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Commodity Insights is one of five
S&P Global divisions.

At S&P Global we focus on powering the
markets of the future.

The world's leading organizations rely on
us for the essential intelligence they need
to make confident decisions about the
road ahead.

Commodity Insights

Commodity Insights

Market Intelligence

S&P Dow Jones
Indices

A Division of

Mobility

Ratings

S&P Global
Sustainablel

Matches customers with sustainability

solutions from across the five divisions.

S&P Global Commodity Insights

4



With a powerful set of capabilities, content, products and platforms

Capabilities

Commodities

Products & Platforms

i<

Assessments & Benchmarks

 — |
—
 — |
O

Data & Analytics

Research & Insights

il

Workflow solutions

[

Software

\)o
Do
/o

8 0

Conferences

Consulting

S&P Global
Commodity Insights

Agriculture
Biofuels

Coal

Electric Power
Energy Transition
LNG

Metals

Natural Gas
Nuclear

Oil
Petrochemicals

Shipping

Platts’ Chemical Week

S&P Global

! ) by S&P Global
Commodity Insights

Connect™ Platts Dimensions =
by SEP Global

Kingdom™ Harmony Enterprise™
CERAWEEK Fertecon™

S&P Global Commodity Insights

5



S&P Global
Commodity Insights

Biofuels

Integrated intelligence for the biofuels
sector, including market reporting, price
assessment and benchmarks, trends
analysis, and short, medium and long-term
fundamentals-based forecasting.

This includes global reporting across all
aspects of the biofuels value chain, from
agri-feedstocks, to refined products and
supporting credit/ticket markets, plus
supporting policy coverage to monitor
regulations that could impact biofuels
markets.

Coverage & Capabilities
Price Assessments & Benchmarks

Platts proprietary biofuels price assessments, including
ethanol, biodiesel/FAME, renewable diesel/HVO, SAF,
and feedstocks

Robust and transparent methodology that brings
consistency to our price coverage and guidance to our
market specialists throughout the assessment process.

Market Reporting & Insight

Daily market commentary for all major biofuel-producing
regions worldwide, including ethanol, biodiesel and
feedstocks

Frequent, in-depth analysis of market drivers that impact
production, trade, pricing or policy.

Comprehensive coverage of biofuel-related legislation
and mandates.

Thorough assessment of feedstock markets, including
availability, price and legislative constraints.

Market Fundamentals Forecasts & Data

Monthly global ethanol and biofuels short-term forecasts
(price, trade, production).

Annual global biofuels long-term supply/demand and
feedstock demand outlooks.

Quarterly global biofuels and feedstocks long-term price
outlooks.

Frequently updated plant capacities database covering
conventional fuels (ethanol and biodiesel) and drop-in
fuels (renewable diesel and SAF). Drop-in fuel projects
are also tracked.

Global ethanol and biodiesel balances and trade backed
up with historical data.

Use Cases

Traders:

Validate prices
benchmarks and short-
term market fundamentals
to determine trading
positions.

Demonstrate
understanding of price
drivers and place it into
context.

Evaluate potential trades
and spot market
opportunities.

Operations:

Spot market bottlenecks
early to reduce costs,
maintain margins and
source responsibly.
Evaluate options for spare

capacity and track
competitors' output.

Consulting

* Project consulting services spanning all biofuels sector
needs, from bespoke policy research and feasibility
studies, to M&A due diligence for investments reviewing
everything from market forecasts to competitor

intelligence.

Strategy:

» Position long-term
outlooks, based on
supply-demand balance
and regulation/policy.

* Develop strategies
around capacity
investment decisions.

C-Suite:
» Deliver commercial
strategy and outcomes.

* Understand emerging
trends and assess
competitive advantage.

* Help filter through the
noise and support
conversations with
investors.



Biofuels & Feedstocks Price Assessment Coverage

* FAME -10 FOB ARA RED

* FAME O FOB ARA RED

* SME FOB ARA RED

* RME FOB ARA RED

* PME FOB ARA RED

* UCOME FOB ARA RED

* UCOCIF ARA

* HVO EXW NEW

* SAF Northwest Europe (assessed + calculated)
e Bionaptha CIF NWE

* B30 Bio-bunker CIF Rotterdam

* Biodiesel B100 SME Chicago

¢ Biodiesel B100 SME Houston

e Packer Grade Beef Tallow Divd
Chicago

* Renewable Diesel USWC

e SAF USWC W/O Credit

e SAF USWC W/ Credit

Biodiesel (PME) FOB SEA

¢ Bioethanol CIF Philippines
* Ethanol Grade B CFR Ulsan
¢ HVO (PFAD) Southeast Asia
¢ HVO (UCO) North Asia

, * UCO North Asia

* UCO Straits

* UCOME FOB China

* UCOME FOB Straits

e B24 Biobunker

‘ * PFAD FOB Indonesia

* CPO FOB Indonesia

* Stearin FOB Indonesia

* POME FOB Indonesia (launch Jan 2, 2024)
* Biodiesel DAP Paulinia * POME FOB Malaysia (launch Jan 2, 2024)
* Soybean Qil Argentina FOB Up River

* Soybean Oil Brazil FOB Paranagua
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S&P Global’s biofuels demand
outlook
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With road transport demand peaking, biofuels will increasingly be utilized to
decarbonize the aviation sector and supplement the decarbonization of the

marine fuel sector
Global biofuels demand outlook (million barrels per day)
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Data compiled Sept. 22, 2023.
Source: S&P Global Commodity Insights.
© 2023 S&P Global.
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The push for SAF has so far been driven by airlines, but policy is starting to catch
up at the regional level

Europe

United
States

OECD
Asia

Regional

Non-OECD
Asia

Other

IATA

Global

ICAO

Data compiled Sept, 22, 2023.
Source: S&P Global Commodity Insights.
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2030 2050

6% —) 70%

100%

10%* —)
*Based on 3-billion-gallon target
Airlines driving growth
Pockets of palm-derived substitution
Airlines driving growth in Middle East

5% —) 65%

Carbon neutral growth

4 B

2 %

24 (24

P
[T Mandate Incentives % Airlines

ReFuelEU Aviation sets target of 70% vol by 2050 in the EU. RENBO sub-
target of 35% by the same date. Norway and the UK will also have SAF
targets. They target 30% and at least 10%, respectively, by 2030.

US Government seeking 3 billion gallons of domestic SAF production by
2030, increasing to 35 billion by 2050 under its ‘SAF Grand Challenge’. 35
billion gallons is the estimate of total aviation jet fuel use in 2050.

Airlines providing momentum with government targets emerging
- South Korea: plans to amend its laws in 2023 to allow SAF by 2026.
- Japan: targeting use of 10% SAF by 2030.

Palm oil SAF encouraged in Indonesia (5% target for 2025).
India plans 1% mandate by 2025 focused on sugarcane ATJ.
Brazil aims at 1% emissions reduction mandate for aviation by 2027.

Rest of world: No stated mandates but higher share expected in Middle East
due to connectivity role with other key regions.

IATA's Net Zero strategy for 2050: 65% SAF, 19% offsets and carbon
capture,13% new technology; 3% infrastructure and operational efficiencies

ICAO (UN) does not have a global SAF mandate, but supports CORSIA, a
market-based mechanism to address carbon emissions from air travel

10



SAF demand is projected to grow to ~350 thousand barrels per day by 2030 and
~2.1 million barrels per day by 2050

Global SAF demand by region (million b/d) Global SAF blendrate (by % vol.)
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Data compiled Sept, 22, 2023.
Source: S&P Global Commodity Insights.
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Regional SAF production
Investments



Europe renewable diesel and sustainable aviation fuel capacity

Data compiled Sept. 11, 2023.
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©2023 S&P Global. All rights reserved. Provided “as is”, without any warranty. This map is not to be reproduced or disseminated and is not to be used nor cited as evidence in connection with any territorial claim. S&P Global is impartial and not an authority on international boundaries which might be subject to unresolved claims by multiple jurisdictions.
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Plant name
(capacity, thousand metric tons)

Renewable fuel plants
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RD only
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RD = renewable diesel;

SAF = sustainable aviation fuel.
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North America Renewable diesel and SAF plants capacity

Renewable fuel plants .
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Sustainable aviation fuel (SAF) Imperial
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Source: S&P Global Commodity Insights, US Energy Information Administration
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Renewable Diesel and Sustainable Aviation Fuel in Asia (2023)
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Hypothetical global SAF production versus projected demand
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HEFA-SPK feedstock outlook and
the need for alternative pathways
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Where will the lipids feedstocks come from? We currently see a shortage looming

Global fuel sector lipids demand

= Food-crop oils Waste-based feedstock mmmNovel seed oils  ### Yet-to-find —FAME lipids demand HEFA lipids demand
160 (RD + HEFA-SPK)
140 _ _ . %
Food-crop oils to remain a mainstay for road-transport v
120 biofuels while low-CI feedstocks to be prioritized for the %%
aviation sector I
100 %’%
80
60
40
20
2020 2023 2030 2040 2050
Data compiled Sept. 1, 2023.
Source: S&P Global Commodity Insights.
© 2023 S&P Global.
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There isn’t enough waste-based oils in the world to meet decarbonization targets

World SAF supply by pathway
m Dedicated HEFA-SPK + RD by-product ATJ-SPK m Other SAF
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Data compiled Sept. 22, 2023.
Source: S&P Global Commodity Insights.
© 2023 S&P Global.
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ICAO CORSIA’s default LCA assessment for HEFA aviation fuels

CORSIA default SAF pathways for HEFA fuel conversion process (carbon intensity gC0O2e/MJ)

120
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40
20
0
-20
-40

©

m Default Core CI

_ 64.9
< 50% GHG reduction

> 50% GHG reduction
e B

Global Global Global us Brazil Global

Tallow uco DCO Soybean oil

Note: Negative ILUC adjustments are still tentative, and may be adjusted up to 0
at a later point past the pilot phase
Source: S&P Global Commodity Insights.
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Feedstock pricing trends and how
the US prices its SAF
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Feedstock prices are increasingly being influenced by the biofuels market, with

the US reflecting this the most

Benchmark feedstock prices (US$ per metric ton)

NWE — UCO (fob) —— USMW - SBO (fob)
— — USA - UCO (fob) —— SEA - PFAD (fob)

NEA — UCO (fob) —NWE - RSO (ex-mill)
2,500
Russo-Ukraine War Black Sea Grain
2 000 /’\ Agreement
1,500 /—\
-
1,000
500
0

1.9.-21 n.a.-21 1.9.-22 n.0.-22 4.0.-23 n.9.-23
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US biofuel production (million gallons) capacity
and feedstock use (million pounds)

= Soybean oil Rapeseed oil

mmm Corn oil mm Other seed oils

mmm | ow CI feedstocks Capacity (BD & HVO)
600

Ramp up of HVO
500 production capacity
400
300
200
100
0
4.9.-22 n.a.-22 4.9.-23 n.n.-23

Source: S&P Global Commodity Insights.
© 2023 S&P Global.
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US West Coast SAF value and cost

By-product
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Source: S&P Global Platts
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A declining LCFS credit and strong demand for low Cl feedstocks to impact
HEFA-SPK profitability

US West Coast HEFA-SPK indicative margins, US West Coast HEFA-SPK indicative margins,
Tallow (Cl 33.5) — 2022 (US$/metric ton) Tallow (CI 33.5) — 2023 (US$/metric ton)
3,000 3,000
BTC
2,500 345 2,500 s
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Summary




Summary

« SAF and Renewable Diesel markets are fragmented, outside North America and Europe, regions haven’t focused
specifically on promoting the use of the fuel.

» There are a couple of solutions to the coming feedstock crunch, but clarity in legislation and LCA carbon accounting will
be required. Furthermore, due to the lack of low-CI feedstock supply, the market has to be pragmatic in its approach to
decarbonization.

« S&P Global's SAF demand outlook is one constrained by supply. In the medium term we are constrained by HEFA
feedstock demand and in the long term, we are further constrained by how quickly alternative pathways would be able to
scale commercially.

* In markets where vegetable oil can be used for biofuels, there will be significant influence by growing biofuels demand.
Our expectation of UCO prices is that it would be at parity or hold a slight premium to vegetable oil prices. However, this
could change if legislation around non-compliance in the EU firms up, or a defacto carbon credit value is established like
in the US.
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Contact us

PRIMARY CONTACT

Ji Yang Lum

Senior Principal Research Analyst
Biofuels Research and Analytics
JiYang.Lum@spglobal.com

CONTACT US
Americas +1 800 597 1344
Asia Pacific +60 4 296 1125

Europe, Middle East, Africa +44 (0) 203 367 0681

www.spaglobal.com/en/enterprise/about/contact-us.html

www.spalobal.com/commodityinsights
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