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“Energy is power. 
Energy is Canada’s 

superpower”

Tim Hodgson, Minister of Energy and Natural 
Resources

June 8, 2025 
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Canadian context for 
biofuels
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Canadian Liquid Biofuels, SAF and 
Low Carbon Aviation Fuel
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• SAF and Low Carbon Aviation Fuel in Canada

• Jet fuel consumption of 8.5 billions liters in 2023 and no meaningful SAF production

• Parklands Burnaby Refinery has produced nearly 101,000 litres of Low Carbon Aviation Fuel

• Bio-crude production by Arbios Biotech and Bioénergie AE could support SAF production and low carbon jet fuel (co-processing)

• Pure SAF projects at development stage (FORGE Hydrocarbons, Alder Renewables, Refuel, Greenwater, SAF+)

• Air Canada and Neste signed an agreement for 77.6 million litres of SAF blended (started in Dec 2024 and continuing in 2025) 
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Liquid Biofuel Production in Canada 
(other than ethanol and biodiesel)



Current policies and 
programs supporting 

biofuels

6Annual Report, Biofuels in Canada, 2024

https://advancedbiofuels.ca/wp-content/uploads/Biofuels-in-Canada-2024-2025-02-12.pdf


A Snapshot to Net-Zero
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2016: Pan Canadian Framework (PCF)

• Canada’s first-ever national climate plan.

• Goal: Meet Canada’s emissions reduction 

targets, grow the economy, and build 

resilience to a changing climate.

• Among other measures, includes Pan-

Canadian approach to pricing carbon 

pollution.

2020: Canada’s Strengthened Climate 

Plan (SCP)

• Builds on PCF

• Contains 64 strengthened and new federal 

policies, programs, and investments to cut 

pollution and build a stronger, cleaner, more 

resilient and inclusive economy

• Included announcement of $1.5B investment 

in a Low-carbon and Zero emissions Fuels 

Fund to increase the production and use of 

low-carbon fuels

2022: Clean Fuel Regulations (CFR)

• On June 21, 2022, the CFR came into 

effect.

• The CFR are an important part of 

Canada’s climate plan to reduce 

emissions, accelerate use of clean 

technologies and fuels, and support 

sustainable jobs in a diversified economy.

2030: Exceed the Paris Agreement

• On December 12, 2015, Canada and 194 other 

countries reached the Paris Agreement, an 

ambitious and balanced agreement to fight climate 

change

• The 2030 Emissions Reduction Plan (ERP) is a 

roadmap that includes 80 measures across 11 

sectors aimed at achieving 45-50% emissions 

reductions below 2005 levels by 2030

• The ERP attributes 3.3% economy-wide emissions 

reductions to switching to bioenergy

2050: Net-Zero Emissions Economy

• To set Canada on a path to achieve a prosperous net-

zero emissions future by 2050, the Net-Zero 

Emissions Accountability Act was passed by 

Parliament and came into law on June 29, 2021..

• The Act formalizes Canada’s target to achieve net-

zero emissions by the year 2050 and establishes a 

series of interim emissions reductions targets at 5-

year milestones towards that goal.



Provincial Level Policies

Some provinces biofuel 

blend mandates that 

complement the federal 

CFR.

● British Columbia: Low 

Carbon Fuel Standard 

(BC LCFS) with a 1% 

SAF mandate starting in 

2028.

● Alberta: Renewable 

Fuel Standard.

● Ontario: Cleaner 

Transportation Fuels 

Regulation.



Key Recent and Current Federal Programs Supporting SAF
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Investments in Forestry 

Transformation Program ($112M)
Canadian Forest Service flagship program in advance innovation will seek to invest in projects 

that integrate technologies leading to greater energy efficiency and explore bioenergy carbon 

capture in forest sector operations.

Energy Innovation Program 

(~$110M/y)
Supports clean energy innovation, including in bioenergy, by investing in RD&D projects led by 

Canadian innovators in small and medium enterprises, industry, utilities, communities, and via 

world-class federal laboratories and research centres, such as NRCan’s CanmetENERGY. 

Canada Growth Fund ($15B) Launched in 2022, CGF is a public investment vehicle designed to support clean energy and 

clean technology. 

Clean Fuels Fund ($1.5B) Budget 2024 announced retooling of Clean Fuels Fund and its extension to March 31 2030. 

Support will be available to address the misalignment and gaps in regulations, standards and cos 

and de-risk capital investments and the studies that expand the country's clean fuel production 

capacity.   

Strategic Innovation Fund (up to $8B) Includes the Net Zero Accelerator initiative to rapidly expedite decarbonization projects with large 

emitters, scale-up clean technology and accelerate Canada’s industrial transformation across all 

sectors.

Low carbon Fuel Procurement 

Program ($220M)

Offset extra cost of purchasing drop in, low carbon intensity liquid fuels for federal marine and air 

fleets. Has purchase SAF for the Canadian Royal Aur Force (paying for the fuel, claiming the 

environmental benefits, delivering to fuel to a civilian airport (HEFA at high premium).

Canada Infrastructure Bank Expansion of role related to production of clean fuels. Budget 2024 announced CIB will invest at 

least $500 million in biofuels production under its green infrastructure investment stream.



CanmetENERGY 
contribution to SAF 

development
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Devon, Alberta Varennes, Quebec

Ottawa, Ontario
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CanmetENERGY in Devon 

R&D activities on Co-processing and SAF 

Biocrude chemistry and characterization

• Detailed characterization of biocrudes from 
different biomass sources 

• Identification and quantification of chemical 
functional groups 

• Speciation (GC-VUV/MS/FID, GC×GC, HPLC)

• Biogenic carbon quantification and tracking

• Method development and validation

Biocrude co-processing with petroleum

• Catalyst development

• Biocrude upgrading before co-processing

• Co-processing via hydroprocessing 

• Co-processing via fluid catalytic cracking

• Process modeling and simulation, LCA/TEA

SAF Technology

• Catalyst development

• Isomerization of paraffinic feedstocks

• Meeting SAF/jet fuel specifications

Pilot-scale unit for co-processing and SAF 
technology development

Advanced characterization labs



CanmetENERGY-Ottawa’s R&D Activities in SAF & Renewable Diesel

○ Products from lignin-derived intermediates are meeting the fuel standards (ASTM D7566 for jet fuel and ASTM D975 for diesel, 

with 100% biogenic-carbon content)

■ Licensed technology to Canadian company, which is currently scaling up CE-O’s process  

○ Property evaluation has demonstrated that both fast pyrolysis and catalytic pyrolysis bio-oils derived diesel cuts with 6.4% and 

11.7% biogenic-carbon content meet most of the specifications outlined in ASTM D975 except S

○ Upgrading of algae-derived HTL biocrudes for marine application
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High density and better cold flow properties than biofuels derived from lipids (<-80 °C for 
the freezing point of biojet and -36 °C for the cloud point of diesel)

SAF Diesel

100% biogenic-

carbon
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CanmetENERGY in Varennes

R&D activities on Modelling and Ex-ante Scenario Analysis of SAF Production 

Harmonization of techno-economic and environmental 
assessment​: Mission Innovation

• Collaborative project between Canada and Brazil was conducted 
to establish a methodology for harmonizing the techno-economic 
assessment and calculation of carbon intensity  of bio-SAF 
production:

– Harmonized LCA databases and impact estimation methodologies

– Location-specific parameters considered for supply chain

Decision support tool to evaluate diverse SAF production 
scenarios in Canada

• New version (3.1) of I-BIOREF decision support tool was developed 
and tested through thermochemical conversion pathways of 
forestry residues, hydrogen platform, with and without CO2 capture 
and storage (BECCS), breakdown of biogenic versus bon-biogenic 
emissions, etc.

• Case studies for production of Bio-SAF across Canada considering 
multidimensional perspectives, including impact of policy 
instruments, sustainability and circularity.



Canadian approaches 
to SAF

14Source: ICAO

https://www.icao.int/environmental-protection/pages/SAF.aspx


Disclaimer

Natural  Resources  Canada  (NRCan)  is  not  responsible  for  the 
accuracy  or  completeness  of  the  information  contained  in  the 
reproduced material. NRCan shall at all times be indemnified and 
held harmless  against  any,  and  all  claims  whatsoever  arising  out  
of negligence or other fault in the use of the information contained in 
this publication or product. 

The four projects presented in this section are examples of four 
initiatives developed and deployed by Canadian private-sector 
companies. The information has been provided directly by the 
companies and has not been altered. Its inclusion in this presentation 
does not imply endorsement by, or official position of, the 
Government of Canada, nor does it engage the Government in any 
form.
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Chunhoh Ghuna – World’s Largest Hydro-Thermal Liquefaction (HTL) Plant
Aviation fuels production from direct refining or co-processing
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Strategic importance
o World’s first Cat-HTR  biomass-to-biocrude plant

o Supports SAF / upgrading opportunities

Location o Prince George, British Columbia (BC), Canada

Feedstock
o Biomass

o Woody - sawmill residues, primarily bark

Capacity
(Stage 1)

o  25,000 ODMT to produce ~50,000 Bll (~8 M litres).  

o First of multiple  trains to be considered

Expansion opportunity
o Significant scale-up opportunity, which is needed to make the site commercial - 

material government funding available

Project funding o Fully funded; Significant support from  BC & Canadian Governments

Community engagement o Strong partnership formed with Lheidli T’enneh, regional First Nation 

Commissioning o On-track Q4 2024 target1

Ownership o Arbios JV (between Licella & Canfor)

Licella’s interest
o Retains 50% ownership without directly funding Prince George project; Canfor 

holds remaining 50% ownership

1Target dates are indicative and may be subject to change



172024 Alder Energy, LLC – Non-Confidential Information 

Project Avance 

• Full Pathway demonstration from sustainable forest residues to SAF and other fuels.

• 20x scale-up for Alder Renewable Crude (ARC) testing use in refineries worldwide.  

• Final Funding being sought - interest from NRCan, Technoclimat, Boeing

• Engineering begun Q2 2025, commissioning forecast in Q1 2027

Port Cartier, QCJoint Venture at World’s Largest Fast 
Pyrolysis Plant

Alder 

Proprietary 

Technology

Fuel 

Blending

Refinery

Integration

Sustainable

Biomass
Fast 

Pyrolysis 

Oil
Alder Pyrolytic 

Sugars (APS)

Alder 

Renewable 

Crude (ARC)

Upgrade biocrude 

oil for today’s 

refineries

Funding Annoucement
Project Avance

https://www.boeing.ca/news/2025/boeing-commits-to-innovative-canadian-energy-in-support-of-canada-p-8-buy
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VALENT ADVANTAGES

SAF Plays a Key Role in 
Reducing Aviation Emissions

Valent Lower Quality 
Feedstock Input

Valent Manufactured Input

Seed 
Oils

Renewable Diesel (“RD”)

“Lipids”

100% of RD is 
Immediately Saleable as a
“Drop-In” / Fungible Fuel

Lower Quality 
UCO1 &

Brown Grease

Unlimited 
Feedstock

Valent Uses an Innovative & 
More Cost-Effective Process to 
Produce Renewable Diesel and 
SAF Compared to Conventional 

Processes

Canola, 
Soy, Tallow

Fats, Oils & 
Greases

Process Advantages Product AdvantagesFeedstock Advantages

Greater Feedstock Security Lower Operating Expenses Higher Margin

Volume Abundance

Low Cost

Low Carbon Intensity (“CI”) vs. Others

No Pre-Treatment of Low-Quality 
Feedstocks Required

✓

✓

✓

✓

Feedstock Flexibility

More Efficient Use of Inputs /
Less Inputs Required

Modular & Regional Deployment at 
Feedstock Sources / Product Demand

✓

✓
Enhanced Performance and SAF Yield

✓

+90% CI Reduction Generates

More Clean Fuel Credits ✓

✓

Fermented
Ag / Wood
By-Products

Drop-In / Fungible Renewable Diesel /
SAF with Exponential Demand

✓

Sustainable Aviation Fuel (“SAF”)

Renewable Naphtha (“RN”)

Blended into Gasoline or as 
Feedstock for Green Chemicals

Valent “Lipids-to-Hydrocarbon” Process High Yield Liquid Fuel Products

Removes Oxygen 
Without the Use 
of Hydrogen and 

Catalyst

Valent “Abundant” Feedstock

High Quality 
Feedstock Input

1. Used Cooking Oil. -Confidential-



Unlocking Nature’s EnergyTM 19

SixRing’s Technology Sits Within The Scientifically-advanced 

Optimal Zone Of The Biomass-to-Biofuel Production Process 

 

Methane gas Hydrogen gas Biochar Bio-oil

Biomass to Biofuel Processes

Biomass (wood, agricultural waste, animal waste, municipal waste, oilseed crops, algae, etc.)

Direct Composition Conversion to liquid or gas

Burning Anaerobic Digestion Deconstruction Fermentation

High Temperature 
Deconstruction

Low Temperature 
Deconstruction

Gasification Pyrolysis Hydrothermal 
liquefaction

Hydrolysis

Burning

Synthesis & Upgrading

Heat / Energy / Fuel

Fuels /
Chemicals

Other 
Products

Other 
Products

Ethanol

Ambient Temperature 
DeconstructionCellulose 

supplement 
that 

increases 
methane 

gas 
production

Pure Cellulose

Cellulosi
c 

Ethanol

Materials /
Fine Molecules

Sixring’s Technology Transforms Sustainable Biomass
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SixRing’s Pathway to HEFA

Sustainable 
Biomass

20

1Lignin Hemicellulose Depolymerized Organics

Precurs

or
LHDO1

Cellulose
Precurs

or

HEFA 
suitable 

molecules

Ambient Conditions 

Room temperature and 

pressure leads to lower 

capital/

operational costs

Access to C5-C21 HEFA 

molecules

Bypasses the need to 

crack existing biological 

lipids and fats

Purely biomass-based

Circumvents the food vs. 

fuel concerns.



Refuel YYZ Project Overview

PROJECT

Development of renewable fuels facility near Toronto:

▪ 3,000 BPD / 164 MLPY renewable fuel refinery (option to 
build at 6,500 BPD / 356 MLPY) 

▪ Expected production: 2029 (limited volumes earlier)

▪ Production of SAF, RD and Green H2

▪ Feedstock MOUs in place

▪ License with Topsoe Hydroflex (HEFA pathway)

▪ Lifecycle emissions reduction of ~90%

YYZ = Airport Identifier for Toronto Pearson International Airport

BPD = Barrels Per Day (feedstock consumption capacity)

MLPY = Million Litres Per Year (fuel production)

Refuel YYZ Planned Schedule:

Refuel Seeks equity investment for Development phase (USD $21m) to complete engineering, licenses 
and permits in preparation for construction.

Location: Two properties being reviewed in southern Ontario, with good delivery access to Toronto

Toronto YYZ airport comprises ~50% of jet fuel market in all of Canada



Macroeconomic 
Factors:

Higher Jet Fuel Price 
Reducing Gap Price 

with SAF 
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Higher Jet Fuel Price than Existing Consensus?
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International Energy Agency (IEA) is 
forecasting a jet fuel price of 
$2.64/gallon in 2050 (starting at 
$1.99/gallon in 2021), a 33% increase 
or 1.1%/year in real terms. 

Historical jet fuel price variations:

• 57% increase in the last 5 years

• 545% increase in the last 25 years

Theia believes the jet fuel price, not 
including inflation, has the potential 
to grow by 4% per year up to 2050 
and more than double jet fuel price.



Gold to Oil Ratio Showing Oil Stability over Time
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For the last 40 years, The Gold/WTI-Ratio has 
traded within the range of 8 to 34 except for 
2020 due the short-term crash of the paper-
based sport price of crude oil, now at 54

Ratio was weak for the 2000-2010 period 
fluctuating between 8 and 14 but started 
to be stronger since. The ratio is staying 
over 13 since 2014,

In contrast, the WTI price increased 
over time and has fluctuated between 
$11 and $145 per barrel.



Thank you!

Mehdi.lakhdari@nrcan-rncan.gc.ca
Marzouk.Benali@nrcan-rncan.gc.ca
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© His Majesty the King in Right of Canada, as represented by the Minister of Natural Resources, 2025
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