ICAO Environmental

ENVIRONMENT Symposium 2019

DESTINATION GREEN: THE NEXT CHAPTER

1900092229

Glenn Johnston

Vice President Regulatory Affairs — Agrisoma Biosciences Inc N
Chair — ABFA Regulatory Committee
Chair — ABFA ICAO Producers Group

A



ICAO Environmental

¥ (ICA0  ENVIRONMENT Symposium 2015

DESTINATION GREEN: THE NEXT CHAPTER

Advanced
Biofuels
Association

-The Advanced Biofuels Association (ABFA) represents 39 companies around
the world in the business of producing, distributing, and marketing
renewable fuels including Sustainable Aviation Fuels.

-ABFA was formed in 2007 and is headquartered in Washington, DC.

-The mission is to advance the commercialization and distribution of
advanced biofuels with significant GHG reductions.

-The membership currently produces over 4 billion gallons every calendar
year of renewable fuels world wide.

-ABFA created a technical expert committee to allow sustainable aviation
fuel (SAF) producers, including non-ABFA members, to participate in the
ICAO Committee on Aviation Environmental Protection (CAEP).
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Biofuels

Advanced  ,s1y //
@) Association Global Aviation Turbine Fuel Standards [
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ASTM International- is an international standards organization that develops and
9 u I I, publishes voluntary consensus technical standards for a wide range of materials,

products, systems, and services.
ASTM INTERNATIONAL

ASTM Committee on Petroleum Products and Lubricants (D02)

-Created in 1904

-2500 industry professionals and experts from around the globe.

-Jurisdiction over 814 global standards — including:
ASTM D1655 Standard Specification for Aviation Turbine Fuels
ASTM D7566 Standard Specification for Aviation Turbine Fuel Containing Synthesized Hydrocarbons
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How is Sustainable Aviation Fuel Incorporated into ASTM Specifications?
Tier 1 Tier 2

b —
JFTOT

Tier 4

Rig/APU

7 o1 [
. [
( | BOEINEG AT
H
_ - = oneywell Research
: Ll Rolls-Royce

ey % AIRBUS

Specification

Report
ASTM Specification Balloting Process OEM Review & Approval



http://www.test-diagnostics.org/Boeing_logo.jpg
http://www.ashburninlinehockey.com/images/Airbus logo - swirl to side 2005.jpg

ICAO Environmental

¥ (ICA0  ENVIRONMENT Symposium 2015

DESTINATION GREEN: THE NEXT CHAPTER

Global ASTM Conversion Processes for Sustainable Aviation Fuel

Five conversion processes for SAF production have been approved under the ASTM D7566 standard:

* Fischer-Tropsch Synthesized Paraffinic Kerosene (Abbreviation: FT-SPK)
 Hydroprocessed Esters and Fatty Acids (Abbreviation: HEFA-SPK)
e Synthesized Iso-Paraffins (Abbreviation: SIP-SPK)

e  Fischer-Tropsch Synthesized Paraffinic Kerosene with Aromatics (Abbreviation: FT-SKA)

e Alcohol to Jet Synthesized Paraffinic Kerosene (Abbreviation: ATJ-SPK)

-Multiple feedstocks exist for each conversion process, and at different stages of commercialization.
-Additional conversion processes are working their way through the ASTM process.
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Advanced 515 Certification Standards
Biofuels

Association Business as Usual
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The third party audit system envisioned in CORSIA is a well-known process in the industry.

Examples: R

* Biofuel Producers today are required to demonstrate compliance with both European and German  European
requirements for sustainable biomass.

% Federal Ministry

* Certification provides proof of compliance with environmental, social and traceability criteria, and ‘ Egnusmzragfmcﬁon
gualifies biomass or biofuel companies for legal recognition under the targets set by the European
Renewable Energy Directive 2009/28/EC (EU RED).

* Biofuel producers in California are subject to third party audits to demonstrate compliance with GHG

reductions. AL CALIFORNIA

N AIR RESOURCES BOARD 0\;\1513574%'

* USEPA requires third party engineering reviews to register facilities for renewable credits (RINs)
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Advanced g siainable Aviation Fuel Economics /
Biofuels

@) Association Global View |
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Comparative Economics of Sustainable Fuels

_ ) ) Average Annual Price Difference of Jet A vs Diesel
Given current market and policy structures, economics of

sustainable fuels favor surface (road and marine) over
aviation applications:

15%
10%

*  Refinery profitability typically highest when 5%

configured around renewable diesel
0%
*  Selling price of diesel typically higher than jet fuel o
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= | A Diesel vs GC Jet A GC Diesel vs GCJet A === NY Diesel vs GC Jet A

Source: EIA, Spot Prices for Crude Oil and Petroleum Products, 2019.
Legend: GC - U.S. Gulf Coast, LA — Los Angeles, NY — New York
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Comparative Economics of Sustainable Fuels

Figure 1. Proposed Annual Cl Benchmarks

e 100
Most existing regulatory frameworks developed around ~-CaRFG
sustainable fuels for use on surface applications 95 - Diesel
Jet (new)

e Applicability to aviation fuels varies ~—Jet (ISOR)
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Even when included, aviation fuels may be
disadvantaged
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Examples exist of frameworks explicitly supporting
sustainable aviation fuels (e.g., aviation multiplier in 5
RED Il) 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Source: Graham Noyes. Proposed carbon intensity (Cl) benchmarks for different
fuels in the California Low Carbon Fuel Standard (LCFS)
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Global SAF Policies

Canada EU-28
Clean Fuel Standard (in development) Norway Renewable Energy Directive Il
SAF in pool of fuels with required carbon reductions 0.5% SAF mandate in 2020 SAF opt-in to meet renewable fuel targets
Multiplier over road transport being considered 1.2X multiplier over road transport

United States
Renewable Fuel Standard
SAF eligible for tradeable

renewable fuel credits

Spain
(proposed)
2% SAF mandate in 2025

California
Low Carbon Fuel Standard
SAF opt-in to meet required
carbon reduction targets in
transportation fuel pool
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Final Thoughts-

-Third party auditing and sustainability certification is business as usual and not challenging if
harmonized with current industry practices.

- SAF production volumes are increasing and supporting policies could accelerate the growth of
production capacity.

- ABFA stands ready to help industry and ICAO member states to move forward together on
Sustainable Aviation Fuel.

Advanced
Biofuels
. Association




Py ICAO Environmental

¥@r [ICAO  ENVIRONMENT Symposium 2019

,'H R

DESTINATION GREEN: THE NEXT CHAPTER

North American

Central American Western and European and Eastern and

and Caribbean South American ICAO Central African North Atlantic Middle East Southern African Asia and Pacific Asia and Pacific
(NACC) Office (SAM) Office Headquarters (WACAF) Office (EUR/NAT) Office (MID) Office (ESAF) Office (APAC) Sub-office  (APAC) Office
Mexico City Lima Montréal Dakar Paris Cairo Nairobi Beijing Bangkok
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