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Agricultural Innovation

Public investments in U.S. agricultural research slowing
Private investments remain strong

Focus on food security is shifting to focus on
sustainability and quality

Returns to research investments are slowing

Dynamic Food System

Margins remain low for commodity agricultural
producers and traditional food processors

Food system is experiencing rapid change — vibrant and
tumultuous

Change is being driven by

— agricultural and food tech innovations

- food system re-alignments

— consumer trends, both retail and regulatory

- COVID-19

The “Old” Promise of Ag Research
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Food Produced

Water, Fertilizer, Energy, Land

Public Expenditure on Agricultural R&D: U.S. public
sector funding for agricultural R&D falls as spending by China,
Brazil and India rises N
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The New Promise of Ag Research

Food Produced

Water, Fertilizer, Energy, Land
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Investment in AgriFood Tech startups
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Curious trends in plant-based meat sales

i i and frozen vs. week in 2019
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Demand Addition or Substitution?

(Demand Addition)
Would have chosen not to
purchase if alternatives
weren't present, 43%

Beef, 67.1%

Alt-Beef, 12.1%

No Purchase, (substitution)
20.8% Would have bought beef if the
alternatives weren't present,

Who wants alt-meat?

Farm-raised meat Labgrown meat
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Who wants alt-meat?

Beef Buyers | Alt-Beef
haracteristic [N-1;zo) Buyers
B (N=470) . - o1
* 2019 Total U.S. Farm Receipts = $374 billion
% Vegetarian 1.9% 25.5% -23.6%
9% with Children under 12 25.8% 36.8% 11.0% $177 billion of animal products (47%)
% with BS degree or higher 33.4% 40.0% -6.6% - .
[ 7.1% 26.2% 0.9% $59 billion of feed grains (15.8%)
% with Household Income < $40,000 19.5% 18.1% 1.4% »  43% of domestic corn use goes directly to animals
% with Household Income between $40,000 and $80,000 33.5% 31.9% 1.5% >  Another 20% indirectly reaches animals via distillers grains
% with Household Income between 840,000 and $120,000 13.5% 15.3% -1.9% e
! $35 billion soybeans (9.4%)
% with Household Income > $120,000 8.2% 12.3% -4.1%
Average age in years 1804 2033 770 > About 85% soybean meal goes to animals
% younger than 30 years 18.6% 37.2% -18.6%
# people in Household 249 2.57 0.07
% residing in Northeast 17.7% 21.3% -3.6%
% residing in Midwest 22.9% 17.4% 5.4%
% residing in South 38.6% 38.1% 0.5%
% residing in West 20.8% 23.2% 2.4% Source: USOA RS and USOAWASD epors

Why Meat Matters

How important are the following items to you when purchasing food?
(1=very unimportant; 5 = very important)

Taste ——
Appearance I
Safety I
Naturalness I
Price I
Origin I
Nutrition —
More Important
Fairness _— to Traditional
. “ Beef Buyers
Convenience More Important L |
Environmental Impact 10 Alt- Bl
Buyers
Animal Welfare
Novelty I
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Difference in Importance (Beef Buyers minus Alt-Beef Buyers)

US Soybean Acres
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US soybean acres

Soybean acres needed to produce enough
protein for 12 billion Ibs. of plant-based meat
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US Dry Pea Acres

6,000,000 Dry pea acres needed to produce enough protein for 12
billion Ibs. of plant-based meat

Food System Re-alignments

* Mergers of input suppliers

o BEYOND MEAT
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Food System Re-alignments Food System Re-alignments
* New “outside” investors and startups * Backward and forward integration
Food BusinessNews
Perdue Farms launches direct-to-consumer

platform

Som Dantey

DRO\/ERS
Walmart Enters The Beef Business With
Packing Facility In Georgia

Greg Henderson

THE WALL STREET JOURNAL.
‘Tyson, Grappling With Covid-19, Promotes Former
Tech Executive tl:) CEO M
 Jacoh Costco Builds Nebraska Supply Chain For
Its $5 Rotisserie Chickens

Food System Re-alignments

* Acquisitions by incumbents or new entrants

WBLE FooDS

amazon [

5 THE CLIMATE
J) corPORATION Granular

MONSANTO

Food System Re-alignments

* Institutional investment in farming
- In Midwest US, only 53% of farmland is operated by owner
- About half of non-operator land in Midwest is owned by
partnerships, corporations, or trusts
- Theoretically, returns to innovation accrue to owners of fixed
assets
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Drivers

* Pressure from investors to meet sustainability initiatives
e Attempt to control supply and quality of inputs
* Perception of agriculture as “analog”
* Falling returns from traditional core businesses
- Lack of internal innovation
* Attempts to acquire informational advantages

- digital agriculture
- blockchain

* Be more responsive to consumer demands

Share of Income Spent on Food

U.S. Engel Curve

Food at Home.

rrrrr Food Away from Home
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Household Income

Consumer Drivers

Broad disagreement
among people about
needs

Change as
countries

develop and|

incomes.

grow

Food Need Hierarchy

Food consumption as a form
of self expression and
actualization
Instrumental Food: Consumed
to “achieve a desired

Am I the kind of
What will

0 would eat this?
if | eat this?

physical,
cognitive, or spiritual
outcome ... Th
instrumental reasons may or
may not be rational or
supported by scientific
inquiry.” (Satter, 2007)

Food consumption as a form
of survival

Broad agreement among
people about needs

World Engel Curve
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Source:Food Demand Survey (FooDs)
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U.S. Consumers’ Food Values
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Food Values of the U.S. Rich

Relative Importance of Nutrition by Income

Relative Importance of Naturalness by Income

Relative Importance of Origin by Income

Relative Importance of Novelty by Income

COVID19
Challenges to the Food
System
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20%
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-50%

Food Values of the U.S. Poor

Relative Importance of Price by Income
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Retailer Regulation

Million Layers
g

urco: USDAAMS

Waimart

Walmart U.S. Announces Transition to Cage-
Free Egg Supply Chain by 2025

Cage free layers needed by 2025 |
to meet pledges

[ E— e | Change
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pledges
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Shocks as seen through wholesale prices

Pork Chicken

Bec shellEggs
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Consumer Spending

Percent Change in All Consumer Spending*
e United tate, o November 5 2020, i spnding byl consurs decreased by 2.8% compard 0 Janary 267

Lsource: htps://wwtracktherecovery.ore/

+15.5%
2.8%
TotalSpending

-30.6
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Vulnerabilities

Annual Change in Retail Food Prices

Year over Year Change

Source: Bureau of Labor Statistics

Asset fixity leads to farm surplus amidst retail stockouts

Vulnerabilities to farm workers

as of November 5, 2020

Case Death
Type Cases | Incidence Deaths | Incidence
Rate Rate

102,546 2.97% 1,895  0.055%
55,765  3.05% 1,008  0.055%
61,947  2.87% 1172 0.054%
9198  3.04% 174 0.058%

» the incidence rate among the general population on 11/5 was 2.94%
> An estimated 0.0217% reduction in annual labor supply
» Aloss of $98 million in agricultural output

Source: https://ag.purdue edu/agecon/Pages/FoodandAgVulnerabilityindex.aspx

Food is not easily fungible across different markets

H

o~ .

(b) Farm-Gate Price Impact

(¢) Breaking Price Impact (d) Impact of Relaxed Regulation

Source: Malone, Schaefer, Lusk fm2abstract_id=3672018&download=yes
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Meat packing is concentrated
* 10 plants slaughter 63% of all cattle
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Red Meat Production Disruptions during COVID

VoY Change i Rod Msat Production
0 404553065 0150001313 [ -0167OSETAT 012536058 [ 0114832856 DO0B305BIS
[ 0037974684 0 20508157 0.25-0 282605595 = 030714280713

[Lscurce: Lusk calculations based on USDA data; change in April and May 2020 relative to April and May 2019

Weekday Processing Volumes
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Increased resiliency — no easy answers

* More small and medium processors?

* More local/regional?

* Excess capacity

* Increased redundancy | 5

Hog Slaughter Disruptions during COVID

— x
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Increased resiliency — no easy answers

* Processing flexibility

« Just-in-time vs. emergency store-house

* Legal and regulatory barriers preventing free-flow of food
* Market-mechanisms to facilitate re-allocation

* Automation

Source: Lusk calculations based on USDA data; change in April and May 2020 relative to April and May 2019
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What Does it Mean to be Resilient?

Probability of Plant Closure = 0.1

Size and Resiliency

Comparison of Red Meat Production in April and May
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Lsource: Lusk calcuations based on USDA data
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Backlog
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What’s ahead?

* Ambiguous retail price trends

* Accelerated trend to e-grocery
* More food at home will by-pass the store (micro-fulfillment centers)

* Smaller groceries focused on fresh items

* Labor saving automation
* Increased scrutiny over concentration and anti-competitive behavior

* Shake-up in food service sector

* More ghost kitchens
* Rising interest among some segments in local, direct farm delivery

HOW SGIENGE AND TECHNOLOGY
g

What’s ahead?

* Recession will affect food purchases and food security

Cereal and Bakery

ARE SERVING UP SUPER FOODS
C .

TO SAVE THE WORLD
= - compHSSION,
BY, THE POUND

é&
Unnaturally
Delicious

ON LUSK

Fish and Seafood
Food at Home
Dairy
Fats and Oils
Contact:
Food Away from Home . "
Alcoholic Beverages jayson.lusk@gmail.com
T R ARl 3k d% % % o9 765-494-1903
Change in Spending from a 10% Fall in Income www.jaysonlusk.com
@JaysonLusk
Source: L based on BLS data

What’s ahead?

« Recession will affect food purchases and food security

Food insecurity trends and projections
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