LMC Outlook for Lipid Feedstocks to 2025

In December 2021, LMC International® submitted a report to EPA assessing the lipid feedstock
outlook to 2030 with the goal of answering the critical question: Will there be enough lipid
feedstock to meet Advanced Biofuels Association goals for biomass-based diesel (BBD)? The
results of that study indicated that lipid feedstock for at least 9 billion gallons of BBD would be
available to the U.S.2

Here we examine the ways in which short-term lipid supply to 2025, and in particular the
supply of RFS-approved feedstocks, has been affected by external factors. We explain how they
change our forecast for 2025 compared to the forecast in the 2021 report. In this analysis we
have concluded that forecast supplies of lipid feedstocks in 2025 will be higher than forecast in
the 2021 report.

SUPPLY:

> Contrary to some expectations, market factors of the last year have increased, not
reduced, our forecast of the global supply of all lipid feedstocks® in 2025.
(This conclusion is the result of extensive, in-depth analysis of the impact of many
market factors, outlined below.)

> The revised total forecast of supply for all uses is 290 million metric tons — up by 3.7
million metric tons compared to our 2021 forecast, equivalent to over 1 billion gallons
RD%.

> Of this total, global supply of RFS-approved lipid feedstocks has risen to 149 million
metric tons in 2025 — up by 10.3 million metric tons from the previous report,
equivalent to almost 3 billion gallons RD.

DEMAND:

> First, we forecast global demand for lipids for foods and industrial uses, then the
demand for biofuels in four countries other than the U.S. with strong environmental
biofuel policies®. The resulting forecast: Global demand for lipids for these uses in 2025
is projected at 222 million metric tons.

> From the 290 million metric tons of total global lipid supply, this leaves 68 million
metric tons available for use in biofuels in the U.S. and elsewhere (other than the
four countries) — equivalent to over 19 billion gallons of RD.

CONCLUSION:

> Based on LMC’s forecasts of supply and demand to 2025, feedstock supplies available
for use in the U.S. are more than enough to meet ABFA’s target for BBD demand,
after accounting for food.
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We include all lipid sources in our analysis to form a full picture of the global market#,
separating RFS-approved and other feedstocks. Diagram 1 presents LMC’s latest forecasts.

Diagram 1: Global oils and fats supply forecasts, 2022-2025

Million metric tons
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Key influences on lipid supply in 2022

The most important development was Russia’s invasion of Ukraine. Immediately it cut
sunflower oil supplies from Ukraine, the world largest exporter, and the effects will linger
beyond 2025, but it is not approved as a feedstock in the RFS; therefore, sunflower oil does
not feature in the supply-demand balance for U.S. BBD.

Other major negative consequences of Putin’s war include forcing up diesel and fertilizer
prices. In the case of diesel, that cloud has a silver lining in that high diesel prices support
the prices of BBD, and these feed into BBD feedstock prices, stimulating their supply.

The leap in fertilizer prices also has a silver lining. Higher fertilizer prices increase the
attractions of soybean’s nitrogen-fixing properties, and this promotes the planting of
soybeans at the expense of grains.

On balance, Russia’s invasion has increased the prices of oils and fats, which support
their production, and boosted the planting of soybeans as a nitrogen-fixing crop.

A significant factor behind a generally disappointing 2022 crop was the persistence of La

Nifia. This reduced oil crop yields through a combination of droughts in the Americas and
excessive rainfall in eastern Asia.
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e Looking ahead, the Oceanic Nifo Index cycle is now turning. The return of U.S. soybean
yields to their long-run trend will add 4.5% to production. There will be further upside
potential if an El Nifio appears, lifting yields further. Canola will benefit similarly.

e The use of canola as a feedstock for RD has now been approved by the EPA. This opens a
significant source of supply to meet growing U.S. capacity.

e Among the other vegetable oils approved as RFS feedstocks, very little has happened to
change the forecasts from the volumes estimated in 2021.

e The world’s largest source of vegetable oils is palm oil, which is not an RFS-approved
feedstock. Palm oil production has been held back by difficulties in recruiting labor for
harvesting and, more generally, by a sharp slowdown in new plantings. However, as with
sunflower oil, problems with palm oil production do not affect the supply-demand balance
for RFS-approved feedstocks.

e The biggest single boost to the supply of feedstocks approved in the RFS arises from fats
and greases that are not used significantly for food. The output of most fats and greases
has not been affected by the turmoil caused by Russia. Animal fats are a by-product of
meat rendering and their availability changes very gradually. Distillers’ corn oil supply is a
function of North American corn ethanol output, which is governed by mandates.

e The non-food lipid that responded strongly to higher vegetable oil prices has been used
cooking oil. The collection and export of UCO in Asia, led by China, have grown rapidly,
even though Chinese catering establishments have struggled with repeated lockdowns. As
pandemic restrictions continue to be lifted this should allow further growth in the coming
years.

Taking these factors into account leads to these results for supply:

e The key contributors to the increases in forecasts of RFS-approved worldwide supply were
those affecting soybean oil, canola oil, and used cooking oil (UCO). The two oils whose 2025
estimates were lowered were sunflower and palm oils, which are not RFS-approved.

e Focusing on the RFS-approved feedstocks, the primary reason for the higher soybean and
canola projections in 2025 was the end of La Nifia, which will enable yields to regain their
long-run trends. A further influence for soybeans is its benefit as a nitrogen-fixing crop. For
UCO, rising fats prices promoted higher collection rates, with China leading the way.

e The latest forecasts of the supply of the three RFS2-approved lipids, which drive the
increase in forecasts for 2025, add a combined 4.6 million metric tons to U.S. and Canadian
supply and 10.1 million metric tons to world supply that year.

e Sunflower oil output is the victim of Putin’s war, while palm oil is suffering labor shortages.
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e Our forecast of global lipid supply has increased from 286 million metric tons in our 2021
report, to 290 million metric tons in 2025, up by 3.7 million metric tons, equivalent to
over 1 billion gallons RD.

e Of this total, RFS-approved lipid feedstock supply has risen to 149 million metric tons in
2025, up by 10.3 million metric tons, from 139 million metric tons in our 2021 report,
equivalent to almost 3 billion gallons RD.

Since 2021, there have been a number of changes to global biofuels policy that could impact
demand for lipids over the next three years.

We focus on biofuel demand in Canada, Brazil, the EU and UK, outside of the U.S., as this
demand is seen as strong as it is primarily based on lowering carbon emissions rather than
supporting domestic agriculture.

e Both Canada and Brazil have increased targets in the last year. Canada delayed the
implementation of their Clean Fuel Standard, but increased the goals for 2030, which is
expected to lead to higher biomass-based diesel demand by 2025.

e In Brazil, the planned increase to biodiesel blending mandates has been brought forward.
The nationwide blend will rise from 10% to 15% in March 2023, increasing demand for
lipid-based fuels in the short term.

e The EU on the other hand has seen several countries roll back mandates in 2022 and 2023
in response to high prices and food scarcity concerns driven by the war in Ukraine.

Taking these factors into account leads to these results for demand:

e Total demand for lipids from biofuels in the four key countries is forecast to reach 33.3
million metric tons in 2025, 1.6 million metric tons higher than our previous forecast.

e Global demand for non-biofuel end uses (food, feed, and chemicals) is forecast to reach
188 million metric tons in 2025 — this is unchanged from last year.

e Accounting for global demand for lipids from food as well as industrial uses globally and
biofuels in four countries® other than the U.S. with strong environmental biofuel policies,
global demand for lipids is in 2025 estimated at 221 million metric tons.

e This leaves 68 million metric tons of lipid supply available for use in biofuels in the U.S.
and elsewhere, equivalent to over 19 billion gallons of RD. (This includes the current
outlook for BBD use in the U.S. in 2025). This is an additional 2.5 billion gallons of RD
compared the same calculation for 2022 lipid supply.
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> Based on LMC’s forecasts of supply and demand to 2025, feedstock supplies available for
use in the U.S. are more than enough to meet ABFA’s target BBD demand, after
accounting for food.

Diagram 2: Global lipid market forecast to 2025, supply vs. demand
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Note: U.S. biofuel lipid demand is LMC base case forecast, based on current policy outlook.

1 LMC International specializes in global economic and market analysis of agricultural feedstocks and
their major end products, with a focus on biofuels.

2 Available lipid supplies are considered after taking into account the global demand for lipids for foods
and industrial uses, and also the demand for lipids in biofuels in four countries other than the U.S. that
have a high demand for biofuels®.

© LMC International, 2023 5
The contents of this study must remain confidential within the subscribing organization [to be removed on final approval of doc]



3 We include all oils, even if not approved for the RFS or other biofuel policies, such as palm, because
they are a significant source of vegetable oil for a range of end uses around the world. Therefore, it is
essential to include all oils when evaluating total global demand.

4 The exact amount of lipids required for biomass-based diesel will depend on the type produced, the
feedstock, and the technology used, as conversions vary with each factor. To put everything on a
comparable basis, we present volumes of biofuel per volume of lipids in renewable diesel (RD)
equivalents.

5> We assess the requirement for lipid feedstocks to fulfill biofuel policies in four other markets, the EU,
UK, Brazil, and Canada. These markets all have strong biofuel policies based on environmental targets
that do not get amended easily. Given their policies and incentives, they represent competition for lipid
feedstocks for the U.S., and bidding supplies away from them will be costly.
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