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Executive Summary

This project evaluates the impacts of a new fuel standard pwoliéj§issouri in comparison with
current situation.The project evaluates these impacts from different interrelapedspectives:
diesel and biodiesel consumption in the state, Missourtaiustate biodiesel shipments

biodiesel production, soybeans and soybean oil usdgenumber of processors, the number

of Missauri biodiesel producers, andipact on currenbiodiesel and soybean gifoduction
capacity. Under th@ew biodiesel fuel paty, the industry is expected to growence, the
corresponding additional economic activity from increased production of soybean, processing
of soybean, and the construction of a new plant is estimabedddition toevaluating these

core componentsthisproject includes a Dynamklow Analysis (DFA) foiodiesel in Missouri.
The DFA models the flow of biodiesel from-@aged biodiesel production faciliti&s Missouri

and selected abuing states. Moreover, assuming the fuel standard policy will takee the
transportation cost impact is determined and the benefits to animal agriculture are discussed.

The state of Missouri is consideriagdoption of biodiesel standards that would lead to
increased consumption of biodiesalMissouri. This studgstablishes the baselinease for
biodiesel use for 20:2028. The study alsmalyzeswo use scenariasScenario Includes
B10 blenddeing used irthe months of April to October beginning 2023and continuing
through 2028 Scenario 2Znodeks B10being used in April to October of 202824 and B20
blends of biodiesel being used April to Octobmar2025 through 2028In addition, there are
two sub@ses consideredscalpingin whichin-state consumption takes precedent over ewit
state shipmentsand noscalping (in whiclm-state consumption would be met aralit-of-state
shipments from Missouri plansowould be continuedat 2019 levels with adjustment for
trend increasesThree models were developed for this analySigssouri Biodiesel Model
(Missouri baseline biodiesel capaciiyly), Regional Biodiesel Model (Missouri baseline
biodiesel capacity plusnused capacity from nearlgight statesand selected regions within
those state¥ NeighborBiodiesel Model (Missouri baseline biodiesel aapaplusall unused
capacity fronthe nearby eight states)

Under the baseline casd the Missouri Biodiesel ModeMissouri maintaing 5% blend of

biodiesel in its diesel fuel mixn-state consumption rises from 74 million gallons in 201860

million gallons by 2028. Ouwif-state shipments rise frorA6 million gallons in 2019 to 111

million gallons in 2028. Existing capacity atMisdd@i 6 A2 RASa St LI} lyda Aa a
demandwith production rising from 170 million gallons pgzar in 2019 to 197 million gallons

(93% of capacityip 2028.

In Scenario {B10, Missouriin-state biodieselconsumption risegrom 74 million g#lonsin
2019 t0137 million gallons by 2028Jnder Scenario 1A (scalpingissouri biodiesel
production would increase tats current capacity of 213 million gallons per yeBut that level
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of production would be insufficient toontinuemaking all theout-of-state marketsthat
Missouri biodiesel plants currently serv@ut-of-state shipments would declin® 76 million
gallons per year as-4state consumption grows to 137 million gallons per year.

Under Scenario 1B (reralpingMissouri instate consumption rises from 74 million gallons per
year in 2019 to 137 million gallons per year by 2028.-@ustate markets are expected to

need 111 million gallons per year for a total demand on Missouri biodiesel plag48 ohillion
gallons per yeaby 2028

In Scenario 2B10/B20) Missouri instate consumption rises from 74 million gallons per year to
237 million gallons in 2028. &dldition, out-of-state markets would stitheed 111 million

gallons per year for a total demand of&8 million gallons.In Scenario 2AMissouri biodiesel
production rises taurrent capacity of 213 million gallonslowever, this amount would bestill

be about 25 million gallons short of meetingstate demand and would result in lossalf out-
of-state markets.

Under Scenario 2n-state consumption rises from4 million gallons of biodiesel per year to
237 milliongallons per year ani out-of-state markets were maintained another 111 million
gallons of biodiesel would be needed for a taterket demand of 349 million gallons.

To addresshe potential shortfalls of productioto meet the biodiesel consumptiostimulated
by the Missouri biodiesel standards, two additiosabpes ofinalysis were conducted: a
regionalmodel that considers biodiesel production in tbeunties included in the USDA Crop
Reporting Districts (CRDs) that abut Missaumd a Neighboring S model that includes of
the biodiesel production in all of thetates that abut Missouri.

In the Regional Modet is assumed that 26% bfodiesel production capacity in the abutting
states is available for production of biodieseimeet the demands dflissouri instate use and
out-of-state markets.This amounts to 260 million gallons of available capadityregional
Model -Scenario 1there is sufficient existing capacity to meet the increasestate
consumption(137 milliongallons)and to maintain supplies tout-of-state marketg111 million
gallons) Totalbiodieseluse in Missouri and owdf-state shipmentsvould used5% of the
availablebiodiesel production capacity of the region.

Inthe Regional Model, Scenariéd Zotal available biodiesel production capacigjimited to
existing capacity (26@illion gallons per year By2028, Missouri irstate consumption would
use 237 million gallons. Withowbnstruction of additional capacity, owff-state shipments
would decline to 23 million gallons by 2028

In the Regional Model, Scenario 2lssouri Instate consumption rises to 237 million gallons
of biodieseby 2028 anaut-of-state shipmentsvould be 111 million gallons for a total
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demand of 38.6 million gallons per yeatJnder Scenario 2Bhe combination of Missouii-
state demand and oubf-state shipments wouldequire 134% of regional production capacity.
This suggests that there calibesufficient demand to consideronstruction of a new 50
million gallon biodiesel production facility in Missoutinder scenario 2 it is assumed that
additional productiorfor out-of-state markets beyonthat suppliedby expanded regional
production would come from existing biodiesel plantsnaighboring states.

An economic impact analysis was condudiad(1) the impacts of increasing existing Missouri
biodieselproduction from 170 million gallons per year to 213 million gallons per;y@athe
impacts of building additional biodiesel storage to facilitate incredsediesel consumption
during April to Octoberand (3) the impactef building and operationsf a new 50 million
gallon per year biodiesel plant with 10 million gallons of storage

Snce there is already a biodiesel presence in Missouri, this scenario looked at the economic
impact of an increase in the industry. This assumes that the existing facilities are able to ramp
up production to utilize unused capacity of 43 million gallonsluided in this scenario is a new
biodiesel plant producing 50 million gallons per year. For this scenario there is a need to
increase storage for biodiesel by 53 million gallons in addition to the 10 million gallons of
storage on the new biodiesel plantweh would cause additional construction impacts.

Construction impacts are ortme occurrences and not annual ongoing impattsing the
methodology and assumptions outlined in this report, the estimated total vallded impact

for construction as show in Table7 was $88.2million. Estimates of value added is an accurate
indicatorofthed A 2 RA S & S fbility 1 Rgrévé écBnondic prospects for the local
economy.In terms of jobs],825total jobswill be supportedin Missouribecause of

construction for storage and the new pla§iL94.8 million in total sales economic activity

occurs within Missouri

Table 2, Total Impact Result€Constru¢ion Impact of New Plant and Increased Biodiesel at Existing Plants

Construction

Direct Effect 1,129 $68,624,056  $27,363,713  $82,450,903
Indirect Effect 227 $13,944,867 $22,010,233  $42,967,948
Induced Effect 469 $22,159,209  $38,797,698  $69,426,736

Total Effect 1,825 $104,728,132 $88,171,644 $194,845,587

Under this scenario there is an operations impact as well as the construction impact. This
assumes that the existing faciii are able to ramp up production to utilize unused capacity of
43 million gallons. This scenario included a new biodiesel plant producing 50 million gallons per
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year. The operations impacts of the new plant and increased production from existing f&cilitie
are annual impacts which would occur every year, not justtime impacts like construction.

Using the methodology and assumptions outlined in this report, the estimated total value

added impacfor operations for the first yearas shown imable8, was $16.1million.

Estimates of value added is an accurate indicafdhed A 2 RA S & S &bility 1 Rigravé NB Q &
economic prospects for the local econontyterms ofjobs,1,076total jobswould be

supportedin Missouri each yedoecause ofdditional operations from existing plants and the
operations of the new plant$446.1 million in total sales economic activityould occur within
Missouri each year

Table3, Total Impact Results, Operations for First Year Impact of New Plant and Increased Biodiesel at Existing Plants

Operations for First Year

Impact Type Employment Labor Income Value Added Sales

Direct Effect 192 $20,365,600 $39,603,259 $293,551,326
Indirect Effect 596 $30,814,456  $52,638,504 $109,914,314
Induced Effect 288 $13,597,257  $23,819,591  $42,623,221

Total Effect 1,076 $64,777,313 $116,061,354 $446,088,861
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Introduction

Given several comparative advantages to other geographies, Missouri is a major producer of
biodiesel.More specifically, the biodiesel that is produced in Missouri comes primarily from the
conversion of soybean oil through the transesterification process. Utilizing locally processed
soybean oil from locally producesbybeanss a natural way to add valu® the soybean value
chain in Missouri, while also reducingliance upon imported fuel. Furthermore, with trends
signifying more goods ordered online being delivered to homes via truck transportation, the
use of higher biodiesel blends would offset insieg demand for transportation fuels.

The primary components of this economic researaiiude

1. 5SOSNXYAYSIATAAYVAI 6BEAREAS I RRAGAZ2YLFE RSYI YR
current situation) if higher biodiesel blends as part of a fuel standanewo be
adopted in Missouri.

2. Determine what impact higher biodiesel blends would have on the number of Missouri
biodiesel producers.

3. Determine the impact of higher biodiesel blendssupply, demand and movement of
soybean oito Missouri biodiesel pragcers

4. Determine the impact ofiigheruse of soybean oil as a feedstock for biodiesel
soybean crush and amgsulting change in movement of soybeans throughout Missouri
and surrounding areas.

5. Determine what impact higher biodiesel blends would haver@nnumber of soybean
processors.

6. Determine the economic impact of a larger biodiesel industry in the State of Missouri.

Additionally,you will find analysis on diesel usaged dynamic flow by countyiscussion of
transportation cost impacts, antthe potential effects on animal agriculture.

In this analysis, biodiesel sales (highway andmghway) were projected using the following
three alternativesettings:

Consumption Baseline

Missouricurrently usesapproximately 5% biodiesel in tltkesel blends sold within the state.
The consumption baseline assumes treb% biodiesel blend (B5) would continue throughout
the projected period.
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Scenario 1/ Policy Proposal 1

The 5% biodiesel blend (B5) would tione through March 2023. Then, from April 2023 to
December 2028, the biodiesel blend would be 10% (B10) from April to October and B5 the rest
of the year (November to March).

Scenario 2/ Policy Proposal 2

The 5% biodiesel blend (B5) would continue throddgrch 2023. From April 2023 to March
2025, the biodiesel blend would be B10 during April to October and B5 from November to
March. Then, from April 2025 to December 2028, the biodiesel mix would be 20% (B20) from
April to October, and B5 during the redttbe year.

Monthly biodiesel consumption varies for the Baseline case, Scenario 1 and Scenario 2
according to the biodiesel blend stipulated by the policy. Overall, monthly biodiesel
consumption is estimated by:

1 Monthly Biodiesel Consumption =Monthly diesel consumption X Percent,
1 Where percent is equal tthe biodiesel blend based on the policy.

Based on Baseline, Scenario 1, and Scenamopacts on soybean oil (SBO) demand and
soybean usage/crush were estinaait

For more information on methodology and assumptions usgdach of the Scenaripplease
seeAppendixA - Methodology
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Results

Analysis of Policy Proposals

The analysis in this secti@valuates the additional demand for soybeahhigherbiodiesel
blends(B5, B10, and B2@} part ofa fuel standard weradopted in MissouriAs of now
Missouri doeshot report volumes of biodiesel sold in the statbereforethis data was
estimated based on volumes of Missouri gross diesel (highway antligbway)reported for
fuel tax purposeand published blissouriDepartment of Revenue

It is estimated that in 208, Missouri used a total of 478 billion gallons of diesel fueHighway
use accounted for 1.207 billion gallons of use and-higmway use totaled 2I7million gallons.
It is esimated that73.9 million gallons of biodies@B-100) were used in Missouri diesel fuel
blends in 2019. Highway use accounted@0r35 million gallons of the biodiesmhd non-
highway useotaled 13.54 million gallons.
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Missouri Current and Projected Diesel Sales

Figurel presents the historical (January 2006 through October 2019) and projecteetitav
2019 to December 2028) Missoudiiesel consumption. Highway diesel represents the largest
volume (80%) of total diesel consumption in the state. During the historical period diesel
consumptionwasabout 14 billion gallonson average. Diesel consumption is expected to grow
at an annuatate of 1.01666per year from 2019 to 2028. Projections indicate that by 2028
about 1.7 billion gallons diespér yearwould be consumed in Missouri.

Missouri Highway + Non-highway Gross Diesel Sales*
(Million Gallons)
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Source: Missouri Department of Revenue
*Gross MO diesel does not include diesel exports, U.S. government diesel, losses,

and allowance. h) Decision

**2019 (Jan-Oct: actual data, Nov-Dec projected), 2020-2028: Jan-Dec project. Innovation
v Solutions

ek Vousr Priormaticn Remvind Novd

Figurel, Missouri Highway + Nohighway Gross Diesel Sales (Million Gallons)
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Missouri Current and Projected Biodiesel Sales

The hodieselblendin Missouri diesel consumption increased from less than 1% (0.63%) in 2006
to almost 5% (4.91%) by 2016. These estimates were l@astte annual average biodiesel mix

at the national leel during the historical perigdvhich wasappledto the Missouri diesel
consumption g¢aleg data (i.e. biodiesel consumption = diesel consumption X biodiesel percent

in the blendat the national levél

Missouri biodiesetonsumptionduring the projected periogvasbasedon the three alternative
consumptionsettingsrelated to the biofuel policyBaseline cas@5) Scenario {B10) and
Scenario ZB20) Projected lodiesel consumption was estimated: projected diesel
consumption >biodiesel percent inhe blend accordingo each of the alternative settings

In the Baseline casd5 staredin 2017 andvould remainunchanged during the entire
projected period Under this caseMissourQ t@tal biodiesel consumptiomould increag 17%
from 73.9 million gallons in 2019 ®6.3 million gallons in 2028eeFigure2).

Missouri Biodiesel Sales, Baseline Case (B5)*
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Source: DIS historical and projected estimates based on MO DOR diesel data and EIA national diesel

and biodiesel data.

*Baseline case: 2006-2016: follow national trend share of U.S. biodiesel consumption to U.S. diesel
consumption. 2017-2028: 5%.

**2019: Jan-Oct: actual data, Nov-Dec projected, 2020-2028: Jan-Dec projected. Decision

Innovation
v Solutions

Figure2, Missouri Biodiesel SaleBaseline CaséB5)
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Under Scenario (B10) biodiesel consumption would jump from a blend of 5% to a 10% blend
(B10) starting in April 2023. B10 would be consumed during Apdictoberof the projected
period, while BS would be consumed during the rest of the ysawvémberto March). Under
Scenariol, Missouritotal biodiesel consumption would increa88% from73.9 million gallons
(2019) t0136.6 million gallons 2028) (sed-igure3).

Missouri Biodiesel Sales, Scenario 1 (B10)*
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Source: DIS historical and projected estimates based on MO DOR diesel data and EIA national diesel and

biodiesel data.

*Scenario 1: 2006-2016: follow national trend share of U.S. biodiesel consumption to U.S. diesel

consumption. Jan 2017-Mar 2023: 5%. 2023-2028: Apr-Oct: 10%, Nov-Mar: 5% Decision
*%*2019: Jan-Oct: actual data, Nov-Dec projected, 2020-2028: Jan-Dec projected. Innovation

Cv Solutions

Figure3, Missouri Biodiesel SaleScenario B10)
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Under Scenario @8820),B5consumption would continue through March 2023. From April 2023

to March 2025, the biodiesel blend would be B10 during April to October and B5 from
November to March. Then, from April 2025 to December 2028, the biodiesel mix would be 20%
(B20) from April tdDctober, and B5 during the rest of the yednderScenario2, Missouri total
biodiesel consumption would increag21% from 73.9 million gallons (2019)287.3million

gallons (2028) (seleigured).

Missouri Biodiesel Sales, Scenario 2 (B20)*
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Source: DIS historical and projected estimates based on MO DOR diesel data and EIA national diesel and
biodiesel data.

*Scenario 2: 2006-2016: follow national trend share of U.S. biodiesel consumption to U.S. diesel
consumption. Jan 2017-Mar 2023:5%; 2023-2025: Apr-Oct 10%, Nov-Mar: 5%;

2025-2028: Apr-Oct: 20%, Nov-Mar: 5% Decision
*¥*2019: Jan-Oct: actual data, Nov-Dec projected, 2020-2028: Jan-Dec projected. C) Innovation
v ‘mlulmns

Figure4, Missouri Biodiesel Sal&cenario 2B20)
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Figure5 shows the annual actual biodiesel consumption in eadh@three consumption
settings. For exampjé& B10 was implemented, the annual average of the biodiesel inclusion
rate in the mix woud be 7.9% instead of 1&#cethe biodiesel inclusion rate of 10% (B10)
would beallowedonly during seven months (April to October) of the year. The inclusion rate
would drop to 5% (B5) during the remaining part of the year. In the case of B20, theaverag
annual inclusion rate would be 13.8% instead of 20% during the ptréodolicy would be in
effect.

Biodiesel Consumption Share of Diesel Consumption:

Baseline (B5), Scenario 1 (B10), Scenario 2 (B20)
16.0% 13.8% 13.8%
14.0%
12.0%
10.0% 7.9% 7.9%
8.0%

oo /

4.0% 5.0% 5.0%
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== Baseline ==Scenario 1 (B10) Scenario 2 (B20)
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C Innovation
Source: DIS estimates Solutions

Figure5, Biodiesel Consumption Share of Diesel Consumption: Baseline (B5), Scenario 1 (B10), Scenario 2 (B20)
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Soybean Oil Usageby Biodiesel Sold (Consumed) in Missouri

SBO demand was estimated assumafidpiodiesel consumed in Missouri was SBO based
biodiesel £00% biodiesel fuel)A conversion factor of 7.55 pounds of soybean oil per gallon of
biodiesel was used testimate the volume (pounds) of SBO demeadthroughthe

consumptionof highway and norhighway biodieselEstimates were based on tiBaseline

case and the two alternativeonsumption scenarios

If onlythe B5 mixis consumed in MissoyrsBO demand woulgach a volume of 6.1 billion
poundsduringthe 2019 to 202&eriod, however, if Scenario (B10)were implemented

instead, the demand for SBO would be up 36% to 8.3 billion powoadsthe volume consumed
in the Baselinecaseduring the same period_asty, in the case of Scenario 2 where B20 would
be consumedtarting in ApriR025 the total volume of SBO demanded would increase 85% to
11.3billion pounds during 2019 to 2028 compared with the Baseline ¢agare6, Figure?,
andFigure8 show the historical and projected SBO demand under the thogesumption
settings.

Missouri SBO Used in Highway and Non-highway Biodiesel Sold,
Assuming 100% SBO Biodiesel,
Baseline Case (B5)*
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Source: DIS historical and projected estimates based on MO DOR diesel data and EIA national diesel and

biodiesel data.

*Baseline case: 2006-2016: follow national trend share of U.S. biodiesel consumption to U.S. diesel Decision
consumption. 2017-2028:5% (B5). C\g ::.Ill.l.ll‘iil.::n

Figure6, Missouri SBO Used in Highway and Noighway Biodiesel SoldAssuming 100% SBO Biodiesel, Baseline (BSg
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Missouri SBO Used in Highway and Non-highway Biodiesel Sold
Assuming 100% SBO Biodiesel,
Scenario 1 (B10)*
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Source: DIS historical and projected estimates based on MO DOR diesel data and EIA national diesel

and biodiesel data.

*Scenario 1: 2006-2016: follow national trend share of U.S. biodiesel consumption to U.S. diesel

consumption. Jan 2017-Mar2023: 5% (B5). 2023-2028: Apr-Oct: 10% (B10), Nav -Mar: 5% Decision
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Figure7, Missouri SBO Used in Highway and Noighway Biodiesel SoldAssuming 100% SBRlodiesel, Scenario (B10

Missouri SBO Used in Highway and Non-highway Biodiesel Sold
Assuming 100% SBO Biodiesel,
Scenario 2 (B20)*
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Source: DIS historical and projected estimates based on MO DOR diesel data and EIA national diesel

and biodiesel data.

*Scenario 2: 2006-2016: follow national trend share of U.S. biodiesel consumption to U.S. diesel

consumption. Jan 2017-Mar 2023: 5% (B5); 2023-2025: Apr-Oct 10% (B10), Oct-Mar: 5% (B5); .
2025-2028: Apr-Oct: 20% (B20), Nov-Mar: 5% (B5). (\) S
**2019: Jan-Oct: actual data, Nov-Dec projected, 2020-2028: Jan-Dec projected. C <

Solutions

Figure8, Missouri SBO Used in Highway and Noighway Biodiesel SoldAssuming 100% SBO Biodigsgtenario 4B20
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Soybean Oil Content in Missouri Soybeans

From 2006 to 2018 e average mean valud soybean oil content in Missouri soybeamas
estimated at 19.1%t+0.46)with atrend (slope) factor equal to 0.04er year As noted in

Figure9, not much variation has occurred during the historical yedtse historical data of

Missouri SBO content was from the U.S. Soybean Quality Reports published by the University of
Minnesota.The historicalmean SBO content val&9.1%)was used during the projected

period starting in 2019.

Average Soybean Oil Content in MO Soybeans (%)
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y =0.072x+18.596

R?=0.3772
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0.0
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Source: University of Minnesota (U. S. Soybean Quality Report).
In 2006 the U.S. soybean oil average content was used for MO due to lack of

data.

2006-2018 mean value=19.1%, standard deviation =0.46, trend factor=0.072; O\D) Decision

therefore we used the estimated mean value (19.1%) to project 2019to C) Innovation
Solutions

Figure9. AverageSoybean Oil Content in K Soybeans (%)
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Soybean Usage/Crush by Biodiesel Consumed in Missouri

The soybean odontent of Missouri soybeans was factored into determining the soybean
demand based on the Baseline case, Scenario 1, and Scenario 2. The historical (2006 to 2018)
SBO content of Missouri soybeans was sourced from the U.S. Soybean Quality Reporte from th
University of Minnesota. Due to the lack of data for Missouri soybean oil content in 2006 the
average U.S. SBO content of soybeans (19.2%) was used.

The volume (pounds) of SBO rendered per bushel of soveas estimated as:
SBO content of Missouri soybeans X60nds

The volume (bushels) of soybeans used in biodiesel sold was estimated as:
SBO used in biodiesel sold/SBO rendered

The volumsof soybean usage/crush for highway and Aaghway biodiesel consumed in B5,
B10,and B20 wre estimated Results indicate that ibnly the B5 (Baseline case) mix was
consumed in Missoursoybean demand would total 530.6 million bustaisingthe 2019 to
2028period. This represents 21% of the totalume of Missourprojectedsoybean production
(2.6 billion bushels) during the sari®-yearperiod. In contrast if B10 (Scenario 1) was
approved instead, the demand for soybeans wadodd722.4 million bushel§8% of total
Missouri soybean projected productiaminally, in the case of B20 (Scenario 2) which would be
consumed starting in April 2025, the total volume of soybeans demanded wesudt in1.1
billion bushels during 2019 to 20283% of projectedVlissourisoybean production)FigurelO,
Figurell, andFigurel2 show the historical and projectesbybeandemand under the three
levels of consumption

Figurel3 presents Missouri projected soybean production during 2019 to 2028 and the
corresponding soybean demands by B5, B10, and B20 consumption. Over the 2019 to 2028
period, implementation of a B20 biodiesel standard would result in 43% of the soybeans of
Missouri being used to satisfy the biodiesel demand within Missouri.
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Missouri Soybeans Used in Highway and Non-highway Biodiesel Sold
Assuming 100% SBO Biodiesel,
Baseline Case (B5)*
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Source: DIS historical and projected estimates based on MO DOR diesel data and EIA national diesel

and biodiesel data.

*Baseline case: 2006-2016: follow national trend share of U.S. biodiesel consumption to U.S. diesel
consumption. 2017-2028:5% (B5). ) Decision
**2019: Jan-Oct: actual data, Nov-Dec projected, 2020-2028: Jan-Dec projected C e

v Snluh(m-.

Figurel0, Missouri Soybeans Used in Highway and Naghway Biodiesel SoldAssuming 100% SBO Biodiedhseline Case
(BS)

Missouri Soybeans Used in Highway and Non-highway Biodiesel Sold
Assuming 100% SBO Biodiesel,
Scenario 1 (B10)*
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Source: DIS historical and projected estimates based on MO DOR diesel data and EIA national diesel and
biodiesel data.

*Scenario 1: 2006-2016: follow national trend share of U.S. biodiesel consumption to U.S. diesel
consumption. Jan 2017-Mar 2023: 5% (B5). 2023-2028: Apr-Oct: 10% (B10), Nov-Mar: 5% (B5) r\) Dl‘ﬁSi“'j
**2019: Jan-Oct: actual data, Nov-Dec projected, 2020-2028: Jan-Dec projected. 2:]']1:‘"::‘:"

oh o

Figurell, Missouri Soybeans Used in Highway and Naghway Biodiesel SoldAssuming 100% SBO Biodiesel, Scenario 1
(B10)
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Missouri Soybeans Used in Highway and Non-highway Biodiesel Sold
Assuming 100% SBO Biodiesel,
Scenario 2 (B20)*
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Source: DIS historical and projected estimates based on MO DOR diesel data and EIA national diesel and

biodiesel data.

*Scenario 2: 2006-2016: follow national trend share of U.S. biodiesel consumption to U.S. diesel

consumption. Jan 2017-Mar2023:5% (B5); 2023-2025: Apr-Oct 10% (B10), Nov-Mar: 5% (B5); »
2026-2028: Apr-Oct: 20% (B20), Nov-Mar: 5% (B5). (\) parl
**2019: Jan-Oct: actual data, Nov-Dec projected, 2020-2028: Jan-Dec projected. \)

Solutions
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Figure12, Missouri Soybeans Used in Highway and Nughway Biodiesel SoldAssuming 10% SBO Biodiesel, Scenario 2
(B20)

MO Soybean Production Projection and
Soybean Demand from Biodiesel Consumption
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Figure1l3, MO Soybean Production Projection and Soybean Demand from Biodiesel Consumption
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Missouri Biodiesel Model

Although Missouri currentlipassevenfull-time biodiesel production facilities, one of these

facilities produces biodiesel primarily framon-soybean oil sources (mainly animal fatsd

oils). For the purposes of this analysis, doilydieselproduced from soybean oil is modeled

thus the Mssouri Biodiesel Production Modely Of dzRS & 2 sixcuirendy’ogetihdzNA Q &
soy-based biodiesel plantIhesehave acurrent plant capacityf 213.0 million gallons/year

and are estimated tthave produced. 70 million gallons of biodies&#l 2012 Unused lindiesel
productioncapacity fromplants innearby states is not considered in tMéssouri Biodiesel
Production Modehnalysis

From 2020 to 2028, Missourabeline productiorns forecasto grow ata rateof 1.066 which is
the projecteddiesel consumption annual average growth rate from 2Q028 TheMissouri
baseline productionwvould increase fronil70 milliongallongyearin 2019 t0197 million
gallongyearin 2028.

Baseline Case (B5)

In the Baseline case (B&f)the Missourbiodiesel modelMissouri biodiesel consumption
wouldincrease T%during the projected periodBodiesel consumptiofrom 2019(74 million
gallons)to 2028(86 million gallonsyvould average 4% ofMissouri baskne production thus,
baselinegproduction would remain below plant capaciyring the D-year projected period
Sincebiodieseldomestic demands expected taemain below baseline productiorapacityin
this caseout of state shipmentscan continue and are estimated tocreasel5% from 96
million gallons irR019 to111 million gallons i2028 Since totademand for biodiesel from
Missouri biodiesel production facilities is belawrrent capacityof 213 million gallons per year
there is nopressure totNE RdzOS 2 NJ & a O f-dfJtateRISpvhEenyS it orflel® iYiee? dzi
in-state demand. Thus th®&calping and Necalping caseessults are the sambecauseBaseline
production never goes beyond production capa¢#geFigurel4 and Figurel5). Under the
baselinecase, biodiesel production reaches 93% of Missourbe®ed biodiesel fpduction
capaity.
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MO Biodiesel Production, Out of State Shipments, Consumption, and
Capacity Utilization
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Figurel4, MO Biodiesel Production, Out of State Shipments, Consumption, and Capacity Utiliz&mseline Case A: B5,
Scalping

MO Biodiesel Production, Out of State Shipments, Consumption, and
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Scenario 1 (B10)

Scenario 1B10) of the Missouri biodiesgdroductionmodelindicatesproduction above
baselinewill start togrowin 2022 due to the B10 policymplementationwhich wouldbeginin
April 20. Production above baseline would grow frah@ million in2022 to 50.5 million
gallons in 2028JUnder this scenaridrom 2019 to 2028Vlissouri biodiesel consumptionauld
increaseB5%. In the scalping casby 2023 total production (baseline above baseline) auld
surpasgplant capacity, but becaus# the limitation imposed in this casetal production
would top out at currentplant capacity Z13 million gallons)herefore, out-of-state shipments
would start to decline.By 2028 out-of-state shipmats wouldfall 21%compared with 2@9
out-of-state shipment levelgseeFigurel6). In the naescdping caseboth Missouribiodiesel
demandand out-of-state shipmentsncrease(seeFigurel?), andtotal productionexaeeds
plant capacityfrom 107% in2023 to 116%in 2028(seeFigurel8). This reflects an annuakew
capacity needd of 35.2 million gallonby 2028 Whilethis might suggest the need for
expanded biodiesel productiocapacity within Missouri, the reality is that thereuisused
capacity in nearby locations that would be more tleroughto meetii K S €2 @5 A & ¢
productionneeds identified throughhe Missouri Biodiesel Production model.

MO Biodiesel Production, Out of State Shipments, and
Consumption, Scenario 1 A: B10, Scalping
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Figurel6, MO Biodiesel Production, Out of State Shipments, and Consumption, Scenario 1 A: B10, Scalping
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MO Biodiesel Production, Out of State Shipments, and Consumption

Scenario 1 B: B10, No-scalping
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Figurel7, MO Biodiesel Production, Out of State Shipments, and Consumption Scenario 1 B: BEgalng

Scenario 1: B10, MO Capacity Utilization
(Scalping and No-Scalping)
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Figurel8, Scenario 1: B10, MO Capacity Utilizati(®calping and N&calping)

Page30



Increased Biodiesel Use in Missouri February 2020

Scenario 2 (B20)

Under scenario 2 (B2Ylissouri biodiesel demand would expa@81% from 2019 to 2028.
Similarly tothe Scenaridl (B10)scalping cse, in Scenario @B20) scalping casetal Missourt
based biodiesgbroductionis capped at 213 million gallons, whighthetotal capacity installed,
but because Missouri biodiesel demand increamesn more under Scenario 2 (B20) due to
implementation of the B20 mix starting in April Z)@ut-of-state shipmentswould not only
declinebut completely disappedby the end of the projeted period(seeFigurel9). In the no
scalpingcase domestic demand andut of state shipmentsvould require a total production
(baseline productionébove baseline mduction)of 349 million gallons by 202g&eeFigure
20), which implies a capacity utilization 064%(seeFigure21) and annuahdditionalcapacity
needed ofl37million gallons by 2028

MO Biodiesel Production, Out of State Shipments, and Consumption
Scenario 2 A: B20, Scalping
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Figure19, MO Biodiesel Production, Out of State Shipments, and Consumpt®gsenario 2 A: B20, Scalping
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MO Biodiesel Production, Out of State Shipments, and Consumption
Scenario 2 B: B20, No-scalping
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Figure21, Scenario 2: B20, MO Capacity Utilizati(®calping and N&calping)

Note that in both scenario 1 (B10) and scenario 2 (B268jaatping caseshere is a needo
increase capacityn orderto keep both the domestic demand await-of-state shipmentsbut
before building a new plant, unused biodiesel capacity from nearby states should be
consideredThis consideration is included in tf@lowing Regional and Neldpor state
biodiesel models.
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Regional Biodiesel Model

In the Regional modethe total baseline capacity the sum ofMissouri baseline capacignd
the estimatedunusedexisting capacityat the beginning of 200) from the selected stateand
regions For theRegional Biodiesel Modéhiodiesel plants and soybeanil supplies located in
the USDA Crop Reporting Districts (CRDs)ahat Missouri from lllinois, lowa, Nebraska,
Kansas, OklahomArkansasTennesseeand Kentuckyare consideredalong with Missour
based facilities.

In January2019, the combined unuseekistingcapacity from theeselectedstatesand regions
was equal td2.1million gallons per yeaiseeTablel5). The analysis assuméuhat these
biodiesel plants are operating at the national average biodiesel giapacity utilization rate of
74%. It was also assumed thetused plant capacity declisat a0.0833%ate each month
(1% annual rate compounded monthbtarting in February 2018ue to increasedbiodiesel
consumption in areas outside of Missoaridnot directly affected by the Missouri policy
initiative. The 2019 baseline combined capacity (Missouracdp + unused Regional capacity)
was equal to 26 million gallons/year (213 million gallons/ yeabZmillion gallons/year), in
contrast in 2028 the combined baseline capacity desltne€260 million gallons /year (213
million gallons/ year +Zmillion gallons/year)seeFigure22).

MO Baseline Capacity and Regional Unused Capacity
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Figure22 MO Baseline Biodiesel Production Capacity and Regional Unused Capacity
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Baseline Case (B5)

Results oflte Baseline case (B5) of the Regional biodiesel madethe same athe Baseline
case (B) of the Missouri biodiesel model except thay 2028regionalcapacity utilizatiorrises
from 64% in 2019 to 6%by 2028(seeFigure23).

Regional Analysis: MO Biodiesel Production, Out of State
Shipments, Consumption, and Capacity Utilization,
Baseline Case B: B5, No-scalping
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Figure23, Regional Analysis: MO Biodiesel Production, Out of State Shipments, Consumption, and Capacity Utilization,
Baseline Cse B: B5, Nacalping

Scenario 1 (B10)

Scenario 1 (B10) of the Regional biodiesel model indicates production above baseline would
start to grow in 2022 as the B10 policy would be in effect in April 2023. Production above
baseline would grow from 7.8 millioin 2022 to 50.5 million gallon in 2028. Under this scenario
of the Regional biodiesel model, from 2019 to 2028 biodiesel consumption would increase 85%.
Note that both production above the baseline and consumption remain the same as in the
Missouri biodesel model. However, because of the expanded capacity in the Regional model,
total production does not surpass capacity in either the scalping case or tseatping case,
andthusout-of-state shipmentsanincrease in both cases from 96 million gallons at the
beginning of the projected period to 1illion gallonsdy end of the projection. By 2028
regionalcapacity utilization would reach a rate % (Sed-igure25). This indicates that in the
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Regional model case of Scenario 1 (B10), total production would reach a volume of 248 million
gallons by 2028, which lisss tharthe Missouri plus Regional capacity availabléhis case By

2028 the actual irstate biodiesel demand (137 milligallong and biodiesel oubf-state

shipments (111 milliogallong combined would b&% below the totalegionalproduction

capacity Sinceboth the scalping and necalping cases wadibethe same under the B10 policy

of the Regional modebnly theNo-scalping case is shoviaelow.

Regional Analysis: MO Biodiesel Production, Out of State Shipments,
and Consumption
Scenario 1 B: B10, No-scalping
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Figure24, Regional Analysis: MO Biodiesel Production, eftState Shipments, and Consumption, Scenario 1B: BN®,
scalping
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Regional Analysis: Capacity Utilization (%),
(Scenario 1 (B10): Scalping and No Scalping)
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Figure25, Regional Analysis: Capacity Utilization (¥§cenario 1 (B10): Scalping and No Scalping)

Scenario 1 Conclusions

Under Scenario 1, in which a B10 blend of biodiesel is used for 7 months of the yatate in
biodiesel consumption rises from 74 million gallons in 2019 to 137 million gallons in 2028. Out
of-state shipments rise from 96 million gallons in 2019 to 111 million gallons in 2028. This
requires 248 million gallons of stnased biodiesel to be proded to satisfy irstate

consumption and to maintain owdf-state shipments. Missouri has 213 million gallons of
current soybased biodiesel production capacity. If all of this were to be produced within
Missouri, all existing plants would need to prodwaecapacity and an additional 35 million
gallons per year of new capacity would be required. However, when regional biodiesel
production capacity is taken into account, all of the 248 million gallons per year would be able
to be produced by existing biceBel production plantsHigure24). Total regional capacity
utilization would reach 3% by the end of 2028 {gure25).

Even though biodies@roduction capacity within the region is sufficient to meet the Scenario 1
biodieseldemand needsthe total amount of soybean oil used in biodiesel production within
the regionto meetthe Missouri instate use and maintain owdf-state shipmentsncreases

from 1,283.5 milliorpoundsin 2019 to 1,868.6million poundsin 2028. Currently there is

enough soybean crush capacity in the region to prodiyéb2million poundsof soybean oil.

While the marketing pattern for all of the soybean oil produced in the regomt addressed
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in this studyproduction within the region is sufficienbtcover the additionasoybean oil
demandof the Missouri policy initiatives although soraleanges in existing soybean oll
marketing patterns would likely have to occuf.additional soybeawil production were
determined to beneeded or desiredyy 2028it would take 51 million bushels of increased
crush capacity to producthe 586 millionpoundsof soybean oil to make the additional
biodiesel.

Scenario 1. SoybeanProduction & Processing Impacts

Soybean production in Missouri is expected to increase 246 million bushels in 2020 to
277.3 million bushels b3028 usinghational trendline production increase3.hus, 30 million of
the 51 million additional bushels needed for Scenario 1 biodesedumption are likely to
comefrom natural increaseslmplementation of Scenario 1 could stimulate about 20 million
bushels of newabove trendlinesoybean production within Missouritifie additional
processing of thesoybeans and the soybean oil production were conducted in Missouri.

On a regional basig,is anticipated thasoybean production will increase by 100 million
bushelsfrom 2020 to 2028. Thus, on a regional basis, thevald beenoughsoybeans from
trendline production to supply the soybean ndeded for Scenario IWith 100 million bushels

of additional soybean productiocoming from trendline production increases within the region

by 2028, it is likely thadome additional soybean processing capagiay be neededo meet
increasing livestock demand for protein meals and for increasing domestic biodiesel usage of
soybean oil.This analysis suggests that with increased soybean oil demand for biodiesel use in
Missouridue to Scenario 1, thereould ke enoughdemand to support expansion of existing
soybean processing capachiy at least 30 million bushels per year and the potential for
construction of a new soybean processing plant with at least 50 million bushels of capacity.

Scenario 2 (B20)

Scenario 2 (B20) of the Regional biodiesel model indicates production above baseline would
start to grow in 2022 due to the B10 policy implementation which would begin in April 2023
and later due to the B0 application in April 2025. Production above baseivould grow from

7.8 million gallons in 2022 to 151 million gallons in 2028. Under this scenario biodiesel
consumptionin Missouriwould increase 221% from 74 million gallons in 2019 to 237 million
gallons in 2028. Both production above the baseline tiedevel of consumption remain the
same as in Scenario 2tbe Missouri model because these two variables depends on the level
of consumption determined by the policy in place, which in this case would be the B20 policy. In
the scalping case, total pradtion (baseline+ above baseline) would surpass plant capacity by
2025, but due to the limitation imposed in this case (scalping), total production would remain
at plant capacity available each yehr the Regional modehvailablecapacity drops every y@
due to the assumption that unused capacity from the selected plants in the regional states
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declines at a annual percent rate df%/(0.083%each month) starting in February 2019. By
2028, availableapacitywould be at 0 million gallons/year and prodttion would be capped
at that volume; therefore, out of state shipments would start to decline. By 2028, out of state
shipments would fall to 2million gallons compared with 96 million gallons, the out of
shipment volume in 2019 (sddgure26). In the nescalping case of the regional analysis, both
Missouri biodiesel demand and out of state shipments increaseKgpee27), and total
production exceeds capacity, from 2% in 2025 to 1&% in 2028 (seEigure28). The new
capacity needed by 2028 estimated at © million gallongseeFigure28). The Regional model
analysis indicates that under ScenarBrib-scalpng casgScenariB:B20, Nescalping)total
capacity (Missouri + regiaif) isdepletedand in order to continue supplyingissouri biodiesel
demandwhile keepingthe out of state shipmentsolling,a new plantwould be required.

Building a plant with a 50 milliogallonproduction capacityvould supply55% of the new
capacity needed.

Regional Analysis: MO Biodiesel Production, Out of State Shipments, and
Consumption
Scenario 2 A: B20, Scalping
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Figure26, Regional Analysis: MO Biodiesel Production, Out of State Shipments, and Consum§gtienario 2 A: B20, Scaipi
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Regional Analysis: MO Biodiesel Production, Out of State Shipments, and
Consumption
Scenario 2 B: B20, No-scalping
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Figure27, Regional Analysis: MO Biodiesel Production, Out of State Shipments, and Consum§tienario 2 B: B20, No
scalping

Figure28 shows the capacity utilization of the regional dmysed biodiesel plants and the
timing and quantity of new capacity that would be needed if currentafustate shipments

from Missouri biodesel plants are to be maintained as Missouri implements a policy initiative
to increase biodiesel consumption to B20 blends for 7 months per year beginning in 2024.
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Regional Analysis: Annual Capacity Needed and Capacity Utilization,
Scenario 2 B: B20, No-scalping
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Figure28, Regional Analysis: Capacity Utilization (¥§cenar 2 (B20): Scalping and No Scalping

Scenario 2 Conclusions

Under Scenario 2B (B20 with no scalping), totatsmsed biodiesel production for Missouri
consumption (237 million gallons) and enftstate shipments (111 million gallons) within the
region woud rise to 349 million gallons by 2088gure27). While the total soypased

biodiesel production capacity within the region is 413.5 million gallons, for this analysis,
currentlythere is only 265 million gallons of capacity available to suppdyate Missouri
consumption and to maintain current owtf-state shipments from Missouri biodiesel plants.
Thus, under scenario 2B, there would be a shortfall in biodiesel production within the regional
area of70 million gallons in 202&eeFigure28) which is projected to rise to a production

deficit of 90 million gallons by 2028.

Scenario 2A: Soybean Oil Impacts

Under Scenario 2A, the demand for soybean oil for biodiesel production to meetigsoivi
in-state demand andghip any leftovebiodiesel productiorio out-of-state shipments rises from
1,283 millionpoundsin 2019to 1,963million poundsby 2028.Under Scenario 2A&xpansion of
biodiesel production in the region is limited torrent capacity of 260 million galloasd out
of-state shipmentsare allowed to declin@as instate consumption increase€urrently, there is
enough soybean crush capacity in the region to prei¢52 million poundsof soybean oil.
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While the marketig pattern for all of the soybean oil produced in the region is not addressed
in this study, production within the region is sufficient to cover the additional soybean oil
demand of the Missouri policy initiatives although some changes in existing soylbean o
marketing patterns would likely have to occur. If additional soybean oil production were
determined to be needed or desired, by 2028 it would t&Ramillion bushels of increased
crush capacity to produce th&79.5million poundsof soybean oil to makthe additional
biodiesel.

Scenario 2A: Soybean Production & Processing Impacts

Soybean production in Missouri is expected to increase from 247.6 million bushels in 2020 to
277.3 million bushels by 2028 using national trendline production increases. Thus, 30 million of
the 59 million additional bushels needed for Scenario 2A biotmsesumption are likely to

come from natural increases. Implementation of Scenario 2A could stimulate about 39 million
bushels of new (above trendline) soybean production within Missouri if the additional
processing of the soybeans and the soybean aitipction were all conducted in Missouri. On

a regional basis, it is anticipated that soybean production will see a trendline increase of 100
million bushels from 2020 to 2028. Thus, on a regional basis, thikely to be enough

additional productiorof soybeangrom trendline production to supply the soybean oil needed
for Scenario 2. With 100 million bushels of additional soybean production coming from
trendline production increases within the region by 2028, it is likely that some additional
soybean processing capacity may be needed to meet increasing livestock demand for protein
meals and for increasing domestic biodiesel usage of soybeaRroitessing of 59 million

bushels of soybeans woupdoducel1.298 million tons of soybean meathich woud be an
increase of national soybean meal supply of 2.6Rthe ratio of domestic usgersus exports of
soybean meal continuedhe amount of soybean meal from the additional soybean processing
would support 1.85% more livestock and poulpnpductionin the U.S.

Scenario 2B: Soybean Oil Impacts

Under ScenarioR the demand for soybean oil for biodiesel productimnmeet the Missouri
in-state demand and to maintaicurrent levels of oubf-state shipmentsises from1,283

million poundsto 2,629 million poundsby 2028. Currently, there is enough soybean crush
capacity in the region tproduce4,752million poundsof soybean oil. While the marketing
pattern for all of the soybean oil produced in the region is not addressed in this study,
production within the region is sufficient to cover the additional soybean oil demand of the
Missouri policy initiatives althodgsome changes in existing soybean oil marketing patterns
would likely have to occur. If additional soybean oil production were determined to be needed
or desired, by 2028 it would takiEl8 million bushels of increased crush capacity to produce the
1,351 million poundsof soybean oil to make the additional biodiesel.

Page4l



Increased Biodiesel Use in Missouri February 2020

Scenario 2B: Soybean Production & Processing Impacts

Soybean production in Missouri is expected to increase from 247.6 million bushels in 2020 to
277.3 million bushels by 2028 using natiomahtdline production increases. Thus, 30 million of
the 118million additional bushels needed for Scena®biodiesel consumption are likely to
come from natural increases. Implementation of Scen2Boould stimulate abou88 million
bushels of new (above trendline) soybean production within Missouri if the additional
processing of the soybeans and the soybean oil production a#cenducted in Missouri. On

a regional basis, it is anticipated that soybean productionssdla trendlineincreaseof 100

million bushels from 2020 to 2028. Thus, on a regional basiadditional 18 million bushels
beyond trendline productionvould be neededo supply the soybean oil needed for Scenario
2B. With 100 million bushels of additial soybean production coming from trendline
production increases within the region by 2028, it is likely that some additional soybean
processing capacity may be needed to meet increasing livestock demand for protein meals and
for increasing domestic bioglsel usage of soybean oil. This analysis suggests that with
increased soybean oil demand for biodiesel use in Missouri due to Sc@matleere could be
enough demand to support expansion of existing soybean processing capacity by at least 30
million busels per year and the potential for construction of a new soybean processing plant
with at least 50 million bushels of capacitgegionallythere would beenough additional
soybearnproduction and additional soybean oil demand to supgd® million bushks of
additional soybean processing capacity

Scenario 2B:Soybean Meal Production and Impacts on Livestock Production

Under Scenario 2Bip to 118 million bushels of additional soybean processiag occur within
the region. Processing of I8 million bushels of soybeans would resul2iB96 million tons of
hi-protein soybean meal This would represent a 5% increase from #pgproximately50.4
million tons of soybean me#hat are currently produced in the U.S Of this 36.8 million tons
of soybean meal are fed to livestock and poultry in the United StaBesilers consume about
48% of the soybean meal, followed by hogs (R48gers (9%), dairy (9%lrkeys (7%)and the
rest of animal agriculturébeef, companion animalaguaculture sheep and meat goats, etc)
round out thelast three percert The February 2020 WASDE repestimates that 12 million
tons of soybean meal will be exported during the 22020 marketing year.

The ownprice elasticity of soybean meas$ a feed ingrdient varies by specidsit is relatively
elastic meaning thaprice changes isoybean meabvill result in rather small changes in the
quantity fed. The ownprice elastity of soybean meal for export is more inelasti92)

! From February 2020 USDA WASDE Report
22019 Soybean Meal Demand Assessment, Prepared for the United Soybean Board by Decision Innovation
Solutions, September 2019.
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meaning that &%increase in quantity will likely result in28 decline in the price of soybean
meal. Assuming the ratio of domestied meal versus exports remained about the sathe,
increased soybean meal producedgrpcessing 118 million bushelsone soybeans for the
soybean oil for biodiesel would suppdhe feeding of 5% more livestock and poultry than is
currently fed in the U.S.

Soybean meal, by weight, is about 28% of the typical broiler #i&%% of the typical layer diet,
24.5% of the typical turkey diet5.3% of the typical hog diaind 3% of the typical dairy diett
is estimated that Missouri livestock and poultry currently consume attd@268 million tonsof
soybean meallLowering tle cost of soybean meal by 2% dudnoreased soybean processing
for soybean oil would result inb@ut $6 per tonsavings for livestock producers, ®f.6 million
dollars of cost reduction.

Table4 Soybean Meal Consumption in Missou

Soybean Meal Consumption in Missouri

Species Soybean Meal % of Diet Soybean MealConsumed Tong
Broilers 28.0% 636,891
Layers 16.0% 71,844
Turkey 24.5% 162,377
Hogs 15.3% 373,047
Dairy 3.0% 23,725

Source: 2019 Soybean Meal Demakssessment, Prepared for the United Soybean Boi
by Decision Innovation Solutions, September 2019
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Neighbor State Biodiesel Production Model

In the Neighbor state model, the total baseline capacity is the sum of Missouri baseline capacity
plusall unused existing capacity from the selectidht states.Figure29 shows the location

and the estimated available capacity at the 39 biodiesel plem2928 inMissouri and the
neighboring states.
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On January 2019, the combined unused existing capacity fromig¢imestates was equal t@853
million gallons per yeaséeTablel6). The analysis assumed unused plant capacity declines at a
0.0833%rate each month{1% annual rate compounded monthktarting in February 2019.

The 2019 baseline combined capacity (Missouri capacity + umesgdbor statecapacity) was
equal to465million gallons/year (213 million gallons/ yea3%2 million gallons/year)by 2028

the combined baseline capacity declined4 million gallons /year (213 million gallons/ year
+231 million gallons/year) (seError! Reference source not found.

MO Baseline Capacity and Neighbor State Unused Capacity
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Figure30, MO Baseline Capacity and Neighbor Stateudad Capacity
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Baseline Case (B5)

Results of the Baseline case (B5) of Meeghborbiodiesel model are the same as the Baseline
case of the Missouri and Regional models except for the capacity utiliz&iodiesel capacity
utilization far the region is assumed to legjual to the natiomal average capacity utilization of
74%in 2019. Total capacityn 2019is the existing Missouri biodiesel capacity (213 million
gallong plus theunusedneighboring state capacitg252 million gallons)It is assumed that
neighboring state unused capagideclines by 1% annually, compounded monttlye to
increasing biodiesel use in other states and nationdlipder theneighboring state baseline
case capacity utilization rises fror@7%to 44%due to baseline increases in biodiesel
consumption in Missuri anddecreases in unused capacity in the neighboring states
trendlineincreases in biodiesel usagethose states and national(geeFigure31 andFigure
32).

Neighbor State Analysis: MO Biodiesel Baseline Production, Out of
State Shipments, Consumption, and Capacity Utilization, Baseline
Case A: B5, Scalping
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Figure31, Neighbor State Analysis: MO Biodiedghseline Production, Out of State Shipments, Consumption, and Capacity
Utilization, Baseline Case A: B5, Scalping
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Neighbor State Analysis: MO Biodiesel Production, Out of
State Shipments, Consumption, and Capacity Utilization,
Baseline Case B: B5, No-scalping
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Figure32, Neighbor State Analysis: MO Biodiesel Production, Out of State Shipments, Consumption, and Capadcigtibhi)
Baseline Case B: B5, ¥oalping
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Scenario 1 (B10)

Figure33 andFigure34 show the analysior Scenario 1 (B1@calping and nscalping)f the
Neighbor biodiesemodel Given the large amount of capacity available under this m@ihé
million gallons in 2019 declining #4248 million gallons in 2028)esultsfor the variables
analyzedare the same as in thRegional modelseeFigure24) except for the capacity
utilization, which in theNeighboing Stateiodiesel modetises from37%to 56%for the
scalping and nascalping caseseeFigure35) compared with95% in the Regional modéee
Figure25).

Neighbor State Analysis: MO Biodiesel Production, Out
of State Shipments, and Consumption,

Scenario 1 A: B10, Scalping
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Figure33, NeighborState Analysis: MO Biodiesel Production, Out of State Shipments, and Consumption, Scenario 1 A: B10,
Scalping
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Neighbor State Analysis: MO Biodiesel Production, Out
of State Shipments, and Consumption,
Scenario 1 B: B10, No-scalping
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Figure34, Neighbor State Analysis: MO Biodiesel Production, Out of State Shipments, and Consumption, ScenaBad, B:
No-scalping
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Figure35, Neighbor State Analysis: Capacity Utilization (%), (Scenario 1 (B10): Scalping and No Scalping)
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Scenario 2 (B20)

With plenty of total capacity installed (Missouri plus eight neighbor staté66 million gallons
in 2019 declining to 448 million gallons in 202&)alping and nscalping cases analyses
provide the same results (séegure36 andFigure37). In both cases total production (baseline
production + above baseline production) mate a volume of 349 million gallons/year by
2028. That amount of production supplies hatomestic (Missouri) and external market (eut
of-state shipments) demands while capacity utilization ardgsto 79% of total capacity (see
Figure38).

Neighbor State Analysis: MO Biodiesel Production, Out of
State Shipments, and Consumption,
Scenario 2 A: B20, Scalping
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Figure36, Neighbor State Analysis: MO Biodiesel Production, Out of State Shipments, and Consum@tenario 2 A: B20,
Scalping
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Neighbor State Analysis: MO Biodiesel Production, Out of
State Shipments, and Consumption,
Scenario 2 B: B20, No-scalping
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Figure37, Neighbor State Analysis: MO Biodiesel Production, Out of State Shipments, and Consumption, Scenario 2 B: B20,
No-scalping
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Figure38, Neighbor State Analysis: Capacity Utilization (¥§¢enario 2 (B20): Scalping and Scalping)
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Economic Impact of Implementation of a Diesel Fuel Standard in Missouri
¢tKS GSNY WSO2y2YAO AYLI OG addzReQ AYLIX ASAa | OK
change in a local economy typically comes from one of the follosounigces:

1 Entrance/departure of a new business or industry
1 Expansion/contraction of an existing business or industry

The entry of a new of expanding industry to Missouri causes a measurable increase in economic
activity within the state both in terms of caeftruction and annual operations. The IMPLAN

modeling system was used in calculating the following results. These results are shown using
common measures of economic activity including:

1 Sales (output)

~

0 The broadest measure of economic actijtgometimesrd SNNBR (2 Fa w2
1 Valueadded

o0 Sales (output) minus the cost of inputs
1 Employment (jobs)

0 A measure of job positions without regard to whether they aretiulle
equivalents

9 Household Income

o Income from all sources that accrues to individuals as payrieermersonal
employment (earnings or labor income), payment for ownership interests or
capital provision (dividends, interest and rents), or as transfer payments
(payments to individuals for which nothing is offered in return)

The direct purchase of supp$ and equipmenand operational costare known as thelirect
effects The suppliesand vendors used by tHaodieselfacility to purchase inputs arknown as
the indirect effects Those who work for the biodiesel facility atiaeir vendors then use thei
additional income to make household purchases; these are known as househiwiduoed
effects Taken together, the sum of direct, indireand induced effects are known as ttwtal
effectsand account for the total multiplier effect present from tiseange to the industry.

Based on the previous analysésee scenarios weraentified to model theeconomic impact
of the following potential change® the biodiesel industry in Missouri.

1 Construction and operations @ficreasing production aéxisting plants by 43 million
gallons per yeaand increasing storage to meet needs of additional production from the
new plant and existing plants (2024)
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1 Construction and operations of a&w biodiesel plant producing 50 million gallons per
year and incresing production of existing plants by 43 million gallons per (2624)

1 Constructionand operations o new biodiesel plant producing 50 million gallons per
year(2024)

Economic Impact s of Incr easing Production at Existing Plants by 43 Million Gallons

per Year
Under this scenario there is an operations impact. This assumes the existing biodiesel plants

increase production by 43 million gallons per year. The operations impact of the additional
production is an annual impact which would occur every yearjusi onetime impact like
construction.Using the methodology and assumptions outlined in this report, the estimated
total valueadded impacfor operations for the first yearas shown irierror! Reference source
not found., was $3.7million. Estimates of value added is an accurate indicattine biodiesel
industriesability to improve economic prospects for the local economyterms of jobs498
total jobswould besupportedin Missouri each yeadoecause ofdditional operations from
existing plants and the operations of the new pla#06.3million in total salegconomic
activitywould occur withinMissouri each year

Table5, Operations for First Year Impact of Increased Production at Existing Plants

Operations for First Year

Impact Type Employment Labor Income Value Added Sales

Direct Effect 89 $9,416,353 $18,311,184 $135,728,033
Indirect Effect 276 $14,247,544  $24,338,233  $50,820,597
Induced Effect 133 $6,286,904 $11,013,359  $19,707,511

Total Effect 498 $29,950,801  $53,662,776 $206,256,140

Pageb5



Increased Biodiesel Use in Missouri February 2020

Economic Impact of Additional Biodiesel Storage

This scenario only looked at the ingtaf the additional storage needed for the increased
biodiesel production and impact of increasing biodiesel production at existing plants.
Construction of the additional storage for the existing plants and the new pla&8hyillion
gallons is a oréime impact and not annual ongoing impacts. Fiftyee million gallons of
storage in addition to the 10 million gallons of storage at the new plant will be constructed.
Using the methodology and assumptions outlined in this report, the estimated total-value
added impacfor construction of the additional storagas shown iTable6 was $1.3million.
Estimates of value added is an accurate indicatdahe biodiesel industriegbility to improve
economic prospects for the local econontyterms of jobs891total jobswill be supportedin
Missouribecause otonstruction of the new plantAbout ninety-three million ($92.7) in total
sales economic activity ocawvithin Missouri

Table6, Total Impact Result€Constru¢ion Impact of Additional Storage Needed for Increased Production

Construction
Impact Type Employment LaborIncome Value Added Sales
Direct Effect 557 $33,308,510 $12,094,440 $38,556,324
Indirect Effect 107 $6,602,613 $10,483,406  $20,535,363
Induced Effect 227 $10,720,469  $18,769,314  $33,586,893
Total Effect 891 $50,631,592  $41,347,160 $92,678,580

Please see Appendix E for a handauttlining these economic impacts.
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Economic Impacts of Increasing Production by 43 Million Gallons , Building a New 50
Million Gallon Plant, and Building 5 3 Million Gallons of Additional Storage

Since there is already a biodiesel presence in Missouri, this scenario lattkedeconomic
impactof an increase in the industryrhis assumes that the existing facilities ramp up
production toutilize unusedcapacityof 43 million gallonsincluded inthis scenario is new
biodiesel plant producing 50 million gallons per yéar this scenario there is a need to
increase storage for biodiesley 53 million gallons in addition to the 10 million gallons of
storage on the new biodiesel plamhich wouldcause additional construction impacts.
Constructionmpactsare onetime occurrencesand not annual ongoing impactdsing the
methodology and assumptions outlined in this report, the estimated total vallded impact
for construction as shown iTable7 was $88.2 million. Estimates of value added is an accurate
indicatorof the biodieselA Y R dzahilityJo @rprove economic prospects for the &bc
economy In terms of jobs],825 total jobswill be supportedin Missouribecause of
constructionfor storage and the new plan$194.8 million in total sales economic activity
occus within Missouri

Table7, Total Impact Result€Constru¢ion Impact of New Plant and Increased Biodiesel at Existiignts

Construction
Direct Effect 1,129 $68,624,056  $27,363,713  $82,450,903
Indirect Effect 227 $13,944,867 $22,010,233  $42,967,948
Induced Effect 469 $22,159,209 $38,797,698  $69,426,736
Total Effect 1,825 $104,728,132 $88,171,644 $194,845,587

Under this scenario there is an operations impact as well as the construction impact. This
assumes that the existing facilities ramp up production to utilize unused cajdiei8/million
gallons.Thisscenariancludeda new biodiesel plant producing 5Glhon gallons per yealhe
operations impacts of the new plant amtcreased production from existing facilitiase annual
impactswhich would occur every year, not just otieme impacts like constructiarsing the
methodology and assumptions outling@athis report, the estimated total value added impact
for operations for the first yearas shown imable8, was $16.1 million. Estimates of value
added is an accuta indicatorof the biodieselA y* R dzahilityJo @rove economic prospects
for the local economyin terms of jobs],076total jobswould besupportedin Missourieach
yearbecause ohdditional operations from existing planasd theoperations of thenew plant
$446.1 million in total sales economic activiyould occur withinMissourieach year

Table8, Total Impact Result®Dperations for First Year Impact of New Plant and Increased Biodiesel at ExRants
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Operations for First Year

Impact Type Employment Labor Income Value Added Sales

Direct Effect 192 $20,365,600 $39,603,259 $293,551,326
Indirect Effect 596 $30,814,456  $52,638,504 $109,914,314
Induced Effect 288 $13,597,257 $23,819,591 $42,623,221

Total Effect 1,076 $64,777,313 $116,061,354 $446,088,861

Please see Appendix E for a handout outlining these economic impacts.
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Economic Impact of New Biodiesel Plant

This scenario only looked at the impacteohew biodiesel plant producing 50 million gallons
per year. Constructionf the new biodiesel plans aone-time impact and not annual ongoing
impacts.Using the methodology and assumptions outlined in this report, the estimated total
value added impadbr constructionof the new biodiesel plantas shown imable9, was 6.8
million. Estimates of value added is an accurate indicattine biodiesel indust Qlaility to
improve economic prospects for the local econotmyterms of jobs934total jobswill be
created inMissouribecause otonstructionof the new plant $102.2 million in total sales
economic activity occswithin Missouri

Table9, Total Impact Result€Constru¢ion Impact of New Plant

Construction
Impact Type Employment Labor Income Value Added Sales
Direct Effect 572 $35,315,546  $15,269,273  $43,894,579
Indirect Effect 120 $7,342,254 $11,526,827 $22,432,586
Induced Effect 242 $11,438,740  $20,028,385 $35,839,843
Total Effect 934 $54,096,540  $46,824,484 $102,167,007

Under ths scenario there is an operations impact as well as the construction impact. This
assumeghe new biodiesel planis producing 50 million gallons per year. The operations impact
of the new plants anannual impact which would occur every year, not just-tinge impact

like constructionUsing the methodology and assumptions outlined in this report, the
estimated totalvalue added impador operations for the first yearas shown imablel0, was
$62.4 million. Estimates of value added is an accurate indicatdine biodiesel industies

ability to improve economic prospects for the local economyterms of jobs579total jobs

would besupportedin Missouri each yedrecause ofdditional operations from existing plants
and the operations of the new plan£239.8 million in total sées economic activitwould occur
within Missouri each year

Tablel10, Operations for First Year Impact of New Plant

Operations for First Year

Impact Type Employment Labor Income Value Added Sales

Direct Effect 103 $10,949,247  $21,292,075 $157,823,294
Indirect Effect 321 $16,566,912  $28,300,271  $59,093,717
Induced Effect 155 $7,310,353 $12,806,232 $22,915,710

Total Effect 579 $34,826,512  $62,398,577 $239,832,721
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Dynamic Flow Analysis of Biodiesel

The Dynamic Flow Analysis for biodiesel in Missouri models the flows of biodiesel fromthe soy
based biodiesel production facilities in Missouri and the CRDs of lowa, lllinois, Kentucky,
Tennessee, Arkansas, Oklahoma, Kansas and Nebraska that immediatéWissouri to

calculated biodiesel consumption in each of the counties of Missouri.

Diesel Use by County

County level consumption was calculated as the combination of-$¢atd totals of highway
diesel use and nehighway diesel use allocated to tiseunties based on the following
allocation methods:

| 2dzyGe |1 A3IKgle& 5ASasSt r'asS r {G4FraS 1 A3Kgl e 5AS
average daily truck traffic. Average daily truck traffic was calculated from data provided by the
Missouri Department of Transportation regarding traffic thatsges the bridges in the state,
andinformation for the number of registered gasoline & diesel powered vehicles in Missouri

was obtained through the Missouri Department of Revenue.

County Nonhighway Diesel Use = State Nonhighway Diesel Use multiplietimésK 02 dzy (i & Q2
share of 100+ horspower tractors as reported in the USDA 2017 Census of Agriculture.
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County Diesel Use

February 2020

Figure39 showsestimated diesel usage by cayrfor the state of Missouri in 2019n 2019 a
total of 1,207 million gallons of diesel fuel was sold in Missouri for highway Aigetal of271

million gallons were sold for norgiway use.Diesel fuefor highwayusage is allocated to
counties basednS I OK O2dzy i & Qa

O2dzyie 61 &

I £

f 20 4GSR

the 2017 Census of Agricultuby USDA.

a K | N&Efic 8sTalculadesl NdrbaAdge R A f &
traffic data from the Missouri Department of Transportation. Nonhighway diesel use for each

0 I & Sdétsepyer thattabskas répdriayia & Q a
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For 2028total state highway diesel fuel use is estimated tolp429 million gallons.
Nonhighway use is émated to be296million gallons. The allocations of state diesel use to
each countyused the same allocation percentages as the 2di#8el use allocations.

2028 Estimated County Diesel Usage
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Biodiesel Usage

In 2019, it is estimated that the average blend rate for biodlesé&% in MissouriBiodiesel use
in Missourifor 2019 is estimated &% multiplied times the gallons of diesel use in each

county. In 2019, it is estimated thatpproximately 74 million gallons of biodiesel were used in
Missouri.
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Biodiesel use in Missoun 2028(Figure4?2) is estimated to b&37.3 million gallonbased on
Scenario ZB20 blends in use for 7 months of the yeaBjiodiesel use is allocated to the
counties according to the same percentages as diesel fuel atbosaior 2028.
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Figure43 shows current (2019) sdyased biodiesel production capachy county. (Note:

there is approximately 30 million gallonskobdiesel production capacity not shown on this
map since it useprimarily nonsoybearnfeedstocks for biodiesel production.Biodiesel
production capacityn December 2019 was reported to be 213 million gallons with about 170
million gallons oinnual production by these facilities in 2019.

Current Missouri Biodiesel Capacity Available
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Figure43, Current MissourSoybasedBiodiesel Capacity Available
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In 2019t is estimated that 1.288illion poundsof soybean oil were used for biodiesel
productionin Missouri.In 2028, under Scenario 2B, all Missouri soybeahasikd biodiesel
fadlities would be operating at capacitlyigure44 shows the amount ooybean oil that would
be usedby each facility. In 2028, a total of 1.608 billmoundsof soybean oil would be used
by Missourbiodiesel production facilities.

Estimated 2028 Soybean Oil Used for Biodiesel
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Figure44, Estimated 2028 Soybean Oil Used for Biodiesel
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It is estimated that Missouturrently has the capacity tproduce2,199.86 milliorpoundsof
soybean oil.Figure45 shows the location and quantity of soybean oil productibat is
possibleby Missourisoybean processing facilities.
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Figure45, Missouri Soybean Oil Production
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Figure46 shows thesurplus/deficit of soybean odlvailable for soybeabased biodiesel
productionin each of the counties with soybean processing facilities and/oressnybased
biodiesel productiondcilities.

Missouri Soybean Oil Available
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Figure46, Missouri Soybean Oil Available
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Missourihas 14 million bushels of soybean processing capaptgad out among facilities in 5
counties.

Missouri Soybean Crush Capacity
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Figure47, Missouri Soybean Crusbapacity
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In 2019, it is estimated that Missouri produced 170 million gallons ebased biodiesellt is
estimated that73.895 million gallons of biodiesel were used in Missouri in 2019 and that
96.105million gallons were marketed owdf-state in 219. Figure48shows the estimated

O2dzyie dzas
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Estimated 2019 Regional Biodiesel Usage
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Figure48, Estimated 2019 Regional Biodiesel Usage
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Figure49 shows estimatedvissouri biodiesel use (plus 4 eat-state consumption data points)
in 2028that is used for the biodiesel flow analysBiodiesel production for the 2028 flow

analysicomes from the planté Figure51.
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Figure49, Regional Estimated 2028 Biodiesel Usage

Page71



Increased Biodiesel Use in Missouri February 2020

Figure50 shows the biodiesgiroduction capacity in th&®egional Biodiesel Production Model
to satisfy biodieseflemand in Missouri undescenarios 1 and.2

Regional Soy-based Biodiesel Production
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Figure50, Regional Soypased Biodiesel Production
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Figure51 shows theavailablebiodiesel production capaciiy the Regional Biodiesel
Production Model to satisfy biodiesel demand in Missouri under scenarios 1 and 2. Production
I NE SadAayl

capacitiesincountie§ Y / w5a& | odzidAy 3 aAaaizdzNR
those plants are operating at the national average capacity in 2019 and with 2028 capacity

utilization rising by 1% annually, compounded monthly.
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Figure51, Regional Biodiesel Capacity Available
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Figure52 shows the estimated amounts of soybean oil that would be needed to produce
biodiesel in 2028

Regional Estimated 2028 Soybean Qil for Biodiesel
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Figure52, Regional Estimated 2028 Soybean Oil for Biodiesel
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Figure53 shows theestimatedsoybean oikupply/deficit countiesfor soybased biodiesel
productionin 2028.
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Figure53, Regional Soybean Oil Available
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Figure54 shows the soybean crush capadityillion bushet)within Missouri and the
surrounding CRDsI otal soybean crush capacitytire 4 Missouriplants and theplants in

abutting CRDglus MacorCo., IL)s 531 million bushels.
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Figure54, Regional Soybean Crush Capacity
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Dynamic Flow for Missouri /Regional Model

Higher biodiesel blends will have impacts on the number of soybean processors if the demand
for soybean d as a feedstock for biodiesel exceeds the production of soybean oil from
available soybean crush plants. In 2019, the biodiesel consumed in Missouri required 557.9
million pounds of soybean oil for biodiesel production. There &rsaybean crush plastin

the study area that includes Missoutie immediately surrounding CRBsd Macon County,
lllinoisthat have acombined soybean processing capacityp64.2 million bushels of soybeans
These plants have the capacity to produce a totat,@52million pounds of soybean oil on an
annual basis. Thus, the production of biodiesel consumed in Missouri uses about 10% of the
soybean oil produced within the study region. The soybean processing plants within Missouri
have the capacity to produce 2,2@flllion pounds of soybean oil. In 2019, biodiesel used in
Missouri required 25% of the soybean oil produced in Missouri.

In 2028, it is projected that biodiesel consumption in Missouri would require 1,792 million
pounds of soybean oil for production dfe biodiesel. If no new plants were built in Missouri,
biodiesel production for use in Missouri would use 81.5% of the soybean oil produced in
Missouri soybean crush plants. On a regional basis, the biodiesel used in Missouri would use
32% of soybean giroduction.

Regional Analysis: Soybean Oil Used to Produce
Biodiesel Used in Missouri
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Figure55, Regional Analysis: Soybean Oil Used to Produce Biodiesel Used in Missouri

Soybean oil is used primarily as a fegrdde vegetable oil (frying, and as an ingredient in food
products). According to USDafout 6.96% of U.S. soybean oil production will be exported
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during the 201920 marketing year. Nationally, 61% of soybean oil is used for food, feed and
industrial (nonbiodiesel) uses and 35% for biodiesel. In the shamt increased use of

soybean oifor biodiesel that is used in Missouri is likely to come from shifts in both domestic
marketing and export patterns. U.S. domestic food use of soybean oil has been declining in
recent years andf that trend continueghere likelywill be some capacityd fill the new

demand for soybean oil for biodiesel by-alocation from other markets.

In the longrun, it is quite possible that this new demand for soybean oil would require more
soybeans to be processed. If the full amount of additional soybeahatiig used in Missouri
biodiesel were to be satisfied by additional soybean processing, it would take approximately
107 million bushels of additional soybean crush to provide that soybean oil.
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2019 Flow Analysis

Geospatial centroids were assigned feach of the counties in the study area. Biodiesel
production and usage for each of the counties were tagged with thissgatal information.
Production and usage of biodiesel were also subdivided into 100,000 gallon units to facilitate
the supply of Ibdiesel and claiming of biodiesel as the SAS loop matches demand with its
closest available supply.

In 2019, Missoursoy-based lodieselplants produced an estimated 170 million gallons of
biodiesel Approximately 74 million gallons wensed within Misouri and 96 million gallons
were shipped out of stateFigure56 shows the biodiesel consumption in each county in
Missouriand modeled outof-state shipments to 4ooints representing movement of biodiesel
east, west and south from MissourThe color coding in the map indicates Messouri soy
based biodiesel plant thas the likely supply point for each of the demand points and the
height of the bar represents theslative amount of biodiesel secured from egmoduction
facility.

Supply/Demand

W Audrain
[ Buchanan
W Jackson
[ Pemiscot
[ Randolph
W vernon

Figure56 Missouri 2019 Biodiesel Flow Map

Note: The data table fdfigure 56 is in Appendix Dable20

Within Missouri, biodiesel from Audrain county goes to northeast and-eastral Missouri.

Biodiesel from Buchanan county supplies northwest Missouri. Jackson county biodiesel is used
in the greater Kansas City area and neighboring counties. Pemiscot county biodiesel partially
supplies southeastern Missouri and the Bootheel area. Randolph county biodiesel supplies
central and northcentral Missouri. Vernon county supplies southwestern Misso
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Out-of-state shipments to western destinations are supplied by biodiesel from Buchanan (39%),
Jackson (26%) and Vernon (35%) counties. Biodiesel shipments to southern destinations are
supplied by Audrain (65%), Pemiscot (2%) and Vernon (33%)eauBiodiesel shipments to
eastern outof-state destinations and the St. Louis area are supplied by Audrain (51%), Jackson
(35%), Randolph (9%) and Vernon (5%) counties.
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2028 Scenario 2B Regional Flow Analysis With 50 Million Gallons in Scott Co., MO

The 2028 flow arlgsisadds theunused capacity frorbiodiesel plants in thabutting CRDS38
million gallons oSupply from outside of the region that is used to partially satisfy wesbeitn
of-state demand an&0 million gallons asupply in Scott County, MissoukiVith the addition
of 50 million gallons of biodiesel production in Scott County, Migssmdsubsantially
increased use ithe Kansas Citgnd St. Louis metpmlitan areas, the flow patterns change.
Much more of theBuchanan and Jackson county biodiesel production is usétin the Kansas
City and St. Joseph metropolitan are&scott county biodies would satisfy biodiesel needs in
a greater portion of the Ozarks plus become a significant supply point for the St. Louis
metropolitan area(35%)and for eastern oubf-state shipmentg44%) Southern outof-state
shipments wouldikely be satisfied bthe Shelby County, Thiodiesel facility92%) And,
western outof-state shipments woulthe satisfied by shipments froikansas biodiesel facilities
(46%) BuchanarCo, MO (6%,GageCo, NE {4%),IndependenceCo, AR (4%)xndVernon
Co, MO(20%).
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Figure57 RegionaBiodiesel Flow Analysis 2028, with Scott Co., Biddiesel Plant

Note: The Data Table féigure 57 is il\ppendixD Table21

SBO Flow Analysis 2028, Existing Regional Biodiesel Plants

In 2028, it is estimated that all existing biodiesel production plants will be operating at capacity
Figure58 shows thesupply sourcindpy biodiesel production demand poifdr the regional
biodiesel production facilitiesln MissouriAudrainCounty will secure its soybean oil from
Audrain couny and from Adams County, IBuchanan Countigas enouglsoybean oil

production to secure all itsiodiesel feedstock from its own plant. The same hold for Jackson
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County, MO.Pemisco Countywould likely receive its soybean oil from Alexander County, IL.
Randolph County woulde supplied soybean oil from Audrain Counternon County would
secure soybean oil froernon County and from Jackson Couritydependence County, AR
would obtain sgbean oil feedstock from Alexander County, IL Addms County, IL.

Supply Sourcing by Demand Point
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- Audrain
D Buchanan
. Gage
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\

Figure58 Soybean Oil Flow 2028 from Regional Processors to Biodiesel Plants, 2028, Existing Biodiesel Plants

Table112028 Biodiesel $ply Sourcing by Demandadt for Figure 58

2028 Biodiesel Supply Sourcing by Demand Point for Figure 58
100,000 Gallon Units
Soybean Oil Supply Points
Illinois lowa Missouri Nebraska
Biodiesel Plants Adams Alexander Macon | Pottawattamie Audrain Buchanan Vernon Gage

Independence, AR 265 188
Washington, IA 347
Anderson, KS 34
Audrain, MO 202 176
Buchanan, MO 317
Jackson, MO
Pemiscot, MO 38
Randolph, MO 76
Vernon, MO 182
Gage, NE 6 372
Shelby, TN 188 114
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Neighboring States Flow Analysis

Neighboring States Crush Capacity and Soybean Oil Production

There are 45oybean crush facilities Missouri and the surrounding, neighboring states with a
total soybean crush capacity estimated a217 billion bushelper year. These soybean crush
facilities, at capacity operations, have the capability of produ6iig4 billion pounds of
soybean oil.

Available Crush Capacity in Missouri and Neighboring States (million bushels)
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Figure59 Soybean Crush Capacity Missouri and Neighboring States

2028 Scenario 2B Flow Analysis, Existing Available Capacity in Neighboring States

With expanded biodiesel consumption within Missouri in 2028 and trendline increases-in out
of-state use, total biodiesel use in Missouri rises to 237 million gallons ardfetiate

shipments rise to 111 million gallons for a total study area demand &634illion gallons. In
2028, without new biodiesel plant construction it is estimated that there will be 213 million
gallons of biodiesel production within Missouri and 47 million gallons of unused biodiesel
production capacity in the 8 biodiesel plamsabutting CRDs. The total available biodiesel
capacity in Missouri and the abutting CRDs (260 million gallons) would leave 89 million gallons
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of demand under Scenario 2B unmet. To address this deficit in available production, the supply
area is expand#to the Neighboring states case in which there is 444 million gallons available.

The flow analysis shows that soybeamsed biodiesel wouldza S | £t € GKS OF LI OA (@
biodiesel plants and woulde pulled fromtwo biodiesel plants in Arkansasyree in lllinois, six
in lowa, two in Kansas, one in Kentudkyo in Nebraska, and one in Tennessee.

8-State Existing Biodiesel Flow by Demand Point Analysis for Missouri Scenario 2B,
2028

Figure60 8-State Existing Biodiesé&llowby Demand Poinflow Analysis for Missouri Scenario 2B, 2028

Note: The data table for Figu® is in Appendik Table22

Page84



Increased Biodiesel Use in Missouri February 2020

8-State Soybean Oil Flow from Existing Soybean Crush Plants to Existing Biodiesel
Plants, Scenario 2B, 2028

O

Figure61 8-State Soybean Oil Flow from Existing Soyb&2nush Plants to Existing Biodiesel Plants, Scenario 2B, 2028

Table12 8-State Soybean {DFlow from Existing Soybean Crush Plants to Existing Biodiesel Plants, Scenario 2B, 2028 Data
Table

[ & State Soybean Oil Flow from Existing Soybean Crush lants (o Existing Biodiesel Plants, Scenario 28, 2028
| Soybean Oil Supply Plants
Arkansas llinois Towa. Kansas Kentuck Missouri Nebraska

Biodiesel Plants| Arkansas | Adams | Alexander] Iroquois| Macon [McLear| Carroll [Cerro Gordb Grundy | Linn | Polk ie |_Palo Alto [ Woodbury| Wright | Lyon [SedgwickShermar Daviess| Audrain [Buchanaj) Jacksor] Vernon | Cuming] Lancaste] Grand Totd
[Ashley, AR 113 113

A 214 131 108 453
Phillips, AR 214 88 302
Boone, IL 38

ook, IL 1

Douglas, IL 70 172 24
Henry, IL 38 38
LaSalle, IL 71 202|180 453
Stephenson, I 15 15
;@milion. I 70 270 340
[Wil, I 70 89 159
[Carroll, 1A 216 11 227
[Cerro Gordo, 1A 227 227
[Clinton, 1A 76 76
Dubuque, 1A 135 114 249
Hardin, 1A 298 125 423
[Jasper, 1A 227 227
Kossuth, 1A 338 115 253
}iac‘ 1A 217 3 8 36 340
Washington, 1A 456 88 544
[Woodbury, 1A 397 56 453
[Anderson, KS 34 34
Sedgwick, KS 69| 384 453
Daviess, KY 108 17 215 340
[Oldham, KY 1 1
Pendleton, KY 15 15
|Audrain, MO 202 176 378
Buchanan, MO 254 454
[3ackson, MO 123 423
Pemiscot, MO 38 38
Randolph, MO 76 | 76
[Vernon, MO 163 215 378
[Gage, NE 378 378
Perkins, NE ] 8
[Texas, OK 340 340
Hamilton, TN 88 214 302
Shelby, TN 215 87 302
[Warren, TN 15 15
[Grand Total 756 333 517 282 489 17| 433 227 433] _eel| 315 3 433 233|  240] 103| 384 348|460 250 454 86| 215 56 378 9,308]

The 39 soybeabased biodiesel plants watd source soybean dilom the soybean crush plants
in 25 countiesn the 8state area.Many biodiesel plants would need to secure soybean oil
from multiple soybean crusplants.
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8-State (with Scott County, MO plant) Biodiesel Flow Analysis for Missouri  Scenario
2B, 2028

/ \ / / !

Figure62 8-State (with Scott County, MO plant) Biodiesel Flow Analysis for Missouri Scenario 2B, 2028

Note: The data table for Figure 62 is in Appemibable23

With the addition of a 50 million gallon per year soybdmased biodiesdhcility in Scott

County, MOthe supply and flow of biodiesel change@/hile there would still be full utilization

of the biodiesel production capaci® ¥ a A & & 2 dzNR Q dheré woRlRble &St LI | y (G &)
dependence oriodiesel supplies fromArkansag14.6 million gallondess) Illinois(11.3 million

gallons less)owa (166 millionless), andNebraska (7.®illion gallons less).
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8-State Soybean Oil Flow from Existing Soybean Crush Plants to Biodiesel Plants with
Scott County, MO Plant, Scenario 2B, 2028

Figure63 8-State Soybean Oil Flow from Existing Soybean Crush Plants to Biodiesel PLants with Scott County, MO Plant,
Scenario 2B, 2028

Table138-State Soybean Oil Flow from Existing Soybean Crush Plants to Biodiesel Plants with Saaity, 360 Plant,
Scenario 2B, 2028, Data Table

8-State Soybean Oil Flow from Existing Soybean Crush Plants to Biodiesel Plants with Scott County, MO Plant, Scenario 2B, 2028 Data Table
Soybean Oil Supply Plants
|Arkans: lllinois [ lowa. Kansas [Kentucq Missouri [ Nebraska |

Biodiesel Plants | Arkansag Adams Alexandeﬁroauoii Macon McLeﬂ Carroll [Cerro GordpGrun Linn_|Palo Alta Polk PottawanamijWoodbuM Wright| Lyon SedgwicishermaﬁDavies AudraidBuchanaEJaokso!tVemon CumlnaLancaslégrand Totq
113 113

214 195 44 453

214 44 44 302

38 38

Cook, IL 1 1
Douglas, IL 70 172 242
Henry, IL 38 38
LaSalle, IL 70 203 180 453
Stephenson, IL. 15 15
Vermilion, IL 71 269 340
Will, IL 70 89 159
Carroll, IA 217 10 227
Cerro Gordo, IA 227 227
Clinton, 1A 76 76
Dubugue, IA 135 114 249
Hardin, 1A 298 125 423
Jasper, IA 227 227
Kossuth, IA 338 115 453
Sac, IA 216 85 3 36 340
|Washington, IA 456 88 544
\Woodbury, IA 397 56 453
|Anderson, KS 34 34
Sedgwick, KS 69 384 453
Daviess, KY 44 81 215 340
Oldham, KY 1 1
Pendleton, KY 15 15
|Audrain, MO 202 176 378
Buchanan, MO 454 454
Jackson, MO 423 423
Pemiscot, MO 38 38
Randolph, MO 76 76
Scott, MO 259 119 378
Vernon, MO 163 215 378
[Gage. NE 378 378
Perkins, NE 8 8
Texas, OK 340 340
Hamilton, TN 44 44 214 302
Shelby, TN 215 44 43 302
\Warren, TN 15 15
Grand Total 756 441 517 282 759 517 433 227 433 661 433 315 3 433 240( 103 384 348 460 252 454 586 215 56 378 9,686
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Transportation Cost Impact

Biodiesel and Diesel Prices

Figure64 showsMissouriaverage daily retapricesfor ULSdiesel and biodiesel during

December 7, 2019 to February 10, 2020. From the beginning of the period to th&egd

diesel price fell 4% ($0.1189/gallon) while biodiesel prices declined about 4.7%
($0.1286/gallons)According to the Energy Information Administration (EIA), U.S. distillate
inventories, whichincludes both diesel and home heating, sihowed a 4.1 million barrels
month-on-month increase in January, unusual for a month in which inventories tend to fall. Th
increasein U.S. distillate inventories may reflect the warmer than normal U.S. winter and
resulted in a decline in diesel pricEhis reflecs how the nationalpricetrend mayaffectthe
localpricetrend.

Figure65indicates that on averag®2 was the only biodiesel mix sold at a discounted price
relative toULSiesel. The price of B2 was down $0.01/gallon compared with ULS diese)

the December 7, 2019 to Falary 10, 2020 period35 and B11 premiums over ULS diesel were
almost negligible during theame period

Missouri Biodiesel and Diesel Retail Prices
(December 7, 2019 through February 10, 2020%)
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Figure64. Missouri Biodiesel and Diesel Retail Prices (December 7, 2019 through February 10, 2020)
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Missouri Retail Price Difference Between Biodiesel and Diesel
(December 7, 2019 through February 10, 2020%)
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Figure65. Missouri Retail Price Difference Betwediodiesel and Diesel (December 7, 2019 through February 10, 2020)

Figure66 shows the relationshipf monthly U.S. biodiesel (B100) addS.ULS diesel prices

from April 2007 to December 2019. For the most part, B1®0priceswere above ULS diesel
prices during that periodB100 premium over diesel teed to be larger during periods in

which the bialiesel tax credit was in effect during the time of production (i.e., not applied
retroactively), such as 2011, 2013, and 201Bn averagelJ.S.B100 premium oved.S.ULS

diesel wash0.46/gallonduring April 2007 to December 201%hedifference between biodiesel
price and ULS price declines with the level of blending mix. On average the B20 premium over
ULS diesel was $0.092/gallon, whereas the B5 premium was $0.023/(¢skfFigure67).

The B5 and B2friceswere estimated as:
B5 price 2JLS diesel price X 0.98200 price X.05
B20 price= ULS diesel price X 0.80 + B100 price X 0.20

Analysis by thé&niversity of Illinoisndicates therewvasa spike inbiodieselprofitability during
2011, 2013, and 2016 that could be directly related to the race by diesel blenders to take
advantage ofhe $1 per gallon blender takat expired at the end of those yearEhis pattern
depends on blenders percepti@sthere is substantial uncertainty whether the tax credit
would be reinstatedr not for the next yearAccording to the authorshe logic behind this
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cycle is that blenders have a bindiR§gSnandate, and it is reasonable to effectively purchase
biodiesel at a discount in the years that the tax credit is effeciiee not applied

retroactively) in order to meet mandates movingrward. Note that the University of Illinois
study found that the increase in profitability in 2016 was not as large as in the prawous

cases. The large 2016 volume of biodiesel imports mainly from Argentina, is the most plausible
explanation for theimited 2016 spike.

The biodiesel blender tax credit wesinstated retroactively from itsexpirationon Jan. 1, 2018,
through Dec. 31, 2022As long as the tax credit is in effect and especially if there were
certainty regarding thextension of the fedeal tax credit beyond 2022here would be little
reason to expecsignificant pricing differentials betweddLS and B5, B10 or B20 blends.

U.S. Biodiesel, ULS Diesel Prices, and Difference
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Figure66. U.S. Biodiesel, Diesel Prices, and Difference
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B5, B20, ULS Diesel Prices, and Difference
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Figure67, B5, B20, and ULS Diesel Prices and Difference

Under Scenario 2, by 2028 41.6% of the diesel sold in Missouri would be a B5 blend and 58.4%
of the diesel sales would be a B20 blend. Currently, B5 blends sell at retail &t,abslig
negligible, premium to Ultra Low Sulfur (ULS) diesel. With a substantial increase in the

presence of biodiesel in Missouri by 2028, it is expected that B5 and B20 blends would maintain
a competitive pricing position against ULS diesel.
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Missouri Diesel-powered Vehicles

Data for the current number of diespbwered trucks, buses/shuttle buses, and other vehicles
in Missouri was provided from the Missouri Department of Revenue. Additionally, the Missouri
Department of Revenue publishes a Vehicles @ounty Report which was used to identify the
total number of all registered vehicles in the state by vehicle t@tatewide, there are

1,505,083 registered truck2,564 buses, and 17,268 RM#ere are286,791 registered diesel
powered vehicles in Msourifor the 20192020 period. Of these, 90% areucks(258,112)

and it is estimated thab%are buses/shuttleq14,340) and 5%are RVs or other vehicles

(14,340)

The difference between the Actual Number of Diggelvered Vehicles and TotRlegistered

Vehicles (which includes gas powered vehicles) was calculated to identify the number of

3 a2t AyS L2oSNBR OSKAOft Sad ¢KAa ¢l a OFf OdzZ | GS
The percent share of diespbwered vehicles was calculated feach vehicle type by taking the
corresponding actual number of dieggbwered vehicles and dividing it by the total registered

vehicles (including gasoline powered). For instance, the share of gieaelred trucks = Actual

Number of DiesePowered Truck/ Total Registered Trucks.

Share of Registered Diesel-Powered Vehicles in
Missouri by Vehicle Type
2019

® Trucks
Buses/Shuttle
Other

Source: Missouri Department of Revenue

Figure68, Share of Registered DiesBbwered Vehicles in Missouri by Vehicle Type
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There are 22,564 buses registered in the state of Missouri with 90% of those (258,112) being

February 2020

diesel powered.Figure69is an estimate of the number of diesel buses per county based on
63.5%% of all buses registered in each coubgmng diesel powered

Estimated Diesel Bus Registrations
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Figure69, Estimated Diesel Bus Registrations
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There are 17,268 RVs registered in Missouri with 14,340 of these being diesel powered. The

February 2020

estimates of registered diesel RVs in each county is the number of RVs registered in each
county imes the statewide diesel percentage of 83.04%.

-

Estimated Diesel RV Registrations
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Figure70, Estimated Diesel RV Registrations
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There are 1,505,083 trucks registered in Missouri with 258,112 of them being diesel powered.

The estimates of diesel truck registiatis per county is the number of truck registrations in
each county times the statewide prevalence of digsalvered trucks which is 17.15%.

Figure71, Estimated Diesel Truck Registrations
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