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Introduction 
The report ‘Analysis of the Implication of Canada’s Proposed Clean Fuel Standard for Canadian Biofuels and 
Biofuel Feedstocks’ contains a summary of results and a detailed description of the WAEES model, and the 
modelling methodology that was utilized in the study. This document presents an expanded view of the 
findings of the report in tables and charts. A list of tables and of figures is provided on the final page. 
Information on the Clean Fuel Standard (CFS) is available here. The WAEES report is available here.  

Parties wishing to obtain the underlying data tables and charts can contact Tim Auger, Director of Research. 
ABFC will keep stakeholders abreast of model improvements and will collect feedback and comments on 
the modeling to improve subsequent versions. ABFC will have WAEES update the model to reflect new 
design information released by publication of the draft CFS regulations in Canada Gazette 1. 

 

Contact: Tim Auger, Director of Research 

tauger@advancedbiofuels.ca   

https://www.canada.ca/en/environment-climate-change/services/managing-pollution/energy-production/fuel-regulations/clean-fuel-standard.html
https://advancedbiofuels.ca/CFSWAEESAnalysis
mailto:tauger@advancedbiofuels.ca
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Scenario Descriptions 
The WAESS modeling tested four separate demand scenarios: 

• Scenario 1 (FF-CC1: fossil fuel - compliance category 1)  
This scenario represents the highest credit generation from upstream oil and gas emissions 
reductions. Emissions reductions include Environment and Climate Change Canada’s (ECCC) 
categories: carbon capture and storage, upstream improvements, refinery reductions, and 
incremental methane reductions. 

• Scenario 2 (ECCC-TT: ECCC’s target and trajectory dataset)  
This scenario mirrors ECCC’s modeling data that was released on June 19, 2020. This scenario 
includes a placeholder of 2 million credits generated by ‘emerging technologies’; all other scenarios 
allocate credits to the three category types and do not utilize this placeholder. 

• Scenario 3 (EV-CC3: electric vehicle - compliance category 3)  
This scenario uses electric vehicles as a proxy for all category 3 credit pathways and represents the 
highest credit generation from alternative transportation platforms. Other compliance category 3 
credit pathways include hydrogen fuel cell vehicle use and gaseous transport (renewable natural 
gas, compressed natural gas, liquid natural gas, and propane). 

• Scenario 4 (RF-CC2: renewable fuel - compliance category 2)  
This scenario limits credit generation from CC1 and CC3 to 12 million tonnes per year by 2030 and 
thereby represents the highest credit generation from the use of biofuels of the modeled scenarios.  

 

As credit generation in gaseous and solid class fuels is expected to be achieved at a lower cost than in the 
liquid fuels class regulations, all scenarios incorporate the maximum number of credits each year in cross-
stream credit trading (10% per year). In all scenarios, the model ‘solves’ for biofuels demand represented by 
biodiesel, hydrogenation-derived renewable diesel (HDRD or renewable diesel), and ethanol; all scenarios 
utilize the same, fixed percentage use of pyrolysis oil (10% of heavy fuel oil) and biojet (1% of aviation fuel). 
The model runs determine expansion in biofuels production capacity in Canada and biofuels export/import, 
based on their input commodity prices, transportation, and regional demand and supply. HDRD or 
renewable fuel production capacity could be stand-alone or integrated into petroleum refineries, and/or 
include biocrude co-processing capacity. Based on the use of biofuels, their feedstocks and cost of 
production, the model establishes an estimate for the marginal price of compliance credits in each period 
and determines if obligated parties would utilize the compliance fund.  
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Scenario Summary 
A summary of the credit generation assumptions of the four scenarios is set out below. Where the table 
states ‘model’ this indicates that the WAEES model solves for that value as opposed to it being pre-defined 
or constrained.  The two subsequent tables outline the summary results of biofuel use, production, credit 
price and biofuel blend rates in 2030. The 2018 values are included as a reference (latest available data). 

 

Table 1: Credit Generation Assumption Comparisons Across Scenarios in 2030 

 Scenarios 

million metric tonnes FF-CC1 ECCC-TT EV-CC3 RF-CC2 

Fossil Fuel Improvements (CC1) 14 8 6 6 

Renewable Fuels (CC2) model model model model 

Electric Vehicles (CC3) 3 3 9 6 

Emerging Tech Credits 0 2 0 0 

Cross Stream Credits (10%) 3 3 3 3 

Compliance Fund model 3 model model 

 

Table 2: Biofuel Production, Use, and CFS Compliance Credit Price in 2030 

  Scenarios 

million litres 2018 FF-CC1 ECCC-TT EV-CC3 RF-CC2 

Biofuel Use            

Biodiesel 368 775 799 859 1,042 

HDRD / Renewable Diesel 343 1,146 1,368 1,519 1,938 

Ethanol 3,034 4,251 4,418 4,658 5,320 

Biofuel Production           

Biodiesel 308 578 581 613 702 

HDRD / Renewable Diesel 0 690 904 1,039 1,428 

Ethanol 1,748 3,009 3,160 3,371 3,981 

      

 CFS Credit Price (2020 CAD) n/a $73 $83 $97 $138 

 

Table 3: Biofuel Blend Rates in 2030 

    Scenarios 

percent 2018 FF-CC1 ECCC-TT EV-CC3 RF-CC2 

Average Blend Rate           

Biodiesel 1.3% 2.3% 2.4% 2.6% 3.1% 

HDRD / Renewable Diesel 1.2% 3.4% 4.1% 4.6% 5.8% 

Ethanol 6.5% 11.3% 11.7% 12.4% 14.1% 
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Credit Generation and Credit Price 
These charts compare the distribution of credits generated under each scenario in 2030. The credit types 
are grouped by their compliance category under the CFS with ‘Flex’ referring to compliance flexibilities that 
are distinct from the three main category types. Note that, despite the varying profiles, all four scenarios 
generate comparable total credits in 2030 (between 28.9M and 30.1M).  

 

Figure 1: CFS Credit Generation Breakdown in 2030 - Comparison of Scenarios 

 

 

The four panel charts show the varying contributions of each compliance category in the scenarios. Note 
that the WAEES modelling outputs price data in nominal values and does not account for inflation. 
However, all prices in the charts presented here are adjusted to reflect 2020 Canadian Dollars (CAD). An 
inflation rate of 1.261% was assumed across all years to 2030. 
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Figure 2: Four Scenario Comparison of Compliance Pathway Utilization with Credit Bank and Price 

  

  

The next figure illustrates the varying impact each scenario has on the compliance credit price. This is not 
an estimate of the average cost of compliance, but rather the marginal credit price that pulls sufficient 
biofuels into the market in each period to meet the remaining compliance obligation once other compliance 
pathways are exhausted (as defined by the scenario assumptions). 

Figure 3: CFS Compliance Credit Price Scenario Comparison (2022-2030) 
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Biofuel Consumption (2022-2030) 
The charts below show the modelled net use of each biofuel (biodiesel, renewable diesel, and ethanol) in 
Canada under the four scenarios. A trend seen across all scenarios is that increased demand for biofuels 
begins to grow in 2025, implying that the CFS does not induce a ‘demand shock’ to the biofuel supply chain, 
which supports an orderly fuel market transition to 2030. 

Figure 4: Canadian Biodiesel Consumption by Scenario 

 

Figure 5: Canadian Renewable Diesel Consumption by Scenario 

 



 

7 

 

Figure 6: Canadian Ethanol Consumption by Scenario 
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Biofuel Production (2018-2030) 
These production charts, which include the 2018-2021 period leading up the CFS coming into effect, 
highlight the varying degree to which each scenario drives biofuel production in Canada. In the WAEES 
modelling, these production values are not driven by export demand which remains relatively stable to 
2030. The increasing demand for biofuels that the previous charts summarized is met by increased biofuel 
production in Canada and modest increases in imported biofuel volumes. The production charts make 
apparent the anticipated shift in the biofuels landscape, as renewable diesel production ramps up and 
surpasses biodiesel production. 

Figure 7: Canadian Biodiesel Production by Scenario 

 

Figure 8: Canadian Renewable Diesel Production by Scenario 
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Figure 9: Canadian Ethanol Production by Scenario 
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Feedstock Use (2022-2030) 
The next three charts compare the degree to which feedstocks are used in the production of biofuels in 
Canada for the 2022-2030 period. The feedstock demand follows the same profile as the production charts, 
but these charts define the modelled feedstock proportions used in biofuel production. 

 

Figure 10: Biodiesel Feedstock Use 

 

 

Figure 11: Renewable Diesel Feedstock Use 
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Figure 12: Ethanol Feedstock Use 

 

Biofuel Imports (2022-2030) 
The import charts for each of the three biofuel categories represent the balancing that takes place to fulfill 
Canadian demand for biofuels. Imports are seen to grow across all scenarios, but well below the rate at 
which production increases. 

 

Figure 13: Biodiesel Imports in Canada 
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Figure 14: Renewable Diesel Imports in Canada 

 

 

Figure 15: Ethanol Imports in Canada 
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Two Scenario Comparison: ECCC-TT vs. RF-CC2 
The following selection of charts compares the ECCC-TT scenario directly to the RF-CC2 scenario to 
demonstrate that the CFS design can: (i) attract investment in expanding biofuels production capacity in 
Canada; and (ii) increase biofuels use to avoid greenhouse gas emissions from fossil fuels. 

The first two charts present the differences in how the CFS credits are generated under the two scenarios 
being compared. 

Figure 16: Credit Generation by Activity Type 

 

 

Figure 17: Credit Generation by Compliance Pathway 
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Figure 18: Use of Renewable Fuel in Diesel Pool 

 

 

Figure 19: Use of Renewable Fuel in Gasoline Pool 
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Canada has approximately 620 million litres of biodiesel production capacity. In the ECCC-TT scenario, 
demand for biodiesel increases to 800 million litres in 2030, but biodiesel production remains in line with 
existing capacity. In the RF-CC2 scenario, demand for biodiesel increases to over 1 billion litres in 2030, 
which would support expanding biodiesel production capacity in Canada. 

Figure 20: Canada Biodiesel Production, Use and Trade - ECCC-TT 

 

 

Figure 21: Canada Biodiesel Production, Use and Trade - RF-CC2 
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Canada currently has no renewable diesel production capacity but has established approximately 190 
million litres of co-processing and biocrude production capacity. In all scenarios, the WAEES modelling 
demonstrates expanded production and use of renewable diesel. As noted previously, the ‘renewable 
diesel’ fuel production could reflect stand-alone production capacity (including, converted petroleum 
refineries) and/or co-processing of biocrude at existing refineries and upgraders. Co-processing fuel 
products could include renewable diesel, renewable gasoline, renewable jet fuel, renewable naphtha, etc. 

In the ECCC-TT scenario, demand for renewable diesel increases to almost 1.4 billion litres in 2030 and 
production increases to 900 million litres. In the RF-CC2 scenario, demand for renewable diesel increases to 
almost 2 billion litres in 2030, and production in Canada expands to meet approximately 75% of this 
demand. 

Figure 22: Renewable Diesel Production, Use and Trade - ECCC-TT 

 

Figure 23: Renewable Diesel Production, Use and Trade - RF-CC2 
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Currently, Canada has approximately 2.1 billion litres of ethanol production capacity. In the ECCC-TT 
scenario, demand for ethanol continues to exceed domestic production capacity, reaching almost 4.5 billion 
litres in 2030, which supports a 50% increase in domestic production. In the RF-CC2 scenario, demand for 
ethanol increases to over 5 billion litres in 2030 and the market responds by doubling ethanol production in 
Canada. 

Figure 24: Ethanol Production, Use and Trade - ECCC-TT 

 

 

Figure 25: Ethanol Production, Use and Trade - RF-CC2 
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