030,
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either in Canada or globally.
Domestic production versus imports of low-carbon-intensity fuels
The Regulations are expected to provide market signals that will increase the demand for low-CI fuels in Canada. At the
same time, Canada’s Clean Fuels Fund will support domestic production by investing $1.5 billion over five years to de-risk
the capital investment required to build new or expand existing clean fuel production facilities in Canada. Additional volumes are expected to be met with a combination of increased domestic production and imports. The Regulations concerning credit creation do not differentiate between domestic and imported low-carbon fuels. The Regulations require the use
of the Fuel LCA Model to calculate facility-specific CI values, and the same requirements apply to imported low-carbon
fuels. Therefore, the lower the CI value a low-CI fuel has on a lifecycle basis, the more credits the low-CI fuel producer or
importer will obtain. Existing producers and importers of low-CI fuel in Canada are expected to benefit from the demand
created by the Regulations.
Between 2013 and 2017, domestic production of ethanol has been approximately 1.8 billion litres per year, while domestic
consumption in the same period has been between 2.8 to 3.0 billion litres per year. The difference has been met by American ethanol imports.45 The United States has a projected surplus for ethanol in 2030, estimated at 6 billion litres.46 Midwestern states have enacted regulations to promote ethanol production as an indirect measure to support local farming.47
Currently, Brazil is the largest importer of ethanol from the United States, followed by Canada. Given these factors, it is
possible that Canada could import additional volumes of ethanol needed (about 0.7 billion litres) to achieve E10 in jurisdictions where no higher blend rate is required.
Approximately 1 billion litres of additional biodiesel will be required to achieve a 5% blend rate in 2030. Domestic biodiesel
demand in 2017 was approximately 550 million litres. Canada currently produces enough biodiesel domestically to meet
this demand at about 600 million litres. However, Canadian producers exported 300 million litres to the United States in
order to take advantage of tax incentives available there for low-carbon fuels. The remaining domestic demand for biodiesel was imported.48 Importing the required quantities is possible; however, if this pathway is taken, regulated parties
may have to pay a higher price for biodiesel. Based on recent announcements, commercial HDRD projects in Canada are
anticipated to begin production in the coming months and over the next few years. However, there is not yet certainty that
these volumes of HDRD would stay in Canada. As such, it is assumed that additional volumes of HDRD will be imported in
the near future.
Given the availability of imports and the capital cost barriers involved with a rapid scale up in domestic supply, the analysis
assumes for simplicity that additional volumes of ethanol, biodiesel and HDRD supply will be met by imports. Nonetheless,
it is reasonable to expect that there will be some increased domestic production in the long-term as the Regulations ramp
up in stringency and demand for low-CI fuels increase. This will provide a stronger and more reliable signal to investors
with regard to de-risking capital investments. In addition, if the CI value of domestically produced low-CI fuels are lower
than imported low-CI fuels, this will provide an additional incentive for domestic production.
Credits created from supplying low-carbon-intensity fuels
Credits will be earned by low carbon fuel producers and importers for the amount of low-carbon fuel supplied in Canada
and will be issued using an LCA approach. The same volume of renewable fuel used to meet federal and provincial volumetric blending requirements and low carbon fuel standards may be used to create credits under the Regulations.
The regulatory scenario assumes that by 2030, the ethanol content in gasoline increases to 10%, and biodiesel and HDRD
content in diesel and LFO increases to 5% and 6% respectively on a volumetric basis, up from baseline levels. Credits are
estimated by multiplying the amount of energy supplied under the regulatory scenario by the difference between the liquid
class credit reference values (shown in Table 1 above) and the CI of the low-carbon fuel. For the purpose of this analysis,
national average LCA CI values are used in the calculation of credits and are estimated at 49 gCO2e/MJ for ethanol,
26 gCO2e/MJ for biodiesel and 29 gCO2e/MJ for HDRD.49 These LCA CI values were determined based on Canadian data
and other lifecycle assessment tools, and were compared to fuel pathways submitted to British Columbia and California.
Table 4 shows the amount of fossil and low-carbon fuels supplied in Canada in the regulatory scenario between 2022 and
2030. In 2023, it is estimated that there will be 130 Peta Joules (PJ) of low-carbon fuel supplied in Canada. In 2026, credits
from baseline activities and banked credits will no longer be sufficient to fulfill the annual CI reduction requirement.
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Therefore, it is estimated that biodiesel blending in diesel and LFO will increase above baseline levels in 2026 (at 142 PJ)
while ethanol blending in gasoline and HDRD blending in diesel and LFO will increase above baseline levels in 2027 (at 180
PJ). Blend levels are assumed to increase linearly to the assumed blend rates in 2030 (at 293 PJ). The annual supply of lowcarbon fuels remains relatively constant at 2030 levels between 2031 and 2040.
Table 4: Fossil and low-carbon fuels supplied in the regulatory scenario (PJ)
Note: Figures may not add up to totals due to rounding.

2022–2025

2026–2029

Gasoline

5 609

5 327

1 251

10 947

22 684

Diesel

5 206

4 969

1 199

12 147

23 520

LFO

270

224

50

458

1 002

Ethanol

404

404

109

904

1 752

Biodiesel

126

209

69

686

1 071

98

231

82

819

1 229

HDRD

2030

2031-2040

Total

The Regulations will provide incentive for low carbon fuel suppliers to obtain more credits by reducing the CI of the lowcarbon fuels they supply. The reduction of the CI values of low-carbon fuels in California’s LCFS system has been demonstrated since the program began in 2011. This is partly due to lowering of the CI of the electricity grid in California, improved agricultural practices, increased efficiency in production, as well as the use of lower CI feedstocks.50 However, there
is uncertainty as to how much the CI values of these fuels might decline over time. Therefore, it is assumed that the lifecycle CIs of low carbon fuels remain constant over time. Uncertainty around how CI values may change over time is addressed in the uncertainty of impact estimates section.
Table 5 shows the total number of credits estimated for supplying low-carbon fuels by fuel type between 2022 and 2030.
Primary suppliers who have surplus compliance units under the RFR will be able to convert these units into credits under
the Regulations. Therefore, there will be a one-time rollover of credits from the RFR in 2024 estimated at 1.4 million based
on departmental data from the RFR. In 2023, credits from low-carbon fuel blending are estimated at 6.1 million, increasing
to 8.5 million in 2026, and 11.3 million in 2030. Between 2031 and 2040, annual credits for supplying low-carbon fuels decline slightly from 2030 levels.
Table 5: Credits from low-carbon fuels by fuel type (millions)
Note: Figures may not add up to totals due to rounding.

50

2022–

2026–

2025

2029

2030

CARB LCFS Pathway Certified Carbon Intensities

2031–
2040

Total

Ethanol

11.7

13.9

3.4

28.1

57.0

Biodiesel

5.8

12.3

3.8

37.9

59.8

HDRD

5.2

12.5

4.2

42.0

63.9

Total

22.7

38.7

11.4

108.0

180.8

Attribution of supplying low-carbon-intensity fuels to the Regulations
In the baseline scenario, the federal RFR requires fossil fuel producers and importers to have an annual average of 5% renewable fuel content in gasoline (met with ethanol) and 2% renewable fuel content in diesel fuel and heating distillate oil
(met with biodiesel and HDRD) based on volume. Some provinces blend at higher rates due to their own renewable fuel
requirements and low carbon fuel standards, which have increased the national average blend rate in recent years beyond
the levels required under the federal RFR. The same volume of renewable fuel used to meet these federal and provincial
regulations may be used to create a credit under the Regulations. Given that these actions would have occurred in the absence of the Regulations, they will not result in incremental costs or GHG emissions reductions.
In the absence of the Regulations, the likelihood of increased blending above existing federal and provincial blend requirements and policies is low as increased blending would generally be more expensive than maintaining the status quo. Given
this, the increased use of low-carbon fuels above baseline levels is expected to be attributable to the Regulations. Therefore,
costs and associated emission reduction benefits that are expected to occur above baseline levels will be attributable to the
Regulations.
GHG benefits of blending low-carbon-intensity fuels
Blending higher levels of low-CI fuel with fossil fuel is expected to result in increased domestic GHG emissions reductions.
To estimate emissions reductions, it is assumed that the fuel used in Canada remains constant on an energy basis between
the baseline and regulatory scenarios. Therefore, the incremental amount of fossil fuel displaced is equal to the amount of
incremental low-carbon fuel supplied on an energy basis.
Table 6 shows the estimated incremental amount of low carbon fuel supplied domestically due to the Regulations. In the
regulatory scenario, it is expected that low-CI fuel blending will increase above baseline levels by 2025 given that credits
from baseline activities and banked credits will no longer be sufficient to fulfill the annual CI reduction requirement. Incremental blending is assumed to increase linearly from 2025 to 2030, reaching the assumed blend rate in 2030. Between 2031
and 2040, annual incremental low-carbon fuel supplied declines slightly from 2030 levels.

Table 6: Incremental low-carbon fuel supplied by fuel type (PJ)

Note: Figures may not add up to totals due to rounding.

2022–

2026–

2025

2029

Ethanol

2030

2031–
2040

Total

2

41

17

146

206

17

100

36

356

508

HDRD

8

121

49

489

666

Total

27

262

101

991

1 381

Biodiesel

Incremental domestic emissions reductions were quantified by subtracting the estimated emissions in the baseline scenario from emissions in the regulatory scenario. Emissions for each scenario were calculated by multiplying end-use combustion emission intensities by the amount of fuel supplied domestically in each scenario. This is equivalent to multiplying
the incremental low-carbon fuel supplied by the difference between the emission intensity for fossil fuels and the emission
intensity for low-CI fuels. The weighted national average emission intensities used for each fuel are presented in Table 7
(from the Departmental Reference Case). For more information on the difference between lifecycle carbon intensities and
combustion emission intensities, please refer to the section above on lifecycle analysis versus national inventory accounting.
Table 7: Combustion emission intensity values by fuel type (in gCO2e/MJ)

Fuel type

Emission intensity value

Gasoline

71.67

Diesel

71.73

LFO

71.16

Ethanol

2.40

Biodiesel/HDRD

5.92

It is estimated that the incremental GHG emissions reductions are about 91 Mt over the time frame of analysis from blending low-carbon fuels with fossil fuels. GHG emission reductions are shown in Table 8, by blend pathway.
Table 8: Total GHG emissions reductions by blend pathway (in Mt CO2e)
Note: Figures may not add up to totals due to rounding.

Blend

2022–

2026–

pathway

2025

2029

Ethanol in
gasoline

2030

2031–
2040

Total

0

2.9

1.2

10.1

14.3

1

13.9

5.3

53.3

73.5

0

0.7

0.3

2.5

3.6

1.3

17.5

6.7

65.8

91.3

Biodiesel
and HDRD
in diesel

Biodiesel
and HDRD
in LFO

Total

Costs of blending low-carbon fuels
To meet increased low-carbon fuel demand due to the Regulations, terminals will have to store fossil fuels with higher volumes of low-carbon fuel. It is expected that they will incur capital and operating costs to install or upgrade infrastructure
(such as the installation of additional storage or shipping capacity). There are approximately 87 primary terminals in Canada, about 43 have blending capacity and about 44 are without blending capacity.51 Based on stakeholder consultations,
costs to upgrade facilities without blending capacity will be around $10 million per site.
For biodiesel, it is estimated that approximately 25 primary terminal sites will need additional/new biodiesel blending capacity. About half of the biodiesel sites will be required to re-utilize tanks and equipment at an average cost of about $5.5
million per site, and the other half will be required to build a new tank for an additional $2 million per site ($7.5 million).
In addition, it is estimated that approximately five primary terminal sites will require tankage and piping work for HDRD
receipt and blending at about $5 million per site.52 It is assumed that it takes two years to build out terminal infrastructure.53 Therefore, capital costs for terminals are incurred in 2025 and 2026. It is estimated that total capital costs for terminals will be about $281 million over the time frame of analysis.
Retail and cardlock fuelling stations will have to provide blended fuel to end users. It is assumed that fuelling stations are
currently equipped to handle up to 5% biodiesel.
To blend higher levels of low-carbon fuel with fossil fuel, refiners and terminals will also incur net incremental operating
costs for supplying low-carbon fuels, estimated at $7,622 million between 2022 and 2040. Net incremental operating costs
to supply low-carbon fuels were calculated by subtracting the incremental fossil fuel production cost savings by the incremental low-carbon fuel costs. To obtain incremental fossil fuel production cost savings, wholesale fossil fuel prices were
applied to the incremental amount of fossil fuel displaced. To obtain incremental low-carbon fuel costs, wholesale low-carbon fuel prices and ongoing transportation costs were applied to the incremental amount of low-carbon fuel supplied.
To calculate wholesale prices, data from the Kent Group on average fossil fuel price margins by province between 2015 and
2019 were used to determine the differential between wholesale fuel prices and retail fuel prices.54 The Canadian average
differential between wholesale and retail fuel prices is estimated at 43% for the gasoline pool and 38% for the diesel pool.
These wholesale price differentials were then applied to retail fossil fuel price forecasts from the Departmental Reference
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Case in order to estimate wholesale gasoline and diesel price forecasts.
To calculate ethanol and biodiesel prices, energy-equivalent price differentials between low-carbon fuels and fossil fuels
were calculated using data from the U.S. Department of Agriculture on average gasoline, diesel, ethanol, and biodiesel
prices from 2015 to 2019.55 The estimated price differential is 24% between ethanol and gasoline, and 17% for biodiesel and
diesel. These differentials were applied to the wholesale price forecasts for gasoline and diesel in order to obtain ethanol
and biodiesel price forecasts. For HDRD, no price indices exist. As a result, a literature review was conducted to determine
representative volumetric HDRD prices.56 Due to price uncertainty, an average of a high and low estimate of HDRD was
calculated, and an average energy-equivalent price differential was estimated between biodiesel and HDRD of 20%.57
In addition, ethanol and biodiesel are primarily transported by other means than fossil fuel pipelines because of operational challenges such as their ability to pick up water, degrade jet fuel quality, affect materials used in transportation and
storage systems and because the existing pipeline infrastructure does not always line up with where biofuels are produced
or available. It is therefore expected that there will be incremental ongoing transportation costs to deliver ethanol and biodiesel by rail or other modes of transportation.58 Therefore, it is assumed that refiners and terminals will incur ongoing
transportation costs of about $0.05 per litre of incremental ethanol and biodiesel demanded.59
In total, capital costs are estimated at $281 million and operating costs are estimated at $7.6 billion over the time frame of
the analysis. Overall, supplying low-carbon fuels under the Regulations is estimated to result in a total compliance cost of
$7.9 billion between 2022 and 2040.
Potential impacts from indirect land use change
Direct land-use change (DLUC) happens when a particular parcel of land is converted to grow crops for biofuel production.
Indirect land-use change (ILUC) occurs when crops grown for biofuels displace traditional food and animal feed crops,
leading to production of that displaced food crop elsewhere (i.e. other land is converted to grow the food crop). If new agricultural land expands into areas with high carbon stock such as forests, wetlands and peat land this leads to additional
GHG emissions. If it occurs in a highly biodiverse land, it could result in biodiversity loss.
The Regulations are designed to prevent these impacts in two ways. The Fuel LCA Model will account for GHG impacts of
DLUC in the CI of low CI fuels, and the Regulations will include criteria to prevent adverse land-use and biodiversity impacts related to biofuel feedstock cultivation and harvesting. These land use and biodiversity (LUB) criteria apply to feedstock regardless of geographic origin, but feedstock are exempt if they are not biomass (e.g. fuel made from direct-air-capture CO2) or if they have been deemed by the Department as “low-concern biomass feedstock” (e.g. municipal solid waste).
Only biofuels made from feedstock that adhere to the LUB criteria are eligible for credits under the Regulations.
Other potential impacts of blending low-carbon fuels
Ethanol has a higher-octane value than gasoline, so refiners could choose to avoid processing higher-octane gasoline and
produce lower-octane gasoline instead if they choose to blend more ethanol. Given this, there may be some potential for
refiner cost savings.
Alternatively, if refiners choose to keep producing higher-octane gasoline, the blended fuel will have an overall higher-octane value in the regulatory scenario. Standards for Original Equipment Manufacturers have been implemented to provide
high compression engines in cars to the North American market, which require fuel with higher-octane values. Mid-level
ethanol blends (E15 to E25) coupled with high compression engines could lead to some efficiency improvements that may
be sufficient to offset the lower energy content of ethanol. If this is the case, there could be some potential for more emissions reductions and some mitigation of costs to consumers. 60,61
Higher blends of biodiesel in diesel could improve fuel lubricity and raises the cetane number of the fuel. Diesel engines
depend on the lubricity of the fuel to keep moving parts from wearing prematurely. Given this, it is possible that as refiners
blend more biodiesel, they could choose to lower the lubricity of petroleum diesel to save on costs.62
Furthermore, increased blending of low-carbon fuels in fossil fuels is expected to result in changes to air quality. For more
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Kent Group Petroleum Price Data on fossil fuel price margins.
Data sources from the literature review include the Sub Group on Advanced Biofuels – Sustainable Transportation Forum and the NRCan Study of Hydrogenation
Derived Renewable Diesel as a Renewable Fuel Option in North America.
57
A review of potential refinery conversions was examined as a potential pathway for domestic HDRD production, with Total’s La Mede facility acting as a case study.
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American Petroleum Institute, “Ethanol, Biofuels, and Pipeline Transportation (PDF).”
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Based on the estimate used for the Renewable Fuels Regulations.
60
Navius Research (2019). Biofuels in Canada 2019: Tracking biofuel consumption, feedstocks and avoided greenhouse gas emissions.
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NRCan study (2018) on the Deployment of Mid-level Ethanol Blends.
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U.S. Department of Energy, Alternative Fuels Data Center: Biodiesel Benefits and Considerations.
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information on how the Regulations are expected to impact air quality, please refer to the impacts on air quality section
below.
Compliance Category 3: Supplying fuel or energy to advanced vehicle technologies
The end user of fuel may change or retrofit a combustion device, for example an engine, to be powered by another fuel or
energy source such as electricity or hydrogen in transportation. Supplying fuel or energy to advanced vehicle technologies
does not directly reduce the CI of the fossil fuel but reduces GHG emissions by displacing the fossil fuel with a fuel or energy source that has a lower CI.
The Regulations will allow credit creation for some fuels and energy sources supplied to the transportation sector. Quantities of low-carbon energy supplied to certain classes will be eligible to create credits. These fuels or energy sources will include hydrogen in fuel cell vehicles or other vehicles, electricity in electric vehicles, natural gas and renewable natural gas
(including compressed and liquefied) in natural gas vehicles, and propane and renewable propane in propane vehicles.
Electricity supplied to rail vehicles, however, will not be eligible for credit creation.
Supplying electricity to electric vehicles and natural gas/propane to natural gas/propane vehicles are the two representative pathways that have been modelled for Compliance Category 3. This is because there is little to no uptake of other fuels
or energy sources in transportation in Canada (such as renewable natural gas and hydrogen). These are still emerging technologies and there is not enough information on them to estimate their likely uptake in Canada by 2030. However, the Regulations will provide an incentive for these kinds of technologies.
Supplying electricity to electric vehicles (EVs)
For homes equipped with charging stations connected to a network, the charging network operator will be the default
credit creators. Charging network operators will also be the default credit creators for public charging. Private or commercial charging will create credits for site hosts by default.
Credit-creation: Credits will be created in accordance with the following formula based on the energy efficiency ratio of the
vehicle class (Ree), the liquid class credit reference CI value (CIref) [see Table 1 above], the lifecycle emissions of the electricity used to propel the EVs (CIe), the quantity of electrical energy of a given CI supplied to the EVs (Q) and the energy density of electricity (D).
Credits = [(Ree × CIref) – CIe] × Q × D × 10-6
Energy demand forecasts for EVs were obtained from an adjusted Departmental Reference Case. The adjustment assumes
50% LDVs sold in 2030, and 100% LDVs sold in 2035 will be EVs. Electricity that is supplied by a charging station that is
installed in a residence no later than December 31, 2030, will be eligible of creating full credits until December 31, 2035.
After this time, no residential charging will be eligible for credit creation. Any new residential charging stations installed
after December 31, 2030, will not be eligible for credit creation. Given this, it is assumed that 28% of light-duty EV energy
demand from the Reference Case is from public charging, the remaining 72% of demand is from home charging. The Regulations also require that all EV charging data be collected by a charging station that measures and communicates charging
data to a charging network operator. Thus, it is assumed that 7.5% of light-duty EV energy demand is from residential
charging stations capable of collecting and communicating charging data to a charging network operator. It is also assumed that this value will grow by about 2.5% each year based on consultations with stakeholders.63 As a result, these factors were also applied to Reference Case energy demand estimates for light-duty vehicle (LDV) EV charging. Table 9 presents EV energy demand estimates over the time frame of analysis.
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This assumption is based on stakeholder consultation comments that 5 to 10% of EV chargers in Canada have metered charging data capabilities. This analysis
assumes an average of that range of 7.5%.

Table 9: EV energy demand estimates by vehicle category (PJ)
Note: Figures may not add up to totals due to rounding.

2022–

2026–

2025

2029

LDV-LDT

2031–

2030

2040

Total

12

47

24

341

426

HDV

1

3

1

26

31

Buses

22

20

5

61

108

Total

35

70

30

428

558

Credits for supplying electricity to EVs are calculated using constant 2016 lifecycle CI electricity values by province. The
electricity CI values vary depending on the mix of the electricity grid in each province. For example, provinces that rely
more on natural-gas powered electricity will have a higher CI value than provinces that rely more on hydroelectric power.
The Canadian average electricity CI value is 180.4 tonnes per gigawatt hour (t/GWh). An energy efficiency ratio (EER) of
4.1 was used for light-duty vehicles (LDV) and trucks (LDT), and an EER of 5.0 for buses and heavy-duty vehicles. Given
this, Table 10 shows EV credit estimates over the time frame of analysis.
Table 10: EV credit estimates by vehicle category (millions)
Note: Figures may not add up to totals due to rounding.

2022–

2026–

2025

2029

2030

2031–
2040

Total

LDV-LDT

3.4

13.3

6.3

88.5

111.5

HDV

0.4

1.2

0.5

9.8

11.9

Buses

0.6

1.0

0.3

6.2

8.1

Total

4.4

15.5

7.0

104.5

131.5

Given the relative infancy of certain EV classes compared to their internal combustion engine (ICE) counterparts, some

projections of future EV uptake vary substantially from what is estimated above. Barriers to wide-scale EV adoption include costs, technical limitations, infrastructure, and market dynamics and technological constraints, including range limitation and charging times. Moreover, infrastructure requirements for EVs are complex when compared to fossil fuel-related infrastructure already in place. While attitudes towards EVs for commercial and industrial applications are evolving
and government incentive programs are helping to increase adoption rates, the current dominant market preference remains for ICE vehicles. Factors pushing towards increased EV adoption include increasing market familiarity with the
technology, improvements in battery range and charging times, expanding infrastructure, and decreasing costs. Given the
wide variability among forecasts, a sensitivity analysis on the number of credits created for supplying fuel and energy to
advanced vehicle technologies is presented in the Uncertainty of impact estimates section.
Attribution and incremental impacts: It is expected that the EV market will continue to expand in the baseline scenario in
the absence of the Regulations, with corresponding increases in electricity consumption as a substitute to gasoline and diesel. Other policies, such as the federal light duty vehicle (LDV) ZEV sales mandate, will also create incentives for EV uptake
and infrastructure to be built.
Primary suppliers will have the option to acquire credits by trade from charging network operators and site hosts, therefore
acting as a subsidy. This subsidy on its own will not likely be sufficient to incentivize investment that supports measurable
incremental EV uptake. However, it will provide another incentive that could work in conjunction with other federal and
provincial EV policies to boost market signals for increasing EV deployment. This analysis does not take that impact into
account.
Supplying natural gas and propane to natural gas and propane vehicles
For compressed and liquefied natural gas and propane, including the fossil portion of any blend with a renewable fuel component, the fuelling station owner or operator will be the default credit creator for fuelling for transportation purposes. The
credits will be created in the liquid class as this represents a displacement of liquid transportation fuel.
Credit-creation: Credits will be created in accordance with the following formula based on the liquid class credit reference
CI value (CIref) [see Table 1 above], the lifecycle CI, the volume (Q) and the energy density (D) of compressed natural gas
(CNG), liquefied natural gas (LNG) or propane supplied.
Credits = [CIref – CILNG,CNG,propane] × Q × D × 10-6
Energy demand from natural gas and propane powered vehicles is estimated at 7 PJ in 2022, increasing to 9 PJ in 2030, and
to 13 PJ by 2040. For the purpose of this analysis, credits for supplying natural gas/propane in transportation are calculated using constant lifecycle CI values of 67 gCO2e/MJ for CNG, 75 gCO2e/MJ for LNG, and 75 gCO2e/MJ for propane. It is
assumed that 50% of the natural gas demand is CNG and 50% is LNG. No EER values are mentioned in the formula as the
EER values are close to one for these pathways. Using energy demand forecasts from the Departmental Reference Case, it
is estimated that 0.06 million credits will be created in 2022, increasing to 0.09 million in 2030, and to 0.12 million credits by
2040. The analysis does not take into account the updated CI values in the Fuel LCA model for natural gas and propane that
would result in fewer credits.
Attribution and incremental impacts: This pathway on its own will not likely be sufficient to incentivize investment that
supports measurable incremental natural gas/propane uptake in transportation. As with EVs, however, this pathway will
provide another incentive that could work in conjunction with other federal and provincial policies to boost market signals
for increasing deployment of natural gas and propane vehicles. This analysis does not take that impact into account.
Impacts from the Compliance Fund
The Regulations will establish a Compliance Fund as a flexibility mechanism. Primary suppliers will be able to contribute
to this compliance fund mechanism for up to 10% of their annual reduction requirement. The credit price under the fund
will be set in the Regulations at $350 in 2022 nominal dollars per compliance credit (CPI adjusted), which corresponds to
$343 in 2021 dollars. Any contributions to the fund must be used for projects or activities that reduce emissions within a
five-year period from the time the contribution is made. This analysis treats the fund contributions as if they are transfer
payments. Thus, impacts from the fund are presented as equal and offsetting costs to industry (payments) and benefits to
society (assets for investments to reduce GHG emissions).
It is estimated that the fund will be used initially in 2025 for about 0.3% of the credit requirement, equivalent to about 45
thousand credits. Between 2026 and 2038, it is estimated that the fund will be used up to the full 10% limit at 3.4 million
credits in 2030. In 2039, it is estimated that use of the fund will decline as credits from supplying fuel or energy to advanced
vehicle technologies increase over time and the credit requirement of 14 gCO2e/MJ stays constant. Estimates of fund assets

and payments over the time frame of analysis are presented in Table 11.

Table 11: Estimates of fund assets and payments (millions of dollars)
Note: Figures may not add up to totals due to rounding. Monetized values are discounted to present value using a 3% discount rate.

Fund assets

Fund
payments

2022–

2026–

2025

2029

2030

2031–
2040

Total
Presen
t Value

14

3,055

929

7,001

10,999

-14

-3,055

-929

-7,001

-10,999

Quantification of eventual GHG reductions from the fund is not possible at this time and is beyond the scope of this analysis. This is because the specific projects that will receive support in the future from the fund are unknown at this time.
Without information on project parameters, it is not possible to estimate incremental GHG emission reductions. However,
given that the fund will be required to deliver real, short-term, traceable reductions, it is expected to contribute to the objective of the Regulations to achieve GHG reductions.
Emerging technology pathways
Emerging technologies are technologies that are at a lower technological readiness level, or those that are at a high technological or commercial readiness level but have low adoption rates due to various reasons such as cost, asymmetric information, or lack of incentive. It is expected that the Regulations will provide a sufficient incentive to increase the adoption
of emerging technologies to reduce GHG emissions. Examples of emerging technologies that could receive credits under
the Regulations include co-processing low-CI feedstock at refineries, hydrogen in fuel cell vehicles, renewable natural gas
in natural gas vehicles; renewable electricity at fossil fuel facilities, and emerging low-CI fuels such as synthetic fuels from
direct air capture. However, because emerging technologies have low adoption rates there is not a lot of data available on
costs. Credits for emerging technologies are assumed to be incremental and cost the same as the fund ($343 per credit in
2021 dollars). Given this, it is assumed that emerging technology credits make up the difference between the amount of
credits required and credits created from mature technologies plus credits obtained from payments to the fund.64
By 2026, it is assumed that banked credits, credits from mature technologies, and fund contributions will no longer be sufficient to fulfill the credit requirement. Thus, 3.9 million credits from emerging technologies will be required. Credits from
emerging technologies are estimated to gradually increase to a maximum in 2030 at 8.3 million, and then gradually decrease each year after until 2038 when they are no longer needed due to a crowding out effect from increasing baseline
credits created from supplying fuel or energy to advanced vehicle technologies and a constant annual CI reduction requirement. As a result, the associated incremental costs and GHG reductions follow the same trend. Incremental impacts from
emerging technologies are presented in Table 12 between 2022 and 2040.
Table 12: Incremental costs and GHG reductions from emerging technologies

Note: Figures may not add up to totals due to rounding. Monetized values are discounted to present value using a 3% discount rate.
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“Mature technologies” are defined as technologies where the scientific background is well understood and they have been in use for a long enough period such that
most of its initial liabilities and problems have been removed or reduced by further development.

Total
2022–

2026–

2025

2029

2030

2031–

Presen

2040

t
Value

Costs
(millions of

0

6,879

2,254

7,993

17,126

0

23.8

8.3

32.6

64.7

dollars)
GHG
reductions
(Mt CO2e)

The CI reduction requirements after 2030 will be subject to a review of the Regulations and potential future amendments.

Impacts on air quality
Some of the representative pathways are expected to result in changes to the emissions of air pollutants, which would
therefore result in changes to air quality. Air pollutants are substances that affect human health and the environment (such
as ground level ozone, particulate matter, and acid rain).65Air pollutants can be grouped into four different categories: criteria air contaminants and related pollutants (e.g. ozone, particulate matter, sulphur oxides, nitrogen oxides, volatile organic compounds, etc.), persistent organic pollutants (e.g. dioxins and furans), heavy metals (e.g. mercury), and toxics (e.g.
benzene). These air pollutants are all different. They differ in their chemical composition, reaction properties, emission
sources, how long they last in the environment before breaking down, their ability to move long or short distances, and
their eventual impacts.66
The likely impact on air pollutant emissions from Compliance Category 1 is unknown, and has not been assessed. However,
these impacts are likely to be minimal. Air pollutant emissions from gasoline vehicles and engines are already regulated to
a significant extent under existing regulations such as the Regulations Amending the Sulphur in Gasoline Regulations,
which limit the sulphur content of gasoline.67Refining sector emissions are also regulated through the Regulations Respecting Reduction in the Release of Volatile Organic Compounds (Petroleum Sector).68 In addition, given the flexibility
of the proposed Regulations in regard to the choice of compliance pathway, it is unknown where, and by how much, air
pollutant emissions would change.
The impact of the proposed Regulations on air quality due to blending low-carbon fuels is also expected to be minimal. A
previous risk assessment conducted by Health Canada on the health risks and benefits associated with the use of ethanolblended gasoline compared to unblended gasoline indicated that increasing the use of E10 fuel in Canada would result in a
possibly negligible decrease in the number of adverse health effect incidents.69 This decrease would result from a reduction
in ambient air concentrations of select pollutants resulting from E10 fuel use. In general, there were no substantial differences in predicted health effects between the conventional gasoline baseline and E10 fuel scenarios. No further study was
conducted to evaluate ethanol blends up to E15.
In addition, previous analyses by Health Canada indicated that the widespread use of B5 or B20 nationally is expected to
result in minimal air quality and health benefits/risks, and these are likely to diminish over time.70 This earlier conclusion
was based on evidence available in 2012. More recent evidence from the United States suggests that the use of B20 in modern engines may result in increases in emissions of some air pollutants compared to the use of ultra-low sulphur diesel fuel
65
66
67
68
69
70

For more information, refer to ECCC’s website on Air Quality.
For more information, refer to ECCC’s website on Air Pollutants Overview.
For more information on air pollutant emissions regulations and measures, refer to Canada’s Air Pollutant Emissions Inventory Report: 2020.
Regulations Respecting Reduction in the Release of Volatile Organic Compounds (Petroleum Sector).
Health Canada study (2010) on the Health Risks and Benefits Associated with the Use of 10% Ethanol-blended Gasoline in Canada.
Health Canada study (2012) on the Human Health Risk Assessment for Biodiesel Production, Distribution and Use in Canada.

(ICCT 2021). The air quality impacts in the Canadian context and any associated air pollution health impacts have not been
estimated.
Currently, there is limited information regarding the air quality impacts associated with increased HDRD blending in diesel.

Summary of credits created
Early credit creation starts upon registration of the Regulations. Early action credits are created for baseline actions (e.g.
low-carbon fuels supplied for federal/provincial blending mandates, supplying fuel or energy to advanced vehicle technologies) for up to twelve months before the coming into force on July 1, 2023, of the annual reduction requirements under the
Regulations. Credit creation from baseline pathways plus banked credits from previous years are sufficient to fulfill the
credit requirement and result in an accumulation of banked credits for the first two years that the Regulations are in force
(2023–2024). In 2025, credits from baseline pathways and banked credits are estimated to no longer be sufficient to fulfill
the credit requirement. As a result, it is estimated that incremental actions (e.g. CCS, blending low-CI fuels) will be required starting in 2025. It is estimated that 2025 is the last year in which banked credits are used and the first year in which
the fund is accessed. In 2026, it is estimated that credits from emerging technologies will be required to fulfill the credit
requirement. By 2030, the Regulations reach full stringency at 14 gCO2e/MJ and blending of low-carbon fuels will be used to
the assumed blend rates (10% for ethanol, 5% for biodiesel and 6% for HDRD). The fund will also be accessed to the regulatory limit of 10% and emerging technology credits will be needed to meet the credit requirement. Credit estimates between
2022 and 2030 are presented in Table 13. Credit cost estimates by pathway are presented in Table 14.

Table 13: Credit estimates between 2022 and 2030 (millions)
Note: Figures may not add up to totals due to rounding.

2022

2023

2024

2025

2026

2027

2028

2029

2030

Baseline credits

3.7

9.7

8.8

9.5

10.0

10.7

11.7

12.8

14.6

0

3.7

8.7

3.8

0

0

0

0

0

0

0

0

4.0

9.0

11.6

13.5

15.3

16.3

0

0

0

0

2.0

2.5

2.8

3.1

3.4

3.7

13.4

17.5

17.5

21.2

24.7

28.0

31.2

34.3

Credits required

(0)

(4.7)

(13.7)

(17.5

(21.2)

(24.7)

(28.0)

(31.2)

(34.3)

Net credits

3.7

8.7

3.8

0

0

0

0

0

0

Banked credits

Incremental
credits

Fund

Credits created
and banked

The estimated trend in total credits created between 2031 and 2040 slightly declines after 2030. However, as the credit requirement remains constant at 14 gCO2e/MJ, credits from supplying fuel or energy to advanced vehicle technologies are
estimated to increase over time, crowding out incremental credits and the fund. As a result, incremental credits decrease
from 16.3 million in 2030 to 8.0 million in 2040 and the fund decreases from 3.4 million in 2030 to zero in 2040. Credit estimates by compliance category between 2022 and 2040 are presented in Figure 5.
Table 14: Summary of pathway cost and overall credits in 2030
Note: Figures may not add up to totals due to rounding.

Pathway

Banked credits

Credits

Cost per credit

(millions)

($/credit)
-

-

Low carbon fuels from current mandate

6.4

-

Supplying fuel or energy to advanced vehicle

7.0

-

0.1

-

technologies (EVs)
Supplying fuel or energy to advanced vehicle
technologies (NGVs and propaneVs)

Pathway

Credits

Cost per credit

(millions)

($/credit)

Baseline carbon capture and storage

1.1

-

Biodiesel (5%) in LFO

0.2

41

Biodiesel (5%) in Diesel

1.8

79

Incremental carbon capture and storage

3.0

125

HDRD (6%) in LFO

0.1

134

Ethanol in Gasoline (10%)

0.5

152

HDRD (6%) in Diesel

2.4

158

Fund

3.4

343

Emerging tech

8.3

343

34.3

NA

Total credits created (quantity of credits supplied)

Figure 5: Credit estimates by compliance category, 2022–2040 (millions)
Note: Credit estimates for supplying low-carbon fuels jump in 2024 due to the one-time roll-over of credits from the RFR,
estimated at 1.4 million.

Credit estimates by compliance category

16.0

14.0

13.8
11.7

12.0

Supplying low-carbon
fuels
11.4

Credits (millions)

10.0

10.5
Supplying fuel or energy to
advanced vehicle technologies

8.0

Fund + Emerging
Technologies
7.1

6.0

Actions along the lifecycle

4.1

4.1

4.0

2.0

1.6
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Year
Summary of benefits
The Regulations will reduce GHG emissions that will otherwise be emitted into the atmosphere. It is estimated that the
Regulations will result in 204 Mt of cumulative GHG emission reductions that are attributable and measurable over the
time frame of this analysis, as shown in Table 15 below.
Supplying fuel or energy to advanced vehicle technologies could work in combination with other policies to further incentivize EV uptake but is not likely to result in measurable reductions attributable to the Regulations alone. In addition, by
law, the fund will be required to invest in GHG emission reduction efforts. Given that the timing, magnitude and incrementality of these emission reduction efforts are unknown, the analysis is unable to estimate reductions for them. There is also
uncertainty regarding the potential for actions taken throughout the fuel lifecycle and from potential emerging technologies. Uncertainty regarding the impacts of attribution assumptions have been assessed in a sensitivity analysis (see section
on Uncertainty of impact estimates).
It is estimated that the Regulations will not result in incremental GHG emission reductions until 2025 since industry compliance is expected to be achieved by using credits from actions that will have occurred in the baseline between 2022 and
2024 (see section above on summary of credits created). Incremental GHG emission reductions peak in 2030 at about 18
Mt and are estimated to gradually decline each year after as the CI reduction requirements remain constant after 2030 and
credits from supplying fuel or energy to advanced vehicle technologies crowd out the need to use credits from incremental
pathways. The CI reduction requirements after 2030 are subject to a review of the Regulations and potential future amendments.
Table 15: Incremental GHG emission reductions by compliance category (Mt CO2e)
Note: Figures may not add up to totals due to rounding.

Actions along
the lifecycle

Supplying
low-carbon fuels

Emerging
technologies
Total GHG
reductions

2022–

2026–

2025

2029

2030

2031–

Total

2040

3.0

12.0

3.0

30.0

48.0

1.3

17.5

6.7

65.8

91.3

0

23.8

8.3

32.6

64.7

4.3

53.2

18.0

128.5

204.1

Summary of industry compliance costs
It is expected that credits will be created under the Regulations for activities that will have otherwise occurred in the baseline scenario. As such, not all of the costs will be attributable to the Regulations. Incremental compliance costs attributable
to the Regulations are estimated at $41.7 billion over the period of analysis and are presented in Table 16.
Table 16: Net compliance costs (millions of dollars)
Note: Figures may not add up to totals due to rounding. Monetized values are discounted to present value using a 3% discount rate.

2022–

2026–

2025

2029

2030

2031–
2040

Total
Present
Value

Net
compliance

4,349

12,131

3,924

21,310

41,715

costs

The Regulations result in incremental compliance costs in 2023 because most of the compliance pathways require upfront
capital investments and lead time for projects to become operational. Early action credits and a low stringency in the early
years of the Regulations allow time for a buildup of banked credits from baseline activities (such as credits from low-carbon fuels supplied under the RFR). This accumulation of banked credits in the early years is expected to provide firms with
enough lead time to make capital investments in projects required by 2030, when the Regulations reach full stringency. As a
result, operating costs are not incurred until 2025 since industry compliance is expected to be achieved by using banked
credits from baseline actions between 2022 and 2024 (see section above on summary credits created). Net operating costs
increase gradually from 2025 to 2029, reaching their peak in 2030 (at $3,924 million). Net operating costs gradually decline
between 2031 and 2040 due to more baseline credits from supplying fuel or energy to advanced vehicle technologies that
reduces the need to use credits from incremental pathways. Estimates of net compliance costs by compliance category are
shown in Table 17.

Table 17: Net compliance costs by compliance category (millions of dollars)
Note: Figures may not add up to totals due to rounding. Monetized values are discounted to present value using a 3% discount rate.
2022–

2026–

2025

2029

2030

2031–

Total

2040

Presen
t
Value

Actions along

3,931

546

127

1,081

5,686

404

1,652

614

5,234

7,904

0

6,879

2,254

7,993

17,126

14

3,055

929

7,001

10,999

4,349

12,131

3,924

21,310

41,715

the lifecycle

Supplying
low-carbon
fuels

Emerging
technologies
Fund
payments
Net
compliance
costs

Industry and government administrative costs to ensure compliance
The Regulations will require primary suppliers to keep records and submit reports (including a registration report, a compliance report, and verification reports). They will also incur costs to submit information on credit creation activities and
third-party verification of reports. In addition, primary suppliers and renewable fuel producers and importers who were
previously regulated under the Renewable Fuels Regulations (RFR) will benefit from some administrative cost savings due
to the repeal of the RFR. As a result, net administrative costs to primary suppliers are estimated at $64.8 million over the
time frame of analysis. Administrative cost savings to primary suppliers and renewable fuel producers and importers are
estimated at $7.2 million from 2022 to 2040. As a result, there will be total net administrative costs to industry estimated at
$57.6 million between 2022 and 2040.71
The Department will incur opportunity costs to enforce and administer the Regulations. With respect to enforcement costs,
it is expected that there will be costs required to hire and train new enforcement officers, training for current enforcement
officers, costs for equipment, and costs for inspections. In total, enforcement costs are estimated at $10.3 million between
2022 and 2040.
Program implementation opportunity costs include the hiring and training of new full-time employees, training and equipment, policy analysis, data collection and analysis, verification of third-party verifiers, compliance promotion, as well as
reporting and information management. The Department will also incur administrative costs related to the design and development of a credit transaction system, the Fuel Lifecycle Assessment Model, and the electronic reporting system. Resources will also be required in order to operate the credit transaction system, verify compliance pathways, as well as to
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In the “One-for-one rule” section of the Regulatory Impact Analysis Statement (RIAS), these costs are also annualized at $302,700 in 2012 dollars over a 10-year
period (2021 to 2031) using a 7% discount rate as per the Red Tape Reduction Regulations.

update these tools and systems. In total, program costs for the Regulations are expected to be about $73.0 million between
2022 and 2040.
Table 18: Administrative costs for industry and Government (millions of dollars)
Note: Figures may not add up to totals due to rounding. Monetized values are discounted to present value using a 3% discount rate.
2022–

2026–

2025

2029

2030

2031–
2040

Total

Industry
administrative

9.8

13.2

3.6

38.2

64.8

(0.8)

(1.6)

(0.4)

(4.4)

(7.2)

29.0

19.0

4.4

37.5

89.8

37.9

30.5

7.6

71.4

147.4

costs
Industry
administrative
cost savings

Government
administrative
costs

Net
administrative
costs

Total net industry administrative costs are estimated at $57.6 million between 2022 and 2040, and total government administrative costs to implement and enforce the Regulations are estimated at $89.8 million over the time frame of analysis.
Total administrative costs to industry and government necessary to ensure compliance with the Regulations are estimated
to be $147.4 million between 2022 and 2040.
Cost-effectiveness analysis of central case results
Between 2022 and 2040, the Regulations are estimated to result in GHG emission reductions of 204 Mt at a cumulative cost
of $41.8 billion to industry and government and a net cost of $30.8 billion to society over the time frame of analysis. Table
19 presents a summary of central case impacts.
Table 19: Central case impacts (millions of dollars)
Note: Figures may not add up to totals due to rounding. Monetized values are discounted to the present value using a 3%
discount rate.

Total
2022–

2026–

2025

2029

2030

2031–

Presen

2040

t
Value

Credit creation
costs

Fund payment
costs

Administrative
costs
Fund asset
benefits
Administrative
cost savings
Net costs

4,335

9,077

2,995

14,309

30,715

14

3,055

929

7,001

10,099

29

19

4

38

83

(14)

(3,055)

(929)

(7,001)

(10,999
)

(1)

(1)

(0)

(3)

(6)

4,363

9,094

2,999

14,343

30,793

4

53

18

128

204

GHG emission
reductions (Mt)

To obtain the cost per tonne estimate of the Regulations, costs to industry and government are divided by the amount of
the GHG emissions reduced between 2022 and 2040. To obtain the net cost per tonne estimate of the Regulations, costs to
industry and government less benefits to society are divided by the amount of the GHG emissions reduced between 2022
and 2040. In this analysis, only the monetized costs are discounted. The GHG emission reductions are left undiscounted.
The analysis was done this way to show what the costs of the Regulations will be to achieve the estimated amount of GHG
emission reductions in their physical form. Therefore, the anticipated GHG emission reductions will be achieved at an estimated cost per tonne of $205 and a net cost per tonne of $151 (see Table 20).
Table 20: Central case cost-effectiveness analysis (2022–2040)
Note: Figures may not add up to totals due to rounding. Monetized values are discounted to the present value using a 3%
discount rate. GHG emission reductions are undiscounted.
Total
2022–

2026–

2025

2029

2030

2031–
2040

Presen
t
Value

Cost

4,384

12,130

3,924

21,307

41,709

Total
2022–

2026–

2025

2029

2030

2031–
2040

Presen
t
Value

(millions $)
Net cost
(millions $)

4,363

9,094

2,999

14,343

30,793

4

53

18

128

204

GHG
reductions
(Mt CO2e)
Cost per tonne ($/tCO2e)

205

Net cost per tonne ($/tCO2e)

151

Uncertainty of impact estimates
The results of this analysis are based on key parameter estimates, which may be higher or lower than indicated by the projections and assumptions relied on to develop the analysis. For example, the modelling relies on assumptions about the
proportion of category 1, 2 and 3 credits that will be created and at what cost. These assumptions account for the costs of
known, mature technologies as well as assumptions about emerging technologies. It relies on projections of energy demand
and prices. Furthermore, it follows TBS guidance on federal cost-benefit analyses of regulations, which requires the use of
a 3% discount rate when a regulation has health or environmental impacts.
Given this uncertainty, sensitivity analyses were conducted to assess the impact of changes to these parameters on the expected impacts of the Regulations, where possible between 2022 and 2040.
Credit creation: The estimated number of credits created for each compliance pathway may be higher or lower than estimated in the central analysis, and consequently the estimated incremental costs and reductions (impacts are shown in tables 25 and 26 below). Feedback from stakeholders was solicited by the Department, which yielded a range of results. Additionally, it is expected that changes in energy demand and future technological advances could result in significantly higher
than estimated credits. To estimate the effect of different credit estimates on the final results, sensitivity analyses were conducted for seven scenarios:
(1)

Fewer credits from actions along the lifecycle: where CCS credits are 50% lower than the central case. There is uncertainty regarding firms’ ability to make investments in GHG reducing projects. For example, if unanticipated technological barriers arise credit creation from CCS would be lower than estimated. In this scenario, 2030 credits for actions along the lifecycle are estimated to decrease from 4.1 million to 2.6 million. From 2022 to 2040, more fund contributions and credits from emerging technologies will be needed, which are both estimated to be the highest cost
pathways in the analysis (at $343/credit). The fund is treated as if it is a transfer payment since the specific projects
that will receive funds are unknown (i.e. no estimated GHG reductions and costs). As a result, this scenario leads to
less GHG reductions and higher costs. Between 2022 and 2040, this will result in a net cost per tonne of about $165
(higher than the central case).

(2)

More credits from actions along the lifecycle: where CCS credits are 100% higher than the central case. This may be
more likely if technological advancements are greater than anticipated. In this scenario, 2030 credits for actions along
the lifecycle are estimated to increase from 4.1 million to 7.1 million. From 2022 to 2040, fewer fund contributions will
be required and credits from emerging technologies will not be needed at all, resulting in more GHG reductions and
lower costs. Between 2022 and 2040, this will result in a net cost per tonne of about $125 (lower than the central case).

(3)

Fewer credits from supplying low-carbon fuels: where the 2030 blend levels of low-carbon fuels are lower with biodiesel in diesel and LFO at 3%, and HDRD in diesel and LFO at 3%, while ethanol remains constant at 10% in juris-

dictions where there is no other blending mandate (in the central case, 2030 blend levels are 5%, 6%, 10% respectively). This represents a scenario in which there are more barriers for supplying low-carbon fuels than anticipated.
For example, if global HDRD supplies are lower than anticipated. In this scenario, 2030 credits from supplying lowcarbon fuels are estimated to decrease from 11.4 million to 8.7 million. Between 2022 and 2040, fund contributions
will be higher and more credits from emerging technologies will be required. This results in greater costs but less
GHG reductions given that the fund is treated as if it is a transfer payment, as mentioned above. Between 2022 and
2040, this will result in a net cost per tonne of about $186 (higher than the central case).
(4)

More credits from supplying low-carbon fuels: where the global supply of HDRD is higher than anticipated and the
2030 blend level of HDRD in diesel and LFO is higher at 10% (in the central case, the 2030 blend level is 6%), while
ethanol blend rates increase to 15% (compared to 10% in jurisdictions where there is no other blending mandate in
the central case). The Regulations will also provide incentive for low carbon fuel suppliers to obtain more credits by
reducing the CI of the low-carbon fuels they supply. However, there is uncertainty regarding how much LCA CI values may decline over time. In this scenario, LCA CI values for low-carbon fuels decline from 49 gCO2e/MJ in 2022 to
41 gCO2e/MJ in 2030 for ethanol, 26 CO2e/MJ in 2022 to 17 gCO2e/MJ in 2030 for biodiesel, and 29 gCO2e/MJ in 2022
to 24 gCO2e/MJ in 2030 for HDRD. In addition, 2030 credits from supplying low-carbon fuels are estimated to increase from 11.4 million to 17.5 million. Between 2022 and 2040, fund contributions and emerging technology credits
will have a lower requirement. Holding all else constant, if the CI value of low-carbon fuels decreases, incremental
GHG emission reductions from low-CI fuels will remain the same (more detail on this is included in the section above
on lifecycle analysis versus national inventory accounting). Furthermore, as credits from low-CI fuels increase, the
level of credits required will decrease given that low-carbon fuels will displace the use of fossil fuels. Therefore, GHG
emission reductions and costs both decrease in this scenario, while reductions decrease less than the costs. Between
2022 and 2040, this will result in a net cost per tonne of about $111 (lower than the central case).

(5) Fewer credits from supplying fuel or energy to advanced vehicle technologies: where credits are 50% lower than the
central case. This scenario could occur if EV or natural gas/propane vehicle uptake is lower than projected or if metered residential EV charging is lower than assumed. In this scenario, 2030 credits from supplying fuel or energy to
advanced vehicle technologies are estimated to decrease from 7.1 million to 3.6 million. From 2022 to 2040, more
credits from emerging technologies and contributions from the fund will be required, resulting in greater GHG reductions and costs. It will also result in a net cost per tonne of about $172 (higher than the central case).
(6)

More credits from supplying fuel or energy to advanced vehicle technologies: where credits are 50% higher than the
central case. This could represent a scenario where EV and/or natural gas/propane vehicle uptake is higher than anticipated. This could also occur if metered residential EV charging is higher than assumed. In this scenario, 2030
credits from supplying fuel or energy to advanced vehicle technologies are estimated to increase from 7.1 million to
10.7 million. Fewer emerging technology credits and fewer fund contributions will be needed. There will also be fewer
credits from incremental actions (i.e. blending ethanol and HDRD) required over the time frame of analysis, resulting
in fewer GHG reductions and costs. Between 2022 and 2040, this will result in a net cost per tonne of about $127
(lower than the central case).

(7)

The fund is not used: and greater reliance on credits from emerging technologies is required to fulfill the credit requirement. In this scenario, 2030 fund contributions are estimated to decrease from 3.4 million to zero. From 2022 to
2040, more credits from emerging technologies will be required, which will result in greater GHG reductions and
costs. This is because the fund is treated as if it is a transfer payment since the specific projects that will receive funds
are unknown (i.e. no estimated GHG reductions and costs). Between 2022 and 2040, this will result in a net cost per
tonne of about $169 (higher than the central case).

Price forecasts: The analysis will be sensitive to the assumptions and forecasts for energy prices over the relevant time period. To address this, the analysis has presented high and low scenarios for the price differential between low-carbon fuels
and fossil fuels. In the low scenario, price differentials are 50% lower than the central case at 12% for ethanol and gasoline,
8% for biodiesel and diesel, and 11% for HDRD and biodiesel. In the high scenario, price differentials are 50% higher than
the central case at 36% for ethanol and gasoline, 25% for biodiesel and diesel, and 28% for HDRD and biodiesel. It is estimated that the Regulations will result in a net cost per tonne of $136 for the low scenario (lower than the central case) and
$166 for the high scenario (higher than the central case).
Discount rate: TBS recommends a 7% discount rate for cost-benefit analyses in most cases; however, for health and environmental analyses or when a regulation has impacts occurring over a long-time horizon, a lower discount rate (3%) is considered more appropriate. A sensitivity analysis was done to compare the central case (3%) to the higher discount rate
(7%). It is estimated that this scenario will result in a net cost per tonne of $111 (lower than the central case).
Table 21: Sensitivity analysis of cost-effectiveness result (2022–2040)

Note: Values discounted to present value using a 3% discount rate, except in the case in which a 7% rate is used.

Variable(s)

Central case (from Table 20)

Credits from actions along the lifecycle

Credits from supplying low-carbon fuels

Credits from supplying fuel or energy

Sensitivity Case

Net Costs

GHG Reductions

(Millions)

(Mt)

Net Cost
per Tonne
($/tCO2e)

N/A

30,771

204

151

Fewer

33,171

201

165

More

26,770

214

125

Fewer

37,405

201

186

More

23,471

212

111

Fewer

46,010

267

172

More

19,157

151

127

Not used

41,815

248

169

Lower

27,678

204

136

Higher

33,864

204

166

7%

22,603

204

111

to advanced vehicle technologies

Fund

Price differential: low-CI fuel versus fossil fuel

Discount rate

The social cost of carbon
The social cost of carbon (SCC) is a monetary measure of the net global damage from climate change that results from an
additional metric tonne of carbon dioxide (CO2) emissions for a given year. For federal regulations that result in changes in
CO2 emissions, the SCC is used to measure the quantifiable costs of emitting, or benefits of reducing, one tonne of CO2 for a
given year.72
To calculate the social benefits from CO2 emission reductions, the annual tonnes of CO2 emissions reduced are multiplied
by the SCC for each year in question. These monetized benefits are then discounted to present value, using a 3% discount
rate, and are summed over the same time frame as the overall analysis. Since 2018, all federal regulatory analysis involving
GHG emissions has relied on the SCC values that were published by the Department in 2016.73 These SCC values are derived from three commonly used peer-reviewed integrated assessment models: the Dynamic Integrated Climate-Economy
(DICE) model, the Policy Analysis for the Greenhouse Effect (PAGE) model, and the Climate Framework for Uncertainty,
Negotiation and Distribution (FUND) model. The central estimate based for the year 2020 is C$52/tCO2 (in 2021 dollars).
There have been no recently published updates to the FUND model, but recent academic literature published by the authors of the DICE model and the PAGE model indicate that the previous iterations of their models that the Department
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Further information can be found in the Technical Update to Environment and Climate Change Canada’s Social Cost of Greenhouse Gas Estimates.
For further information, see the Policy on Cost-Benefit Analysis published by the Treasury Board of Canada Secretariat.

used to develop its 2016 estimate of the SCC are out of date. For example, when using a constant 3% discount rate, the central SCC estimate for the year 2020 from the revised version of the DICE model is US$105/tCO2 (C$136/tCO2),74 which is
more than double the value compared to the previous model iteration. This higher estimate is largely due to updates to
global population estimates, data revisions to economic activity estimates, and incorporating new research on the carbon
cycle.75 In addition, revisions to the PAGE model, which include climate science updates, economic updates, and novel
developments such as incorporating the impact of non-linear Arctic feedbacks on the global climate system and economy,
have also resulted in significant increases to its estimate of the SCC.76 The central estimate from the revised PAGE model
for the year 2020 is US$344/tCO2 (C$443/tCO2),77 which is more than four times the value compared to the model iteration
used to inform the Department’s current central estimate.
As a result, the Department concluded in 2020 that the current SCC values used for Canadian regulatory analysis likely underestimate climate change damages to society, and the social benefits of reducing GHG emissions. Moreover, in the Government of Canada’s Strengthened Climate Plan, A Healthy Environment and a Healthy Economy, the Government of
Canada committed to revisiting its SCC estimates in use and ensuring that Canada’s methodology aligns with the best international climate science and economic modelling.78
As part of that process, the Department has been evaluating the emerging scientific and economic literature as well as key
developments related to the SCC internationally and at leading think tanks. For example, Bressler (2021) developed an extension to the DICE model to explicitly include temperature-related mortality impacts by estimating a climate-mortality
damage function. The author found that incorporating mortality costs increased the SCC for the year 2020 from US$45 to
US$312/tCO2 (C$58 to C$401/tCO2) in the baseline emissions scenario.79
Furthermore, since publication of the proposed Regulations in the Canada Gazette, Part I, there have been a number of
informative SCC-related developments in other jurisdictions, most notably in the United States. This includes the finalized
guidance published by the New York State Department of Environmental Conservation, which recommends that State entities use a central SCC estimate of US$124/tCO2 (C$159/tCO2). The State of New York’s estimates relied on the original federal U.S. Interagency Working Group 2016 methodology,80 but used a 2% discount rate as the central value instead of 3%.81
Lastly, the Department continues to monitor research and analysis from leading think tanks such as Resources for the Future. Recent research includes a Resources for the Future working paper by Rennert et al. (2021), which provides illustrative SCC estimates based on a variety of scenarios when key components used to generate the SCC are updated. When using a constant 3% discount rate, the authors found that the SCC for the year 2020 ranged from US$44 to US$192/tCO2
(C$57 to C$248/tCO2) depending on the socioeconomic trajectory employed.82
As updated SCC estimates from the Department are not yet available, an interim approach continues to be used for the
analysis of the Regulations where a range of updated SCC estimates from the above literature are considered in addition to
the Department’s current SCC value. This is done to illustrate a range of plausible values once the Department updates its
SCC estimate.
Break-even analysis
As there is inherent uncertainty concerning the estimates of avoided climate change damages, an integral part of this interim approach is to conduct a break-even analysis (BEA) to establish a range of benefits needed to offset the monetized
costs of the Regulations. This approach is simple and transparent, offers a risk tolerance perspective, and provides continuity between previous and future climate change analyses.
BEA is a technique used to assess how valuable a non-monetized effect will have to be in order to meet or exceed net costs.
It is most effective when analysts are particularly uncertain about one key parameter – in this case, the dollar value of social benefits from CO2 emission reductions. In climate change policy, BEA involves determining the minimum carbon value
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that will allow a given regulation to break even (i.e., to ensure benefits at least equal costs). Consistent with methodologies
used by other jurisdictions, to validate the break-even value, it should fall within a plausible range of similar values.83
For the Regulations, the break-even value was determined by calculating the net societal cost per tonne of GHG emission
reductions. As illustrated in Figure 6 below, the net societal cost per tonne is estimated to range between $111 and
$186/tCO2 with a central estimate of $151/tCO2. These values were retrieved from the sensitivity analysis shown in Table 21
with the lower bound and upper bound values reflecting more credits and fewer credits being supplied from low-carbon
fuels, respectively. To validate the break-even value, the net societal cost per tonne of the Regulations was compared to a
plausible range of estimates found in the existing and emerging literature. This was done to illustrate what an updated SCC
estimate might be, once the Department completes its review of the SCC. As illustrated in Figure 6 below, this includes the
Department’s current central SCC value of $52/tCO2 at the lower end of the range and an SCC value of $443/tCO2 from the
updated PAGE model at the upper end of the range.
Figure 6: Break-Even Plausibility
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Given the range of plausible estimates for the SCC, the BEA suggests that with the updated SCC estimates, it is plausible
that the Regulations will yield a net benefit result.
Monte Carlo analysis
To further evaluate the impact of the Regulations, the Department calculated an estimate of the probability that the Regulations will break-even. This type of analysis, known as Monte Carlo analysis, was conducted by specifying probability distributions for the net cost per tonne of the Regulations as well as the SCC. For the net societal cost per tonne of the Regulations, a triangular distribution was assumed, with $111 and $186/tCO2 reflecting the lower and upper bounds, and
$151/tCO2 reflecting the peak of the triangle. For the SCC, a uniform distribution was assumed, and the Department’s central SCC value of $52/tCO2 was used as a lower bound estimate while the SCC value of $443/tCO2 was used as an upper
bound estimate. Based on the feedback received from the expert peer-review that was solicited during the Canada Gazette,
Part I, comment period, it was communicated that the SCC estimates illustrated above accurately reflect the range of plausible values found in the scientific literature. Given this, for the purpose of this analysis it was assumed that any value between $52 and $443/tCO2 is equally likely to occur.
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Overall, the Monte Carlo simulation involving 10,000 pairs of values of social benefits and costs yielded a 75% probability
that the Regulations will break-even. Put differently, 75% of the time the Monte Carlo simulation yielded a net benefit result instead of a net cost result. Based on this analysis, the Department concludes that it is plausible that the Regulations
would yield net benefits when using a forthcoming updated Departmental value for the SCC.
Distributional analysis of regulatory impacts
The Regulations will increase production costs for primary suppliers, which will increase prices for households and industrial users. Conversely, credit creation will also generate revenue for low-carbon energy suppliers, which will make low carbon fuels and energy sources (e.g. electricity, renewable diesel) relatively less expensive in comparison. This will lead to
decreased end-use demand for fossil fuels and increased end-use demand for lower carbon energy sources. To evaluate the
impact of price effects that the Regulations could be expected to have on Canadian economic activity and GHG emissions, a
macroeconomic analysis (or dynamic analysis) was completed using EC-PRO, the Department’s computable general equilibrium (CGE) model, and is presented as part of the distributional analysis of regulatory impacts.
Between 2022 and 2040, the cumulative domestic GHG emission reductions attributable to the proposed Regulations are
estimated to be approximately 204 Mt CO2e (about 18.0 Mt in 2030) at a net societal cost of about $30.8 billion. This analysis presents the benefits and costs to Canadian society as whole. The Regulations are also expected to increase fuel prices,
so a fuel price analysis was conducted and is presented below. In addition, the direct impacts of the Regulations and effects
from relative changes in energy prices are not uniformly distributed across society so the analysis has considered a range of
distributional impacts, including the overall GDP and GHG impact, impacts on provinces and territories, impacts on sectors, as well as household and gender-based analysis plus (GBA+) impacts. Furthermore, distributional impacts are presented using 2030 as a representative year given that 2030 is the year in which the Regulations will reach full stringency.
Fuel price analysis
The Regulations are expected to increase production costs for primary suppliers, which will increase gasoline and diesel
prices for households and freight transportation since they are the main consumers of these liquid fuels. Table 22 presents
the share of liquid energy demand by broad sector category projected in 2030. The majority of gasoline demand is consumed by households and the majority of diesel demand is consumed by freight transportation and industry.
Table 22: Share of liquid energy (gasoline and diesel) demand by sector category in 2030

Sector category

Share of liquid energy
demand (%)

Households

41

Freight transportation

40

Industry

11

Commercial

Electric utility generation

8

<1

Price impacts in the earlier years of the Regulations are expected to be minimal given the initial stringency in 2023 (at 3.5
gCO2e/MJ CI reduction) that will be met with credits created from actions expected to occur in the baseline scenario (such
as credits from supplying fuel or energy to advanced vehicle technologies and existing blending requirements), which will
be banked in the initial years. As the stringency increases gradually over time to a 14 gCO2e/MJ CI reduction in 2030, incremental price impacts will likely increase year by year as firms begin to invest in incremental credit creating projects.
Three scenarios of potential incremental price impacts in 2030 on gasoline and diesel are presented in Table 23, assuming

that demand for energy remains constant (a partial-equilibrium analysis). There is no incremental cost to LFO and HFO as
the fuel pools are no longer required to fulfil a CI requirement. However, blending in the fuel pools are expected in the central case, with the associated costs assumed to be absorbed in the gasoline and diesel fuel price impacts. One scenario represents a low-likelihood situation in which all credits are self-created and used by primary suppliers to meet their CI reduction requirement, and therefore credits will not go to the credit market for sale. To estimate this, the average cost to create
a credit was used and is estimated at about $150 per credit in 2030. The average cost to create a credit was estimated by
taking the credit creation cost for each pathway in 2030 and then multiplying that by the number of credits created for each
pathway. Another scenario represents a low-likelihood situation in which all credits are created by voluntary parties and
are sold into the credit market at market value. To estimate this, the marginal cost to create a credit was used and is estimated at $343 per credit in 2030.
These scenarios represent lower and upper bound estimates of the cost per credit (none or all of the credits are sold on the
market). A more likely situation will be where some credits are sold in the credit market at market value and some are created and used by primary suppliers to meet their own annual reduction requirement. For example, it is expected that most
credits from actions along the lifecycle will be self-created by primary suppliers and will not be sold on the credit market at
market value, while most credits from supplying fuel or energy to advanced vehicle technologies will be created by voluntary parties and will go to market at market value. Credits from supplying low-carbon fuels are expected to be created via a
combination of both voluntary parties and primary suppliers. These credits may not go to market if there is a contract in
place between the voluntary parties producing low-carbon fuels and the primary suppliers.
With this in mind, a couple of simple scenarios are considered to establish a narrower range of estimates for the likely cost
per credit. This suggests that the average cost will be within this range and a value of $250 is used to determine a central
estimate of likely fuel cost increases attributable to the Regulations.
Table 23: Estimated range in incremental fuel price impacts in 2030 (cents per litre)
Note: this analysis does not account for increased low-carbon fuel use in the fuel pools.

Some

No credits
Fuel Pool

credits go

go to
market (All
credits are
self-created)

All credits
go to

to market
(Some credits
are selfcreated)

market (No
credits are selfcreated)

Gasoline pool

6

10

13

Diesel pool

7

12

16

The degree to which production cost increases results in price increases to consumers depends on several market factors,
including distribution constraints, market share competition, refinery capacity and production, and fuel demand. Of the
various factors contributing towards the fuel prices, the crude oil price has the highest variability. The Energy Information
Administration estimates the single largest influence behind changing gasoline prices is the crude oil market, which is subject to speculation, price shocks, supply disruptions, and general uncertainty.84 For example, average gasoline prices in
Canada from 2010 to 2019 have ranged from approximately 90 to 140 cents a litre.85 Gasoline prices experience volatility
often related to fluctuations in the crude oil market, but gasoline is subject to its own supply and demand pressures. Cycli-
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cal trends such as seasonal changes in refining costs, production adjustments, and changes in demand contribute to gasoline price movements over a typical year.86 Therefore, while the Regulations may increase fuel prices, their anticipated impact on fuel prices is within the range of regular fuel price fluctuations.
EC-PRO modelling
A macroeconomic analysis of impacts on GDP and GHG emissions, impacts on provinces and territories, and impacts on
sectors was modelled using EC-PRO, the Department’s computable general equilibrium (CGE) model of climate change
policies. EC-PRO captures differences between provinces and territories and forecasts national impacts. EC-PRO simulates
the response to the Regulations in Canada’s main economic sectors in each jurisdiction, and models the interactions between sectors, including interprovincial trade. It captures characteristics of provincial production and consumption patterns through a detailed supply-use table and links provinces and territories by means of bilateral trade. Each province and
territory is explicitly represented as a region. The rest of the world is represented as import and export flows to Canadian
provinces and territories, which are assumed to be price-takers in international markets. The model incorporates information on energy use and combustion emissions from the Departmental Reference Case.
Impacts on GDP and GHG emissions
The Regulations will increase production costs for primary suppliers. Subject to the market considerations outlined above,
it is likely that at least some of these costs will be passed on in the form of increased prices for liquid fuel consumers (i.e.
households and industrial users). Credit creation will also generate revenue for low-carbon energy suppliers, which will
make low carbon fuels and energy sources (e.g. electricity, renewable diesel) relatively less expensive in comparison. On
balance, these price effects are expected to lead to decreased end-use demand for fossil fuels and increased end-use demand for lower carbon fuels and energy sources. To evaluate the direct impact of the Regulations as well as the effect of
relative price changes on Canadian economic activity and GHG emissions, a macroeconomic analysis was completed using
the EC-PRO model. As EC-PRO is a general equilibrium model, it captures direct and indirect impacts to all components of
GDP. Modelling suggests that the Regulations will lead to a decrease in overall GDP of up to $9.0 billion (or up to 0.3% of
total GDP) and GHG emission reductions of up to 26.6 Mt in 2030, assuming that all credits are sold in the credit market
and are sold at the marginal cost per credit, and the fund is only partially accessed.
The Regulations will work in combination with other federal, provincial, and territorial climate change policies to create an
incentive for firms to invest in innovative technologies and fuels by setting long-term, predictable and stringent targets.
The broad range of compliance strategies allowed under the Regulations will also allow fossil fuel suppliers the flexibility to
choose the lowest-cost compliance actions available. If the Regulations induce more long-term innovation and economies
of scale than currently estimated, then the Regulations could result in lower costs and greater reductions, particularly over
a longer time frame.
GDP impacts by province and territory
The costs associated with the Regulations will vary by region. Table 24 shows the breakdown of estimated GDP impacts due
to the Regulations across Canada using EC-Pro.
Table 24: Distribution of estimated GDP impacts across regions in 2030

Province/Territory

British Columbia

Millions of

Percentage

Dollars

Change (%)

(340)

<(0.1)

(1,772)

(0.4)

Saskatchewan

(987)

(0.9)

Manitoba

(350)

(0.4)

Alberta
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Province/Territory

Millions of

Percentage

Dollars

Change (%)

Ontario

(2,855)

(0.3)

Quebec

(1,706)

(0.3)

New Brunswick

(255)

(0.6)

Nova Scotia

(378)

(0.7)

(54)

(0.6)

(370)

(1.0)

43

0.9

28

0.8

37

0.7

Prince Edward Island

Newfoundland and
Labrador
Yukon
Northwest
Territories
Nunavut

It is estimated that the Regulations will have a negligible GDP impact on British Columbia due to revenues generated from
baseline blending credits attributed to the existing Renewable and Low Carbon Fuel Requirements Regulation and baseline credits from supplying fuel or energy to advanced vehicle technologies in the province. Alberta and Saskatchewan are
also estimated to have GDP impacts since upstream oil sectors are largely located in these provinces requiring the credit
obligations. These impacts are higher than in the modelling analysis presented in Canada Gazette, Part I. Two factors contribute towards this increase. Firstly, the higher CI stringency results in a larger reduction requirement on primary suppliers. Secondly, design and modelling changes are narrower in scope with regards to representative pathways included in the
central case. While some projects that conserve hydrocarbon gases are eligible under the generic quantification method,
this pathway is no longer included in the central case. It is expected that there is more CCS abatement possibilities in Alberta compared to Saskatchewan. Saskatchewan has relatively more emissions in light oil mining or heavy oil mining,
where there is a lack of CCS modelling cost information. GDP impacts may be smaller in Saskatchewan should there be an
uptake in CCS or other GHG emission reduction projects in the province.
Ontario and Quebec will have the largest absolute decrease in GDP given that they are the largest provinces by population
and their aggregate fuel consumption is higher than in other provinces. However, relative to the size of their GDP, it is estimated that provinces in Atlantic Canada will be more negatively affected by the Regulations. This is largely because the
Atlantic Provinces are estimated to have fewer opportunities to create credits from actions along the lifecycle of fuels (for
example credit creating opportunities from CCS are unavailable due to inadequate geological storage). Furthermore, baseline EV and low-carbon fuel uptake in Atlantic Canada is low in comparison to other provinces. This lack of baseline credits
affects Newfoundland and Labrador in particular given that the province does not have a blending requirement in place
and it was exempt under the federal RFR. Furthermore, EC-Pro modelling was conducted utilizing an adjusted version of
the 2021 Reference case which did include production from North Atlantic Refinery Limited Refinery’s Come by Chance
refinery. The facility would have faced the reduction requirement under the Regulations. Given the refinery’s closure, the
GDP impact in the province is expected to be smaller than modelled.
Ontario, Quebec, and Manitoba exhibit comparable estimated GDP impacts in scale. For all three provinces, credit creation
from actions along the lifecycle of fuels is limited, with the supply of low-carbon fuels and baseline EV uptake creating the
majority of credits.

Liquid fuels supplied to non-industrial remote communities are exempt under the Regulations. As a result, the model assumes that liquid fuels supplied to the territories will not be covered under the Regulations, but the territories will still
have the ability to generate revenue from the creation of credits. In the model, credits are created in the territories via endogenous fuel switching to lower carbon energy sources. This results in a positive impact on GDP.
Impacts by sector
It is expected that the Regulations will increase production costs for primary suppliers (mostly oil refineries and upgraders). In turn, the resulting higher gasoline and diesel prices will increase costs for sectors that use these fuels in their production processes, which will result in changes to output. Table 25 presents the estimated percentage change in output by
sector in 2030, assuming that all credits go to market and sell at the marginal cost per credit. Change in output reflects the
increase or decrease in the output of finished products within a particular sector. In EC-PRO, sectors adapt to changing
prices in order to maximize profit, and each sector is modelled as one representative firm per province or territory. Therefore, the results do not reflect the impacts on individual facilities. Based on these assumptions, it is estimated that the Regulations will have a negative impact on output for all sectors except for electricity generation. Uncertainty exists surrounding the extent to which fuel consumers will be able to fuel switch away from liquid fuels and make efficiency improvements
to mitigate cost impacts and resulting output reductions.
Table 25: Cost as a percentage change in output by sector in 2030

Sector

Change in Output (%)

Electricity generation

0.3

Oil sands upgraders

0.5

Services

(0.1)

Manufacturing and construction

(0.1)

Cement and other non-metallic
minerals

(0.2)

Airline transportation

(0.2)

Mining (including coal)

(0.2)

Primary metals (including iron and
steel, aluminum, and other)

Natural gas extraction, processing
and distribution

(0.2)

(0.2)

Chemicals (including fertilizers)

(0.3)

Agriculture, forestry and lumber

(0.5)

Sector

Change in Output (%)

Conventional oil extraction

(0.6)

Pulp and paper

(0.6)

Oil and gas pipelines

(0.8)

Primary oil sands and oil sands
mining

(0.9)

In-situ oil sands

(0.9)

Oil refineries

(2.0)

Freight transportation (ground)

(2.1)

This modelling estimates that the Regulations will decrease output for in-situ oil sands (0.9%), oil refineries (2.0%), and
freight transport (2.1%) the most. Oil refineries are primary suppliers under the Regulations and the majority of the gasoline and diesel they produce are supplied for domestic use. Therefore, the majority of their output is directly subject to the
CI reduction requirements under the Regulations. A combination of low-carbon fuel uptake and price impacts on fuel
cause a decrease in output for refineries. Since refined fossil fuel output decreases, the demand for bitumen also decreases.
Freight output also decreases (2.1%) because liquid fuels represent a relatively large portion of the freight costs. Increased
freight production costs are passed onto service users which results in decreased demand.
Oil sands upgraders are also primary suppliers under the Regulations; however, there is an estimated increase in product
output for upgraders 0.5%. This is because most of the synthetic crude produced by upgraders is exported, and as such, is
not covered by the Regulations. In addition, it is estimated that upgraders, and to varying degrees oil extraction sectors,
will have more revenue-generating opportunities from the creation of credits for actions such as CCS and process improvements, in order to meet their annual CI reduction requirements.
Most of the other sectors presented in Table 25 are end users of gasoline and diesel and/or freight transportation service
users and are not subject to the requirements under the Regulations. The magnitude of the estimated impact on these sectors is dependent on how much liquid fuel and freight transportation they consume, as well as the degree to which increased fuel costs are likely to lead to reduced demand for their products. As a result, it is estimated that these sectors will
have small decreases in product output of by 0.1% in the manufacturing and construction sector to 0.9% in the primary oil
sands and oil sands mining sector.
Electricity generation has a positive output effect (0.3%) because the Regulations will create an incentive to switch from
fossil fuels to electricity since it is generally less carbon intensive, depending on the region. The agriculture, forestry and
lumber sector is estimated to have a negative output effect (0.5%) because low-carbon fuels used for blending are assumed
to be imported. To the extent that the low-carbon fuels used for compliance with the Regulations are produced domestically, the impact on output will be lower or even positive.
Competitiveness impacts
Primary suppliers
Refineries, upgraders, and importers that supply gasoline and diesel (primary suppliers) will incur compliance costs in order to comply with the Regulations. Fossil fuel importers and producers are subjected to the same annual CI reduction requirement. Therefore, in the near term, refineries and importers will have the scope to increase product prices in order to

mitigate increased production costs rather than to absorb them through lower profit margins. This will allow them to
maintain competitiveness in the short run. However, over time, increases in gasoline and diesel prices will be expected to
change consumption behaviour in Canada, reducing the overall demand for gasoline and diesel and their inputs (e.g. bitumen).
Upgraders will have limited flexibility to increase product prices to their customers in order to mitigate compliance costs.
Prices for inputs (e.g. heavy oil and bitumen) are based on North American heavy oil benchmarks, leaving little scope for
upgraders to influence the prices. However, upgraders primarily export the synthetic crude that they produce, so the impact on the sector is expected to be minimal given that exports are not covered under the Regulations. In addition, most of
the companies that own upgraders also own refineries. These companies may be at more of an advantage under the Regulations than refining companies that do not own any upstream operations given that they will have more credit creating
opportunities for actions along the lifecycle of fuels.
Compliance costs associated with the Regulations will likely be greater for firms with less ability to create compliance credits rather than acquiring them from third parties. These are likely to be firms with constrained access to capital, such as
primary suppliers with lower levels of production, or limited access to credit creation opportunities. For these firms, additional compliance costs could affect their economic viability if there is insufficient time remaining in the life of a facility to
recover the compliance costs. In certain cases, facilities may need to alter operations due to the Regulations.
It is possible, but unlikely, that firms may choose to increase exports of gasoline and diesel in order to avoid domestic CI
reduction requirements under the Regulations. It is unlikely because all regulated fossil fuels under the Regulations are
assigned the same baseline CI value, so there is no advantage to adjusting the mix of fuels sold domestically or exported
based on differences in CI values. Furthermore, international demand for fossil fuel is exogenous and the Regulations will
not spur an increase in demand for Canadian fossil fuel outside of Canada.
In response to potential financial and competitiveness impacts, several flexibilities have been included in the Regulations.
For example, the broad range of compliance strategies provided for under the Regulations will allow primary suppliers to
choose the lowest cost compliance actions available. In addition, the long-term nature of the Regulations and the gradual
increase in the annual CI reduction requirement between 2023 and 2030 will allow time for investments to take place and
will give investors the certainty needed to make longer-term investments in clean technologies, production facilities, and
infrastructure.
Freight transportation sector
The freight transportation sector is an end user of gasoline and diesel, and will incur increased costs due to the Regulations
as a result of gasoline and diesel price increases. As this sector is not trade-exposed and does not compete directly in international markets, it is expected that the freight transportation sector will offset any increased costs due to the Regulations
by increasing freight transport service prices. As a result, sectors that use freight transportation services, such as mining
for example, will incur increased costs from the Regulations. However, it is possible that some firms in the freight transportation sector may not be able to fully pass on increased costs and may need to absorb some of these costs, depending on
market share competition in the regions in which they operate. As a result, additional compliance costs may require those
firms to alter operations due to the Regulations.
Liquid fossil fuel end users and freight transportation service users
Some sectors that are gasoline and diesel end users or are freight transportation service users, such as mining and iron and
steel, will experience increased costs as a result of the Regulations. However, the Regulations provide an exclusion for fuels
used for generation of electricity in remote communities from CI reduction requirements, which would help mitigate some
of the impacts. The output effects by sector are estimated to be low, even when using a low-likelihood scenario where all
credits go to market at the marginal cost per credit (see Table 25). Therefore, it is unlikely that these increased costs will
cause industry to move production to jurisdictions with lower carbon-related costs. Consequently, it is considered unlikely
that the Regulations will result in “carbon leakage,” in which domestic production is displaced to a foreign location, with
domestic GHG emissions “leaking” out of Canada to other jurisdictions.

Household and gender-based analysis plus (GBA+) impacts
The Regulations are estimated to increase the price of gasoline and diesel and a large portion of these liquid fuels are consumed by households. The Regulations will increase transportation fuel and it is estimated that increased household costs
for gasoline and diesel could range from $2.2 to $5.1 billion, with a central estimate of $3.7 billion. Assuming 2.5 people per
household on average in Canada and applying that to the 2030 population projection of 42.4 million, it is estimated that the

Regulations will result in an average cost per household of $132 to $301 in 2030, with a central estimate of $220.87 However, these impacts will not be distributed equally across households. The average cost per household will depend on how
much or what type of liquid fuel a household consumes.
It is expected that increases in transportation fuel expenses will disproportionately impact lower and middle-income
households, as well as households currently experiencing energy poverty or those likely to experience energy poverty in the
future.88 Moreover, according to Statistics Canada, single mothers are more likely to live in lower-income households, and
may be more vulnerable to energy poverty and adverse impacts from increases to transportation.89
Seniors living on fixed incomes may also face higher transportation costs resulting from the Regulations. This may be most
acute for seniors living in the Atlantic provinces, where they account for a higher share of the total population compared to
other Canadian provinces and are also more likely to experience some of the highest energy expenditures in Canada proportional to income.90,91 It is possible that there could be other socio-economic groups that may have disproportionately
lower income, may be at an increased vulnerability to energy poverty, or may be adversely affected by the Regulations.
However, these groups may not be fully captured in this analysis due to lack of data availability, scarcity of research, or
under-representation in available studies.
Household transportation
Households use gasoline and diesel primarily for passenger transportation, through personal vehicle ownership and public
transportation. This will result in higher refuelling costs for owners of personal vehicles, and added costs to public transportation agencies, potentially resulting in higher fares. Using the increased gasoline price estimates from Table 23, it is
estimated that increased costs could range from $76 to $174 per vehicle in 2030 for households that use gasoline-powered
internal combustion engine vehicles, with a central estimate of $127 per vehicle.92 However, the overall impact on households will vary based on factors such as vehicle fuel type, geography, distances travelled by households and vehicle efficiency.
Low-income households may be disproportionately affected by the Regulations as they may incur higher transportation
costs relative to their income.93,94 Moreover, low-income households tend to have a lower ability to absorb higher fuel costs
compared to high-income households. In addition, low-income households that rely on personal vehicle transportation
may also have limited ability to switch to newer, cleaner or more fuel-efficient vehicles. For example, EVs (such as plug-in
EVs, plug-in hybrid EVs, and hybrid EVs) are relatively newer technologies that tend to have greater upfront costs compared to internal combustion engine vehicles. Therefore, low-income households may continue to purchase cheaper automobile options (i.e. those with internal combustion engines) despite increased gasoline prices, though they may choose not
to drive as much.95
The Regulations will also affect households differently depending on geography and region. For instance, rural households
are more likely to have higher rates of vehicle ownership, but they are also more likely to have less access to public transportation.96 For this reason, they may have limited opportunity to reduce their fuel consumption in response to higher gasoline prices. Similarly, Canadian households in the Atlantic Provinces spend a higher proportional amount of their expenditures on private transportation compared to all other provinces while also having some of the lowest average levels of disposable income.97 Therefore, the impact of increased gasoline prices may have a larger impact on households in the Atlantic Provinces compared to other areas.
The Regulations will increase the price of diesel fuel. Municipalities that rely on diesel-powered buses as part of their public transportation fleets may respond to this fuel price increase by raising transit fares. This will disproportionately impact
lower-income households; a group more likely to use mass transit on a regular basis, and also more sensitive to transit fare

87

The average number of people per household was obtained from Statistics Canada’s families, households and marital status: Key results from the 2016 Census,
and is assumed to remain constant over time.
88
Rezaei, M. (2017). Power to the people: thinking (and rethinking) energy poverty in British Columbia, Canada (Doctoral dissertation, University of British Columbia)
89
Moyser, M., and Fox, D. (2018). Women in Canada: A Gender-based Statistical Report. Statistics Canada.
90
Statistics Canada: Household spending, Canada, regions and provinces
91
Statistics Canada: Population estimates on July 1st, by age and sex
92
The estimated gasoline cost per vehicle is estimated using vehicle counts and fuel demand from the Department’s Motor Vehicle Emission Simulator and fuel prices
are from the Departmental Reference Case 2019.
93
Statistics Canada: Distribution of household economic accounts for income, consumption, saving and wealth of Canadian households, 2017
94
Anowar, S., Eluru, N., and Miranda-Moreno, L. F. (2018). How household transportation expenditures have evolved in Canada: a long-term perspective. Transportation, 45(5): 1297-1317.
95
Ibid
96
Statistics Canada: The Daily – Survey of Household Spending, 2017
97
Statistics Canada: Distribution of household economic accounts for income, consumption, saving and wealth of Canadian households, 2017.

increases.98,99 However, impacts could be mitigated through discounted transit fares offered to lower-income households.
An increase in fuel costs could also result in encouraging increased transit ridership, potentially generating additional revenue to offset the rising costs.100
If electric bus uptake is higher than estimated in this analysis, this could also reduce the impact of fuel prices on transit
authorities. As transit authorities shift towards replacing diesel powered fleets with electric buses, fuel consumption will
decrease, and a variation in fuel price will have a smaller impact on operating expenditures. Furthermore, transit authorities could create credits under the Regulations by implementing electric bus fleets. As a result, cost impacts on transit authorities could be mitigated through sale of credits.
Impacts on remote communities
The Regulations provide an exclusion for liquid fossil fuels supplied to non-industrial remote communities in order to minimize the potential for disproportionate impacts to occur. The Regulations provide an exclusion for fuels used for generation of electricity in remote communities from CI reduction requirements, which would also help mitigate some of the impacts.
Employment impacts
It is estimated that the Regulations could create job opportunities in sectors that may benefit from generating credit revenue (e.g. clean technology), and lost job opportunities in other sectors that are primary suppliers or that use liquid fuels
(e.g. oil and gas). A full employment analysis has not been conducted because GBA+ impacts will depend on the actual
compliance strategies chosen and will depend on the characteristics of the specific populations employed at firms or facilities that may be affected. For example, it is assumed in the analysis that increased demand for low-carbon fuels will be met
by imports. However, if low-carbon fuels are supplied domestically, this could result in positive employment impacts in
low-carbon fuel sectors. Young and middle-aged men will be at the greatest advantage to benefit from employment opportunities within these sectors.101,102
Job opportunities in the oil and gas, or freight transport sectors are expected to be negatively impacted given that the Regulations will increase production costs for these sectors and will decrease demand for fossil fuel products. Canada’s oil refining sector as an example, employs a high proportion of middle-aged men compared to the average working-age population. This group may face an increased risk of job scarcity due to the Regulations.103 When searching for new employment,
older workers in Canada (especially those aged between 55 and 64) face unique barriers including ageism; lack of education
and access to training; difficulty finding and applying for jobs; health issues, work-life balance issues, and lack of workplace accommodations.104,105,106 Facilities within rural communities may also be adversely impacted. Rural facilities often
contribute to rural economies by providing high-paying salaries, municipal tax proceeds, and infrastructure investments.
As such, reductions in industrial activity, salaries, and jobs could potentially negatively affect economic activity and population retention in rural communities.
Environmental impacts
A consequence of climate change is the increased frequency, intensity and/or duration of extreme weather events, which
increases risks for vulnerable populations such as children, seniors, low-income earners and the homeless, as well as
communities in areas exposed to natural hazards. These impacts include increased demands on health care services,
disruption of social networks, damage to, or unavailability of, housing, shelter and other physical infrastructure (e.g.
hospitals, grocery stores, telecommunications).107 Incremental damages incurred as a result of an increase in GHG
emissions are considered to be distributed globally. There are two unique aspects to climate change: (1) it involves a global
externality, where emissions anywhere in the world contribute to global damages; and (2) the only way to effectively
address climate change is through global action. The Regulations, in combination with actions in the ERP, would help to
minimize the impacts of climate change globally. These measures could also minimize the impacts of climate change on
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potentially vulnerable groups in Canada, and contribute to a resilient Canadian economy.

Small business lens
Analysis under the small business lens concluded that the Regulations will not directly impact Canadian small businesses.
No mandatory regulated parties are considered small businesses, and no voluntary participants are expected to be small
businesses. Furthermore, as enabled under subsection 140(3) of CEPA, primary suppliers that produce or import less than
400 m3 of liquid fossil fuel per year are not subject to the requirements of the Regulations.

One-for-one rule
The one-for-one rule applies since there is a net incremental increase in administrative burden on business. The Regulations
will result in a new regulatory title and will be considered an in under the Government of Canada’s one-for-one rule, meaning
that the Regulations will increase administrative burden costs on businesses and introduce a new regulation. As the Regulations will also incorporate the renewable fuel volumetric requirements set out under the federal RFR, this new regulatory
title will be offset by the repeal (an out) of the existing federal RFR. This will result in a net neutral impact on regulatory
titles as per the Government of Canada’s one-for-one rule.
Under the Regulations, only primary suppliers will be subject to mandatory administrative requirements to submit compliance reports. Other parties, such as low-CI fuel producers and importers do not need compliance credits to comply with the
Regulations, they have the option to create compliance credits and participate in the credit market, which will incur administrative costs. For the purpose of this one-for-one analysis, any administrative burden associated with credit creation are
estimated and included regardless of source. Some primary suppliers may also serve as voluntary credit creators whereby
they may, for example, produce or import low-CI fuels. As such, there may be some overlap between primary suppliers and
voluntary credit creators.
The administrative costs incurred by primary suppliers that will result from implementation of the Regulations are primarily
tied to learning about the administrative requirements of the Regulations, registering, the ongoing record-keeping requirements, reporting, and third party verification of reports. The Regulations will require primary suppliers to submit annual
compliance reports and to have them verified by third parties. Preparing and submitting the report is estimated to take 32
hours per company per year, and verification by third parties is expected to take roughly 300 hours per company per year.
For legal contracting, it is estimated that it will take about four hours on average at a frequency of eight times per company
per year. Primary suppliers will also be required to submit a one-time registration report to the Department to register as a
primary supplier under the Regulations. In addition, management, scientists, engineers, analysts, accountants, lawyers and
auditors will be required to learn about the Regulations. It is assumed that it will take about six hours per company to register
and between an average of 16 to 40 hours per company to learn about the administrative requirements of the Regulations.
In the analysis for the proposed Regulations, administrative burden was only calculated for obligated parties and costs imposed on voluntary credit creators were not considered. This approach was taken due to the assumption that non-obligated
parties would only enter the credit market when such an action would be profitable. For the final Regulations, voluntary
credit creators have been included in the one-for-one analysis to demonstrate that consideration has been taken to limit
regulatory burden on businesses, allowing for efficient creation of credits for the credit market.
Non-regulated entities who participate in the CFR credit market through voluntary credit creation will be subject to administrative requirements and thus will incur some costs associated with these actions. Administrative costs are primarily linked
to learning about the administrative requirements of the Regulations, record-keeping, registration, application, reporting,
and verification. The Department expects the following industries may find it beneficial to willingly participate in the CFR
credit market: Low-CI fuel producers and importers, companies owning natural gas fuelling stations, owners or operators of
injection sites for CCS, network operators for public or residential EV charging, site hosts for EV charging, and voluntary
credit creators for emerging technology. In total, the Department estimates there could be approximately 111 voluntary credit
creators participating in the CFR credit market.
The Regulations will also incorporate the existing volumetric requirements that are in the federal RFR, which currently require an average 5% renewable fuel content in gasoline and 2% renewable fuel content in diesel fuel and heating distillate
oil. Incorporating RFR requirements into the Regulations and repealing the RFR itself will not impose new administrative
burden on businesses (i.e. the existing RFR requirements will be carried over to the Regulations without change), but this
will decrease administrative burden as explained below.
The last compliance period for the RFR will be 2022. The final reporting period will be in 2023, the final roll-out period in
2024, and the RFR will be repealed in 2024. As of 2023, RFR stakeholders (e.g. fossil fuel and renewable fuel producers and

importers) will no longer be required to create or maintain new records and submit compliance unit account books. In addition, they will no longer be required to submit reports for Schedule 4 (Annual Report from a Primary Supplier), Schedule 5
(Annual Report from a Participant), and Schedule 7 (Annual Report from a Renewable Fuel Producer or Importer), or complete Schedule 3 (Auditor’s Report) auditing as of 2024.
The one-for-one analysis estimates that 30 primary suppliers obligated under the Regulations will incur incremental costs
in addition to cost-savings from the repeal of the RFR. The net annualized administrative costs for primary suppliers is
estimated to be $228,000, or $7,500 per business108. Businesses that were regulated under the RFR but will not be
mandatory regulatees under the Regulations will see net cost-savings estimated to be $105,000, or $2,500 per business109.
Total annualized administrative costs for voluntary credit creators are estimated to be $1.4 million, or $12,500 per
business110. The costs incurred by voluntary credit creators are expected to be offset by selling credits on the market,
leading voluntary credit creators to benefit net of costs from participation in the CFR credit market. Over a 10-year
timeframe (2022 to 2031), 30 primary suppliers and an estimated 111 voluntary regulatees will incur net annualized
administrative costs estimated to be $1.5 million annually, or $11,000 per business111.

Regulatory cooperation and alignment
Canada is working in partnership with the international community to implement the Paris Agreement, to support the goal
of limiting temperature rise this century to well below 2°C and pursing efforts to limit the temperature increase to 1.5°C. As
part of its commitments made under the Paris Agreement, Canada pledged to reduce national GHG emissions by 40-45%
below 2005 levels by 2030. The Government of Canada has also committed to achieving net-zero emissions by 2050. The
Regulations will contribute to these GHG reduction targets.

International
No other jurisdictions have national regulations that are similar to the Regulations. The EU has a similar policy in place
called the Fuel Quality Directive that requires fuel suppliers to reduce lifecycle GHG emissions from fuels by up to 10% by
2020. The Fuel Quality Directive works in tandem with the EU Renewable Energy Directive, which stipulates that the share
of biofuels in the transportation sector should be 10% (by energy content) for each member country by 2020. Some aspects
of the Regulations will align. For example, the Regulations will have similar sustainability criteria as the EU’s Fuel Quality
Directive in order to mitigate indirect land-use change impacts. However, despite similar objectives, the overall policy approach will differ from the EU.

United States
The United States does not have a national regulation that targets the lifecycle emissions of fossil fuel production. However, it does have the Renewable Fuel Standard (RFS), which requires a minimum volume of renewable fuel content in
transportation fuel sold domestically.112 The Regulations do not have any linkage to the RFS, as the two programs will be
different in GHG reduction strategies. The Regulations provide an incentive to increase low-carbon fuel blending; however,
the obligated parties will determine lifecycle carbon-intensity strategies.
California and Oregon have also enacted regulations that target CI reductions. California’s Low Carbon Fuel Standard
(LCFS) was enacted in 2007, with a target of reducing the CI of transportation fuels at least 10% by 2020. In 2018, the California Air Resource Board approved amendments to the regulation, which requires fuel suppliers to reduce the CI of transportation fuels (fossil fuels and those replacing them) they supply by at least 20% by 2030, from a 2010 baseline. Oregon’s
Clean Fuel Program took effect in 2016 and requires a reduction in the annual average CI of Oregon’s transportation fuels
(gasoline and diesel) by 10% from the 2015 level by 2025. It has similar objectives and approaches to California’s Low Carbon Fuel Standard and the Regulations.
On June 26, 2019, the Minister of Environment and the Chair of the California Air Resources Board signed a new cooperation agreement to advance clean transportation. The agreement commits Canada and California to work together on their
respective regulations to cut down on GHG pollution. Canada and California also committed to share best practices and
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technical information about regulating cleaner fuels, building on California’s Low Carbon Fuel Standard, Canada is also
developing the Regulations as part of this initiative.113
Despite similar objectives and approaches, the Regulations have several design elements specific to Canada. One such variation is the accounting of land use change while determining lifecycle CI of fuels. The California and Oregon regimes also
differ partly because the Regulations are targeting fuels not limited to transportation. The Regulations and the California
and Oregon programs have no interactions in the credit trading system.

Provinces and territories
The PCF was adopted by the Prime Minister and most First Ministers in December 2016. It sets out a collective plan to reduce GHG emissions, grow the economy and adapt to climate change. The Regulations will be implemented as part of the
PCF.
The Regulations aim to ensure compatibility with other federal and provincial policies such as federal and provincial carbon pricing systems, and BC’s RLCFRR and were designed with input from provincial and territorial jurisdictions as well
as other federal programs to align as best possible with evolving climate change objectives to provide investment signals
that are consistent. The Regulations are not anticipated to cause any barriers to interprovincial trade of low carbon fuels
or fossil fuels, given the national scope of the regulations and the compatibility with provincial systems.
Participants can create and bank credits for actions that include current federal and provincial renewable fuel regulatory
requirements and BC’s RLCFRR and were designed with input from provincial and territorial jurisdictions as well as other
federal programs to align as best possible with evolving climate change objectives to provide investment signals that are
consistent. The Regulations are not anticipated to cause any barriers to interprovincial trade of low carbon fuels or fossil
fuels, given the national scope of the regulations and the compatibility with provincial systems. For GHG emission reduction projects, the Regulations recognize the following projects that reduce the CI of fossil fuels as eligible for credit creation:
 a project that enables the creation of credits under federal, provincial or territorial carbon pollution pricing systems;
and
 a project that meets the criteria for reducing the CI of fossil fuel throughout its lifecycle (Compliance Category 1) and
that creates credits under BC’s RLCFRR, such as co-processing biocrudes at a refinery.
The Regulations allow for credit creation opportunities, even if a given project generates credits in another program (e.g.
federal or provincial offset programs). However, it is important to note that different programs may decide not to provide
credits for the same actions. Stakeholders seeking clarity should contact the programs they are interested in to determine if
CFS credit creation will make a project ineligible for that particular program.
Quantification methods developed for credits in Compliance Category 1 are available and will be maintained by the Department. New quantification methods will be developed by a team of technical experts including Departmental representatives
and reviewed by a broader consultative committee that includes stakeholders in industry, academia, other technical experts, etc. The development of new methodologies will take into consideration existing emission reduction accounting
methodologies or offset protocols in other jurisdictions including offset protocols in provinces and territories. In development of the quantification methods, the Department will consider alignment of the CFS quantification methods with offset
protocols of other jurisdictions; however, it is expected that the quantification approaches will differ on a national level
when compared to provincial or territorial specific quantification methods. The Minister will make the final determination
on the addition of any new quantification methods, after having consulted the broader committee of technical experts.

Rationale
GHGs are primary contributors to climate change. The extraction, processing and combustion of fossil fuels is one of the
largest sources of GHG emissions in Canada. Canada now intends to reduce GHG emissions by 40-45% below 2005 levels by
2030 and achieve the goal of net-zero emissions by 2050. Canada also made a commitment with provinces and territories to
reduce GHGs under the PCF. To achieve these goals, a number of GHG reduction measures have been implemented or proposed, including the Regulations.
The Regulations require liquid fossil fuel primary suppliers (i.e. producers and importers) to reduce the CI of the gasoline
and diesel they produce and import in Canada by 14 gCO2e/MJ from 2016 intensity levels by 2030. The Regulations are intended to be a flexible, performance-based policy tool that reduces the CI of liquid fossil fuels supplied in Canada. The Regulations incorporate, but also improve upon the federal RFR by allowing more compliance flexibility and by incentivizing
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renewable and other clean fuels with the lowest CI. The Regulations are also complementary to carbon pricing as they provide an additional incentive to reduce GHG emissions by reducing the CI of liquid fuels, which are primarily used in the
transportation sector, thereby driving reduced emissions from transportation beyond what will be achieved by carbon pricing alone.
Since February 2017, the Department has held extensive consultation sessions with stakeholders and provincial partners on
the Regulations. Participation from industry stakeholders included fossil fuel producers and suppliers, low-carbon fuel
producers and suppliers, emission-intensive and trade-exposed (EITE) sectors, and various industry associations. Participation from non-industry stakeholders included provinces, territories, ENGOs and associations representing Indigenous
Peoples. Stakeholders expressed a diverse range of views prior to prepublication of the Regulations. ENGOs and stakeholders in the low-carbon energy sectors have indicated support for the Regulations while provincial governments and stakeholders in the oil and gas sector have raised concerns about the costs of compliance. The Department has made a number
of changes to the proposal in response to feedback received.
The Regulations are made under the Fuels Division in Part 7 of CEPA 1999. Consistent with the requirements of this Division, the Governor in Council is of the opinion that they will make a significant contribution to the prevention of, or reduction in, air pollution. Cumulative GHG emission reductions attributable to the Regulations are estimated to range, over the
period of 2022 and 2040, from 151 to 267 megatonnes of carbon dioxide equivalent (Mt CO2e), with a central estimate of approximately 204 Mt.
To achieve these GHG emission reductions, it is estimated that the Regulations will result in societal costs that range from
$22.6 to $46.0 billion, with a central estimate of $30.7 billion. Therefore, the GHG emission reductions will be achieved at
an estimated societal cost per tonne between $111 to $186, with a central estimate of $151. To evaluate the central case results, a break-even analysis was conducted that compares the societal cost per tonne of the Regulations to the value of the
social cost of carbon (SCC) in 2021 (estimated at $52/tCO2) as per TBS guidance, and more recently published estimates of
the SCC value in 2022, found in the academic literature ranging between $57 and $443/tCO2. The Department’s current
SCC has not been updated since 2013 and it is reasonable to conclude, looking at the key factors driving increases in more
recently published academic estimates of the SCC, that an updated departmental SCC will result in a value that is higher
than $52/tCO2 in 2021. Based on a peer review and using the range of SCC estimates in the academic literature, it is reasonable to conclude that the GHG benefits of the Regulations will be greater than its costs.
The Regulations will increase production costs for primary suppliers, which will increase prices for liquid fuel consumers,
households and industrial users. Credit creation will also generate revenue for low-carbon energy suppliers, which will
make low carbon energy sources such as electricity less expensive in comparison. This will lead to decreased end-use demand for fossil fuels and increased end-use demand for lower carbon energy sources, thereby reducing national GHG
emissions. To evaluate the impact of price effects due to the Regulations on Canadian economic activity and GHG emissions, a macroeconomic analysis was completed. When price effects are taken into account, in 2030, it is estimated that the
Regulations will result in an overall GDP decrease of up to $9.0 billion (or up to 0.3% of total GDP) while reducing up to
26.6 Mt of GHG emissions, using an upper bound scenario where all credits are sold at the marginal cost per credit.
The Regulations work in combination with other federal, provincial, and territorial climate change policies to create an
incentive for firms to invest in innovative technologies and fuels by setting long-term, predictable and stringent targets.
Moreover, the long-term nature of the Regulations and the increase in the CI reduction requirement between 2023 and
2030 will allow time for investment to take place and may give investors the certainty needed to make investments in clean
technologies, production facilities, and infrastructure required for longer-term decarbonization. The broad range of compliance strategies allowed under the Regulations provide flexibility to fossil fuel suppliers in choosing the lowest cost compliance actions available. If the Regulations induce more long-term innovation and economies of scale than currently estimated, they could result in lower costs and greater benefits, particularly over a longer time frame.
In addition, many Canadians view climate change as a global issue that requires Canada’s leadership to encourage other
countries to participate in collective action to exceed the Paris Agreement’s central objective to limit global temperatures to
well below 2 °C and pursue efforts to limit it to 1.5°C, in addition to achieving the goal of net-zero emissions by 2050. Canada’s 2030 Paris commitment and net-zero 2050 goal require multiple policies, including the Regulations. If the Regulations
are not implemented, then a policy alternative will need to be identified that could achieve the same amount of GHG emission reductions in order for Canada to exceed its 2030 commitment and achieve its 2050 goal.

Strategic environmental assessment
The Regulations have been developed under the PCF. A strategic environmental assessment (SEA) was completed for this

framework in 2016.114 The SEA concluded that proposals under the framework will reduce GHG emissions and are in line
with the 2016–2019 Federal Sustainable Development Strategy (FSDS) goal of effective action on climate change.115

Implementation, compliance and enforcement, and service standards
Credit creation may be eligible upon registration of the Regulations. Reduction requirements for gasoline and diesel will
begin for primary suppliers in July 2023. The Department will proactively communicate with known primary suppliers and
potential voluntary credit creators, as well as industry associations for these sectors, to ensure a maximum number of potential participants are aware of the publication of the Regulations as well as relevant reporting requirements and deadlines.

Implementation and Compliance
Implementation will start once the Regulations are registered and continue throughout the life of the program, evolving to
adapt to changing markets and technologies. A rigorous compliance verification process, relying on reports and records,
will be in place to monitor creation of compliance credits, annual reduction requirements and the credit trading system.
Compliance activities are targeted at raising awareness and assisting the regulated community in achieving a high level of
overall compliance as early as possible during the regulatory implementation process. Significant client services are required to develop compliance promotion material and respond to inquiries. In addition, the requirements set out in the
Regulations are designed to be evergreen and adapt quickly to changing markets and technologies through the quantification methods and the Fuel LCA Model, which are outside the Regulations and do not require a regulatory amendment to
change.
Outreach for regulated parties
Engagement will continue and need to remain responsive throughout implementation, especially in initial years as regulated parties register under the Regulations and require guidance. This would include responses to inquiries and regular
compliance promotion activities (e.g., information sessions, workshops and training) to ensure that the requirements of
the Regulations are well understood. Compliance promotion information such as web content, guidance material and frequently asked questions (FAQs) will be developed.
Development and review of quantification methods for GHG emission reduction projects
New quantification methods will be developed as new technologies are adopted and new project types are carried on in the
oil and gas sector. The quantification methods are developed by the Department or a team of technical experts which includes departmental representatives. The development process involves consultations with stakeholders in industry, academia, provinces and other technical experts. Existing quantification methods may be reviewed when a project type is no
longer considered additional, including when new legislation is implemented or existing legislation is amended impacting
activities associated with the quantification methods.
Development and implementation of an online platform for reporting instruments
The Clean Fuel Regulations Credit and Tracking (CATS) is the IT system underpinning the Regulations. The system will
consist of the following components: registration of all regulated parties, applications for projects and CI values, reporting
systems for all regulated parties and third-party verification bodies, and facilitation of the credit and tracking system.
Trainings on CFR CATS will be organized for regulated parties.
Fuel LCA Model
The Government of Canada Fuel Life Cycle Assessment (LCA) Model, developed by the Department, supports the implementation of the Regulations. The Fuel LCA Model is used in all three compliance categories to determine facility-specific
CI values for low-CI fuels, material inputs and energy sources. A Stakeholder Technical Advisory Committee (STAC) provides advice and support to the Department via technical recommendations pertaining to the ongoing advancement and
maintenance of the Fuel LCA Model. The STAC is composed of members from industry, academia, the Government of Canada, and ENGOs that have expertise in life cycle inventory, life cycle impact assessment or GHG quantification.
Land Use & Biodiversity Criteria
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Reviews of applications for legislative recognition from international jurisdictions on land use and biodiversity criteria will
take place, as well as monitoring and reviewing legislative frameworks and sustainability of biofuel feedstocks to determine
their ongoing eligibility for credit creation.
Review and approval of applications and quarterly and annual reports
Reports and applications will be reviewed as they are received to ensure compliance with the Regulations. The review of
reports and applications will inform compliance promotion activities and these activities would be adjusted according to
compliance analyses or if unforeseen compliance challenges arise. As the regulated community becomes more familiar with
the requirements of the Regulations, compliance promotion activities are expected to decline to a maintenance level.
Quality Assurance Program for third party verification and certification program
The Regulations require applications and reports to be verified by a third party. Regulated parties will be required to obtain
a report from an independent, accredited third-party verification body stating whether the information submitted is complete, compliant with the requirements of the Regulations, and credits and obligations are accurate and without material
error. An accreditation program for third-party verifiers is being developed via collaborative work with accreditation bodies.
Review of the Regulations
Given the continually evolving market dynamics/credit creation opportunities, the Department will monitor and review
market conditions on an ongoing basis. A review of the Regulations will be undertaken, per the Department’s regular practice and in line with the Cabinet Directive on Regulation. This review will conclude five years after the Regulations come
into force, and will include a review of provisions on CI limits and credit creation opportunities.

Enforcement
As the Regulations are made under CEPA, enforcement officers would, when verifying compliance, apply the Compliance
and Enforcement Policy (the Policy) for CEPA. The Policy sets out the range of possible enforcement responses to alleged
violations. If an enforcement officer discovers an alleged violation following an inspection or investigation, the officer
would choose the appropriate enforcement action based on the Policy. The Regulations also make related amendments to
the Environmental Violations Administrative Monetary Penalties Regulations (EVAMPR). This will enable enforcement
officers to issue an administrative monetary penalty (AMP) for certain violations under the Regulations. AMPs are penalties designed to create a financial disincentive to non-compliance with designated legislative requirements and to supplement existing enforcement measures. EVAMPR also specifies the method used to calculate the amount of the AMP, including baseline penalty amounts for different types of violations and violators, and aggravating factors, that, if applicable, may
increase the amount of the penalty.
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