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* Inputs
* Seed, fertilizer, chemicals, machinery, fuel, capital

* Producer/Farmer
* Production

* Grain Handling and Storage
* Inputs -labor, energy, equipment and machinery, capital

* Grain Trading/Marketing
* Domestic and Export

Segments Of * Processors

* |Inputs -labor, energy, equipment and machinery, capital

G ra I n Tra d e * Marketing and sales

* Logistics
* Trucking, rail, barge, vessel, container
* Infrastructure

* Consumer

* Government
* Regulatory
* Policy
* Trade




Factors Impacting the Grain Trade




Global food production, population and agricultural land use
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Cereal Grain

Production

this data

Change in cercal production, yield, land use and population, World
All figures are indexed to the start year of the timeline. This means the first year of the time-series is given the value zero.
Table |« Chart « Change country or region 8 Settings

+250% Cereal production

Cereal yield
+200%
Population (historical estimates)
+150%
+100%
+50%
Land used for cereal
+0% o= : . .
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> 1961 2022

Data source: Food and Agriculture Organization of the United Nations (2023) and other sources - Learn more about

OurWorldinData.org/crop-yields | CC BY



Trends in the Grain Trade

The Midwest Has Seen the Highest Levels

* Producer/Farmer of Croplana Coneatld AIon
 Consolidation '
* Fewer and larger farms
Improved information sourcing and management
* Internet, social networking , satellites

* Improved tillage practices
* No-till, improved water management (irrigation)

e Higher capacity equipment
* Planting, , application, harvesting, storage, drying, trucking
* Increased application of Precision Agriculture
* Greater usage of biotechnology
* Greater use of technology
e Greater usage of automation
* Increased interest in certified non-GMO and/or certified organic
* Marketing — more direct to end user or processor
* Inadequate succession planning
e Carbon neutrality




Trends in the Grain Trade

* Grain Handling and Storage
* Consolidation of commercial elevators
* Regional, domestic, globally
* Co-operatives
* Higher capacity equipment
* Increase in rail shipment vs decline in barge
* Higher levels of testing
* Greater use of temporary storage
* Shrinking labor pool
* Inadequate succession planning
* Consolidation in the equipment and bin manufacturing sector
* Introduction of FSMA into the supply chain

. Graln Trading/Marketing
Greater and instant access to global data and events
* Pressure to show value of country elevator system
* Change back to carry markets
* Increase activity in overnight trading
* Increased usage of algorithmic trading
* Greater influence of China and Brazil on the markets
* Shrinking knowledge pool
* Increase barriers from tariffs, trade barriers and geopolitical events



Trends in the Grain Trade

* Processors

* Consolidation

* Globalization

* Expansion

* Technology

* Food Safety/Security

* Consumer preference changes
* Diet and Health

* Societal evolution
* Age and values

* Logistics
* Consolidation
* Globalization
* Carbon Neutral
* Food Security and Safety
* Technology
* Infrastructure issues
* C(Climate related events
* Political related events
* Carbon Neutral movement






Farm Consolidation

Large Farms Are Consolidating
Cropland Across the Country

Percent of Harvested
Cropland Held by
Large Farms

0-20%

21%-40%

41%-60%
B e1%-80%
. 81%-100%

Insufficient data

Diata: Haines, Flshb.




Cropland kept moving to larger farms over 30 years
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Source: USDA, Economic Research Service using data compiled from USDA, National Agricultural
Statistics Service, Census of Agriculture, 1987, 1992, 1997, 2002, 2007, 2012, and 2017.




The major traders, Archer Daniels Midland (ADM),
Bunge, Cargill and Louis Dreyfus, collectively known
as the ABCD traders, share a significant presence in a

Consolidation range of basic commaodities, controlling as much as
90 per cent of the global grain trade.
of
Commercial

Elevators

Off-Farm Grain Storage Facilities

2022 - 8,068
1999 — Early 2000’s  Mid teens — 2021 - almost 12
10,000 -9,800 8,700 8,197 Billion
bushels

Early 1990”s
—around
13,500




Consolidation of Cooperatives

Number of Cooperative faculties
Number of Cooperatives Declining remaining intact

EXHIBIT 1: Agricultural Co-op Consolidation by the Numbers EXHIBIT 4: lowa Cooperatives and Locations

OFFENSE

1

DEFENSE

FARM CRISIS LEAN MARGINS, COMPETITION, ACCESS,
WEAK BALANCE RELEVANCE
SHEETS

Number of co-ops

Consolidation has been lowa is representative
happening for decades, mmmm” of other states. ‘ ‘ ‘ ‘ ‘ ‘ |
but driving forces have ””” Co-op numbers have o | | | | I I I I I I I I I

shifted from defensive 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012 2017 declined but facility 1880 1885 1880 1865 2000 2005 2010 2015

W Marketing ™ Farm Supply Services numbers have not. W Total number of cooperatives Total number of locations

to offensive.

Source: USDA Rural Development, CoBank, Keri Jacobs Source: Briggeman, Jacobs, Kenkel, McKee. “Current Trends in Cooperative Finance




CONCENTRATION IN THE AGRI-FOOD SUPPLY CHAIN

& %

AGROCHEMICALS FARM
5 Top 5 MACHINERY & DATA

control 84% Top 10 control 65%
SEEDS

i o Consolidation in Inputs
X &

Top 10
control 28%
ANIMAL
BREEDERS ANIMAL
PHARMACEUTICALS
Top 10
control 75%

FOOD AND | ANIMAL SLAUGHTER
AGRICULTURAL BEVERAGE | 4 firms control between RETAILERS
COMMODITY TRADERS PROCESSORS | 53 & 75% depending
Top 10 control 90% Top 10 control 90% | on animal type

Sl B .

1.5bn 7.5bn
PRODUCERS (570m. farms)
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Technological
Changes in
Production

Mechanical

* Tillage Practices
Irrigation
* Equipment
Automation
* Al

Chemical
* Fertilization
e Pesticides

Biological
e Seed




Mechanical Advancements

John Deere DB120 120’ Tool Bar —48 Rows John Deere X9 1100 690Hp — 7,200 bph
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NPK Usage
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Biotechnology Acceptance

Adoption of genetically engineered crops in the United States,
1996-2023

Percent of planted crop acres for each crop
100
HT soybeans

—

~
.-'/ HT cotton
;o

=
Bt cotton " }'
—_
"I‘:-.- -
- .
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i

1986 98 00 02 04 06 08 12 14 16 18

Mate: HT indicates herbicide-tolerant varieties, Bt (Bacillus thuringiensis) indicates
insect-resistant varieties (containing genes from the soil bacterium Bt), Data for HT/Bt com
and cotton are not mututally exclusive, as HT and Bt categories include those varielies with
overlapping (stacked) HT and Bt traits

Source: USDA, Economic Research Service using data from the 2002 ERS report, Adoption
of Bipengineered Crops (AER-810) for 1986—99 and Mational Agricultural Statistics Service,
(annual) June Agricultural Survey for 2000-23.

Adoption of genetically engineered corn in the United States,
by trait, 2000-23

Percent of planted com acres
100

Stacked (HT and Bt)

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Mote: HT indicates herbicide-tolerant varieties; Bt (Bacifus thuningiensis) indicates
insect-resistant varieties {containing genes from the seil bacterium Bt). Stacked varieties
include those with both HT and Bt traits,

Source: USDA, Economic Research Service using data from USDA, National Agricultural
Statistics Service, annual June Agricultural Survey, vanous years.
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Soybean Trends
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Grain Storage and Handling

Receiving upgrades
* Capacity
Storage Upgrades
* Capacity
* Size
* Aeriation
Drying Upgrades
* Capacity
* Moisture Management

Handling Upgrades

* Capacity

e Quality Integrity
Loading Upgrades

* Unit trains

Automation

90’ Diameter — 500,000 bushels

132’ Diameter — 1.2 million bushels
#-_

3,

|



onsumption
N

Processing

e Chemicals
e Fiber

e Etc.




Domestic Corn Usage Trends

Corn Use (in billion bushels)

M Fuel alcohol use H Food, seed, and industrial use (excluding fuel alcohol)
@ Feed use MW Exports

B Fuel alcohol share of total use




USDA's Long Term Projections: U.S. Corn Production & Usage*
(Billion Bushels)
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USDA Long-Term Projections, Feb 2017
*Corn usage refers to corn for feed & residual, corn for ethanol production and co-products,

and corn exports.




Ethanol Projections

Long Term Projections: Production of U.S. Ethanol and U.S.Distillers Dried Grains with Solubles*

15.1 37.5
15.0
14.9
14.8
14.7
14.6
14.5
14.4
14.3
14.2
14.1
14.0 34.5

2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27

37.0

36.5

36.0

35.5

35.0

Ethanol Production (Billion Gallons)
Distillers Dried Grains (Million MT)

[ Corn Ethanol Production (not incluing denaturant)

e Dijstillers Dried Grains with Solubles (Million MT)
Source: USDA Long Term Projection (Feb 2017)
* Ethanol and distillers dried grains with solubles (DDGS) production were projected based on the USDA's long term projections for corn usage for
ethanol production. DDGS is the main co-product of dry mill plants. Convertion factors: one bushel of corn yields 2.8 gallons of ethanol. One bushel
of corn yields 17 pounds of DDGS. Assumption 89.5% of corn used to produce ethanol is processed in dry mill plants. Ethanol production does not
include denaturant.



Soybean Oil

Production
Trends

U.S. soybean oil production rises to meet growing domestic demand

Soybean oil (millions of pounds)
30,000 —

25,000 —
20,000 —
15,000
10,000

5,000

Marketing year (October-September)

m Food, feed, and other industrial use = = Biofuel = —Production

Notes: f = forecast. Biofuel includes biodiesel and renewable diesel.

Source: USDA, Economic Research Service using data from World Agricultural Outlook
Board, World Agricultural Supply and Demand Estimates, November 2022.
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U.S. Biodiesel Production and Use, by Calendar Year
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Long Term Projection: U.S. Biodiesel Production (Soybean Oil Based)

850

830
820
810
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790
780
770
760

Biodiesel

Million Gallons

Production
Projections

2016/17 2017/18 2018/19 2019/20 202021 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27

Source: USDA Long Term Projections (Feb 2017).
* Biodiesel production was projected based on USDA's long term projection for soybean oil (SBO) use for biodiesel
production. Conversion Factor: 7.55 pounds of SBO yield one gallon of biodiesel.




USDA's Long Term Projections: U.S. Soybean Production and
U.S. Soybean Oil for Biodiesel Production
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Source: USDA Long Term Projection (Feb 2017).
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Serious oversupply
looms for renewable
diesel?

The boom in renewable
diesel is driving U.S.
production capacity far
above the market for the
fuel, said agricultural
economist Scott Irwin of
the University of Illinois
on Thursday. “It’s going to
be a very ugly 2024” for
refiners, Irwin said during
a webinar.

Biomass-based diesel supply: domestic production and net imports (2010-2050)
AEO2022 Reference case
thousand barrels per day
2021
160 history | projection

renewable diesel
140

120
100
80
60

biodiesel

Existing and expected U.S. renewable diesel production capacity (2010-2024)

billion gallons per year thousand barrels per day

350
300
250
200

currently under 150

construction 100

existing capacity 50

0
2010 2012 2014 2016 2018 2020 2022 2024



Chemical Acceptance Trends
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Technology Acceptance

Geographic Acceptance

Global Al in Agriculture

Market size is expected to grow at a CAGR of 23.10%

5

Currently using or planning to use at least one technology in the next two years USD 4.7 Billion

Global North America South America

UsD 1.7 Billion

~39% ~9%

Farm-management Farm-management Farm-management Remote sensing Farm automation
software software and remote software and rohotics
sensing




Logistics

* Farm to Elevator/Feeder/Processor
*  Truck

e Elevator to Feeder
e Truck
e Rail

* Elevator to Processor

*  Truck
* Rail
* Barge

* Container

* Elevator to Export

*  Truck
* Rail
* Barge

* Container




Feet

Incoming trade dominant ® Outgoing trade dominant

Map shows the volume of traffic flows at risk
of being affected by the recent disruptions to
shipping in the Panama Canal, assuming a 30-

day disruption. Affected traffic flow is tracked " : /’»‘ .’ R <
for each port visited before entering the ° ”‘ St K *\'\)
strait (outgoing traffic) and visited after L] . 5 s
transiting (incoming traffic). Total affected s %% :
traffic flow is the sum of outgoing and R
incoming traffic, with color indicating - .
dominant flow at port level. These estimates
are based on a forthcoming paper by ‘
Verschuur and Hall (2024). < .
Panama Canal Water Levels (Gatun Lake): Monthly : c0000®
Mar-Apr/24 prOJeCtlons Percentage of trade flows affected (%)
90
85 ------------ —— - -— - = -
C . _O—0 .
80 T e 55 -O0—0 Monthly port-level traffic flows at
75 - risk from traffic restrictions in the

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Panama Canal (5% of global
— — Average —0O—2023 --O--2024 maritime trade)
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Figure1.2 Population growth to 2100, by region (medium variant)
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Population to Feed Grain Trends

1966 = 100
70C

60 === Population

=== ("alories

= Foed Grain

0
1960 1970 1980 1990 2000 2010 2020 2030 2040

Three indicators of world food demand

The growth rate in global agricultural output was lower over the past
decade because the rate of productivity growth slowed

Average annual output growth (percent)

1961-70 1971-80 1981-90 1991-00 2001-10 201119

Sources of output growth:

M Total factor productivity Increased input use

Mlirrigation expansion MLand expansion

Notes: The colors of the bars distinguish sources of growth into components based on land
expansion, extension of irrigation to cropland, to increase use of inputs per acre of
agricultural land, and improvements in total factor productivity.

Source: USDA, Economic Research Service (ERS) using the ERS International Agricultural
Productivity data product.




Continued Technology Advancements

on

Automat

v
(o)
c
O
-
o




Precision Agriculture

COMPONENTS OF PRECISION AGRICULTURE

Auto Steer VRT (Variable rate Remote Sensing Yield Monitors
technology)
A

GPS & GIS Wireless Artificial Data Collection
Telematics Intelligence & Analysis




Smart Agriculture

WWe‘Eﬁesin Agriculture

- ‘,) T
The term loT, or Internet of Se00s
Things, refers to the collective .. The Smart
g.rlculture market
network of connected devices is expected to

reach $18.45

and the technology that e A Bilionir ::?323;:
. N a 0
facilitates communication e '

and soil and field analysis

between devices and the
cloud, as well as between the
devices themselves.

Analyze soil status,
temperature and
humidity

Water Management with Automated Irrigation



Sustainable

The goal of sustainable
agriculture is to meet
society's food and textile
needs in the present
without compromising the
ability of future
generations to meet their
owh needs.

Others

Agricultural GDP 4

et export

Farmer’s
profit

Others

Food quality

Nutrient

Energy

Water
consumptior

"Others

Food security

‘Foodindopendency




Challenges to
the Industry

Loss of knowledge
Loss of political power

Financing, carrying cost,
working capital,

Input cost

Profitability
Sustainability

Carbon neutrality

Food safety and security
Geo-Political

Competition

Population growth
Infrastructure
Globalization/trade

Product losses- especially
post harvest

Pressure to increase
production, yields

Conservation
Labor issues
Supply chain challenges

Change in soy crush driver
from meal to oil, what do
you udo with the meal



China’s Agricultural Imports from the World

Billion USD

$250

$200 Other
| m p a Ct Of $150 \FI:glli;fa%Ies

China

$100 .
Course Grains
& Feedstuffs
$50
Oilseeds &
Oils
0
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: Trade Data Monitor, Inc.




Soybean Exports

Soybean exports by selected destinations
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Losses is the Grain Supply Chain

* Small farmers

= Lack of capital &
resources

* Lack of Information

» Lack of training facilities Inadequate andling  PoorRoad  Inadequate

* Government Policies Stonu Facﬂmes ‘ f.cimm Conditions Market Structure

Post Harvest
Losses

High shattering loss * Improper separation * Birds and rodent * Insect infestation * High broken | = Quality loss due to
due to delayed of grains attackoncrop lying |+ mycotoxins « Spillage in traditional bruises

harvesting « Broken grains by in field production milling * Spillage of grains
Insect, rodents and bird repeated threshing * Contamination with « Nutrient loss « Contamination with * Contamination If
attack on standing crop foreign materials « Discoloration foreign materials in transport in bulk in

Broken grains * Scattering of grains
> * Scattering of grains ' traditional milling uncovered vehicles
Edible crops left in field, Improper cleaned |

ploughed into soil grains yielding high * Contamination by
e E— losses during storage spollage fungal and
and milling bacteria if drying Is
delayed
* Fissuring of grains
due to overheat in
sun

* High milling losses if
incomplete drying
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Acute Food Insecurity in Africa
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“This really is an
innovative approach,
but I'm afraid we can't
consider it. You see,
it's never been done

before."
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