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Advanced Biofuels Canada:

Technologies:

Innovation

* Bio-chemical

* Thermo-chemical

* Transesterification

* Biomass co-processing

 Catalytic de-polymerization/
hydrothermal liquefaction

 Catalytic upgrading

* Gas fermentation

* Hydrotreating

* Direct Air Capture

Diverse Technologies, Products

Products:

Low Carbon Fuels

* Advanced Ethanol

* Biocrude

* Biodiesel

* Biogas (H2, RNG)

* Biojet

* Bio-methanol

* Renewable Fuel Oil

* Renewable Gasoline

* Renewable Hydrocarbon
Diesel (HDRD)

e Synthetic Diesel

Co-Products:

Bio-Products

Bio-chemicals

Fatty acids

Glycerin

Animal feed & nutritional
supplements

Green polymers

Light & heavy fuel ‘ends’
Liquid CO2

Phosphate

Renewable naphtha
Renewable Liquid
Petroleum Gas (R-LPG)
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Canada — Transportation Fuel Use, Imports

2019 Gasoline Use (million litres) 2019 Diesel Use (million litres)

Alberta
5,803

qu:ggc Quebec

4,624
Ontario
14,662
Ontario
6,584

Western Canada Central Canada
0il Barrels/Day (BC, AB, SK, MB, west-ON) (Ontario, Quebec)
Demand
Actual Market Use BOR, 000 223,000
Supply
Maximum Refining Capacity 06,000 Ry
Fuel Deficit (barrels/day) 102,000 113,000
Litres/year 5,625,000,000 6,230,000,000

Source: Capacity and demand data from Canadian Fuels Association, 2019 .
Source: NRCan, CFA ‘0:0’ Advanced Biofuels Canada
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Canada Biofuel Trade - 2020

Ethanol
(Europe)

FAME
(Europe)

RHD
(Singapore)
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Canada’s Greenhouse Gas Emissions

Greenhouse gas emissions by economic sector, Canada, 1990 to 2018
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%“ Transport Emissions — 1990 to 2018
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n Other

Freight - Rail, domestic

aviation and marine

u Freight - Heavy duty
trucks

m Passenger - Motorcycles
bus, rail and domestic

aviation
m Passenger - Light trucks

W Passenger - Cars
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VQ BC Low Carbon Fuel Standard
o

Gasoline Pool Diesel Pool
Impact of Carbon Intensity Targets on Gasoline Class Fuels Impact of Carbon Intensity Targets on Diesel Class Fuels
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Biofuels in British Columbia LCFS — The First Decade

BC LCFS Credits and Proportion by Fuel Type (2010 — 2018) BC LCFS Compliance Credit Trading (Q4 2015 — Q2 2020)
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Source: ABFC; BC EMLI; Biofuels in Canada 2020, Navius Research (October 2020) ‘0:0’ Advanced Biofuels Canada
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Carbon Intensity Reduction

Ethanol
45%

Hydrogenation Derived
Renewable Diesel (HVO)
58%

Biodiesel
83%

Source: BC EMLI; ABFC

}z ‘ Low Carbon Fuel Standards Driving Innovation

BC LCFS Biofuel Carbon Intensity
Historical - Projected
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}“‘ Biofuels as Cost Effective Mitigation:
Canada 2010-2018

Xg
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Source: Navius Research, Biofuels in Canada 2020
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Greenhouse gas emissions (Mt CO5eq)
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%’
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Impact of Transportation-Related Environmental
Initiatives

|Movement category: - Emissions, fuel economy, and carbon pricing - Alternative fuels - Tolls, congestion pricing, and telecommuting - Mobility initiatives

High
’ LEZ/ Subsidies/
ICE bans incentives

Charging ZEV
infrastructure mandate
Telecommuting CAFE
standards

Medium A TCI .
Carbon Congestion
pricing pricing
Mobility/
CAV

Effectiveness

Low Medium High
S Cost _
Effectiveness: weighted average measure of emissions, fuel economy, and vehicle demand in terms of shift to alternative powertrains.

Cost: cost incurred by industry participants and/or consumers to comply with a movement.
Bubble size: whether the movement is nationwide, prevalent in some states, or limited to only a few regions or cities.

Low

. . . @ @®, Advanced Biofuels Canada
Source: Fuels Institute 2020, Ricardo 0’:’0 Biocarburants avancés Canada
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Source: Fuels Institute 2020 —CARB “Illustrative Compliance Scenario Calculator”; Ricardo analysis.
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LCFS estimated alternative fuels mix YOY (in million GGE)
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Infrastructure and 40
petroleum projects
F=-] Hydrogen 35

DN

|:| Cellulosic ethanol

- Sugar ethanol 30 —
Il Aiternative jet fuel P o5

[ Biomethane E

M Electricity :@, 20

[ Biodiesel 35

[ starch ethanol 8 15 4

- Renewable diesel

Lower and upper bound of 10 -
estimates for each fuel type

2020 2030

7.5% 20%

‘Q:Q’ Advanced Biofuels Canada
0‘0 Biocarburants avancés Canada



X/

"‘ U.S. Light-duty Electric New Vehicle Sale Penetration

L 4

Scenarios

Low-PEV scenario High-PEV scenario
(10% PEV penetration by 2040) (60% PEV penetration by 2040)
1% 1% 1%
10% PEV
100% — pem o, T o P 7% T} penetration L 1% [y N 8% [
s 4Dy by 2040 2
| 22%
(approx.) 60% PEV
M8 F penetration
M PHEY (approx.)
B Bev :
[ Flex fuel (E-85)
[ ice
2020 2025 2030 2035 2040 2020 2025 2030 2035 2040

Studies reviewed: AEO 2020 Outlook, BNEF 2019 EV Outlook, IEA 2019 Global EV

Note: 16M vehicle sales per year considered from 2020 through 2040 (approx,) Outlook, BCG Electric Car Tipping Point, Wood Mackenzie EV Outlook, UBS Auto
and EV Outlook, Edison Electric Institute Electric Vehicle Trends, IHS Markit, etc.

9,
Source: Fuels Institute 2020 0::.0
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Market share, Light-duty vehicles - Canada 2050

100

90
80
B Conventional
10
. . M Electric
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‘“ Canada’s Energy & Climate Policy Imperatives:
Fork in the Road to NetZero 2050?

Transportation fuels: tailpipe combustion = 77% of full lifecycle GHG

100%
GHG

Source: GHGenius (oilsands pathway), ABFC

Combustion

Processing

REDUCTIONS

Fuel switching/displacement
e Biofuels
* Non-fossil synthetic fuels
* Renewable natural gas
* Electric vehicles
* Renewable hydrogen

Cleaner Oil & Gas
e Carbon Capture & Storage
* Energy reduction technologies

% of Net-Zero
2050 targets

Maximum reduction

potential = %4 of Well-
to-Wheel emissions
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