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Alternative proteins for farmers and agriculture

Alternative proteins support farmers, expand opportunities for agricultural livelihoods, and help
create a healthy, resilient agriculture sector. By supporting alternative proteins through research and
development and efficient paths to market, policymakers can make our food system more secure and
create new value for farmers and the communities who depend on them.

Alternative proteins support
agricultural livelihoods.

Plant-based foods are an $8 billion retail market

in the United States, and six in 10 U.S. households
purchased plant-based alternatives in 2022.* From
wheat to soybeans to so many other crops, American
staples serve as essential ingredients for countless
alternative protein products, feeding families all over
the world. Farmers who incorporate plant proteins and
feedstocks into their existing operations enjoy new
sources of income while ensuring a more sustainable
and resilient future.

Alternative proteins also help farmers and consumers
cushion the impact of market fluctuations, such

as shocks from inflation, pandemics, and wars,
enhancing long-term economic resilience.? Plant-
based eggs, for example, rely on a different supply
chain than chicken eggs. Unexpected impacts on

one may not affect the other—allowing consumers to
shift between different products depending on the
circumstances.

Creating a supportive environment for alternative
proteins can build resilience and eliminate inefficiency
in the food system broadly. These technologies
support an entirely new sector in which agricultural
sidestreams—waste and byproducts from crops

and other food products—can be made useful and
profitable. For example, products like corn zein and
soy straw show potential for use in plant-based
protein, cultivated meat, and fermentation.
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What are alternative proteins?

Alternative proteins are foods that have the same
taste, texture, and experience of animal products
that consumers love—just made in different ways:

protein-rich plants, including American
staples like soy, oats, wheat, peas, and
beans.

(]

\Q\ Plant-based products are made from

from animal cells grown under ideal
conditions and is identical to traditional
meat at the cellular level.

ﬁ Cultivated meat is produced directly

Fermentation technologies use

@ microorganisms to either make large
amounts of protein-rich food or to
produce specific ingredients such as
whey protein or casein.

Farmers grow the essential crops
for alternative proteins.

Most alternative protein research has focused on crops
grown in high volumes, which is why today’s alternative
proteins are largely made from soy, wheat, peas, and
beans. Additional research and product development
can expand the list of ingredients even further, creating
more market opportunities for farmers. Table 1 lists
crops that are currently prominent in the market for
plant-based protein, as well as those that hold the
highest potential for use in alternative proteins as they
become widely available and scientific study continues.
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Table 1: Plant-based protein sources

Top crops used today for High-potential future protein sources?*
plant-based protein3
bambara bean  hemp pennycress sugarcane

soy rice peanut beach pea jackfruit pigeon pea bagasse
pea fava bean sunflower camelina lima bean pongamia tomato pomace
oat lentil quinoa cashew nut mesquite potato bean Watgrmelon
wheat mung bean potato chia bean pumpkin seed see

. : wheat grass
canola chickpea sorghum duckweed millet sesame
almond navy bean mycoprotein dulse mushrooms spirulina yam bean
corn flax mucuna bean yeast

Cultivated meat and fermentation create
new markets for commodity crops

In addition to participating in new markets created by
plant-based meat and dairy products, farmers will also
likely benefit from the emerging cultivated meat and
fermentation markets. These products rely on crop-
based inputs for ingredients and feedstock. Markets for
corn ebb and flow, and alternative proteins represent
an economic opportunity for American corn farmers—
adding new buyers, diversifying markets, and mitigating
the risk of changing demand in the coming years.

Corn can be an important ingredient for cultivated
meat and precision fermentation. To make these
foods, producers use glucose as a source of energy
in the production process—and that glucose often
comes from corn.” In the 21st century, production
of corn-based glucose has increased by nearly 80
percent.® Using corn-based glucose in alternative
protein production could help ensure corn farmers
can continue to fuel the economy.

Soybeans can also be a source of protein in cultivated
meat production. This new market in biotechnology
could offer higher prices and an opportunity to diversify
the market. In fact, experts at Purdue University
predict soybean farmers will benefit from the growth

of cultivated meat.’

Whether through plant-based, fermented,
or cultivated products, farmers stand

to benefit from alternative proteins
succeeding in the marketplace.

SFI / Good Food Institute.

Heart-healthy plant-based
steak in the Heartland: Building new
markets for fava in North Dakota

North Dakota is well-situated to enjoy the
growth of plant-based foods. Beyond Meat’s
plant-based steak uses protein from fava
beans, a nutritious, nitrogen-fixing crop that
requires no fertilizer—resulting in a final
product that is recognized as heart-healthy
for consumers.® When growers like fifth-
generation farmer Steven in Munich, North
Dakota transition to crops like fava beans, they
can increase their profits and take pride in
producing healthy, sustainable food.**

“The return on investment has been, I

would say, significantly higher — maybe

20, 25 percent higher than any of the other

crops we would replace it with.”

— Steven, North Dakota farmer growing fava beans for

Beyond Meat’s Steak Product®*

Alternative proteins for farmers and agriculture

2



Alternative proteins strengthen
the agricultural sector through
circular economies.

Alternative proteins open new possibilities for
ingredient sidestreams to make farmers more money
from their existing crops. New technologies in protein
production can create new uses for crop byproducts,
especially for post-harvest or post-processing crop
residues to be developed into feedstock for growing
cells.*? These sidestreams not only reduce waste,
they benefit both farmers looking to maximize their
earning potential and food manufacturers in need of
lower-cost ingredients.

A Good Food Institute analysis of 20 agricultural
sidestreams from the eight highest-volume crops in
North America has found that 11 are suitable for plant-
based food applications, nine were suitable as protein
sources for cultivated or fermented cells, and 13 can
be used as sources of sugar for those cells.*® Although

some of these sidestreams are commonly used for
animal feed or other low-value applications, many

do not have mature value chains and would greatly
benefit from new end uses. Building a circular economy
through developing alternative proteins would reduce
food loss and waste, create value for farmers, and
benefit the emerging biotechnology sector by reducing
the cost of key ingredients.

Top sidestreams for alternative protein applications from
GFI’s “Cultivating alternative proteins from commodity

crop sidestreams”

Protein Protein Lignocellulosic
concentrates hydrolysates sugar
Economic Economic Economic
1. Soy meal 1. Soy meal 1. Corn stover
2. Canola meal 2.Soy meal PC 2. Soy straw
3. Wheat bran 3. Corn DDGS 3. Rice hulls
4. Tomato pomace 4. Canola meal 4. Sugarcane trash
5. Wheat gluten 5. Barley BSG 5. Barley straw
6. Rice bran 6. Corn gluten meal 6. Sugarcane
7. Barley BSG 7. Rice bran bagasse
7. Rice straw

Integrated Integrated Integrated
1. Soy meal 1. Soy meal 1. Corn stover
2. Tomato pomace 2.Soy meal PC 2. Soy straw
3. Canola meal 3. Corn gluten meal 3. Sugarcane
4.Corn DDGS 4.Corn DDGS bagasse
5. Corn gluten meal 5. Tomato pomace 4. Sugarcane trash
6. Wheat bran 6. Tomato pomace 5. Barley husks
7. Barley BSG PC 6. Soy hulls

7. Barley BSG 7. Canola straw
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(o0 VX301 0)4 Taking a bite out of food

waste with corn zein: Researching new
uses for agricultural sidestreams in
Indiana

Researchers at Purdue University are chewing
on a tough problem—what to do with corn
zein, a protein-rich byproduct of ethanol
production? With support from the Foundation
for Food and Agriculture (FFAR), the Plant
Protein Enhancement Project is evaluating
how zein, which has a tough, chewy quality,
could be used to perfect the texture of plant-
based meat products. An underutilized and
abundant edible resource, corn zein could be
just one of many byproducts that finds a new
use in plant-based, fermented, or cultivated
alternative proteins.

“Using a cheap, abundant ingredient to
make [plant-based protein] products more
attractive to consumers will increase
incentives to grow high-protein plants
as well as invest in further research to
improve their nutritional value.”

— Dr. Jeffrey Rosichan, director of FFAR’s Crops of the
Future Collaborative
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Alternative proteins help address
challenges facing farmers.

Land access is a major barrier for new farmers,

with average prices for agricultural cropland more
than doubling since 2009.%% Finding available and
affordable land is by far the top challenge facing
young farmers in every region of the country
according to a 2022 survey: “Over half of all
respondents (54 percent), and 75 percent of Black
farmers, said that they currently need more access to
land, whether to buy or lease.”*¢

Alternative proteins use anywhere from 45 to 97
percent less land than conventional meat.'” Growing
crops for alternative proteins can be done on fewer
acres than conventional food products, making it
easier for young farmers, new farmers, and farmers
from underrepresented racial and Indigenous groups
to find suitable land for their operations.

Farm consolidation and rising costs are significantly
limiting the access and availability of agricultural land
to small farmers across the United State. Data from
USDA shows that the majority of agricultural revenue
is generated by large operations, with most small
farms barely breaking even.®® Alternative proteins
use less land and create new, high-value markets for
specialty crops often better suited to small family
operations. This could allow today’s farmers to
increase their revenue and tomorrow’s farmers to
enter the sector with a lower up-front investment.

Stewardship is part of the job for today’s farmers,
who take their responsibility toward their neighbors
and the ecosystem seriously. In 2022, 83 percent

of young farmers named one of their farm’s

primary purposes as “engaging in conservation or
regeneration,” while 97 percent consider their farms
“sustainable.”??

Pollution threatens crop yields, food safety, and the
health of farmers and their neighbors. Producing crops
used in alternative proteins can help mitigate pollution
risks while improving water, soil, and air quality.?° In
fact, some important crops such as peas and lentils
are nitrogen-fixing, alleviating the need for costly
fertilizer.?* Alternative proteins offer a solution for
farmers to grow the foods we love while regenerating
soil and strengthening water quality.
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Sustainability benefits:

66-99%

& less water use
- 75-99%
\\=~ less fertilizer runoff

and up to

929%

2  fewer GHG emissions

See more at:
gfi.org/resource/environmental-impact

Water scarcity endangers the American food supply.
Alternative proteins can reduce water use and alleviate
the strains on rivers and aquifers as seen by the
ongoing water scarcity crisis in the American West.??
New and diverse crops like mung beans or duckweed
can not only feed Americans around the country, they
can reduce the overall demand for water in these
regions—as they are water-efficient and resilient.

Soil health is also a major concern; over one-third

of the Corn Belt’s farmland has already experienced
topsoil degradation, causing nearly $3 billion in annual
losses.?® The eroded soil can reach water bodies,
causing sedimentation that degrades water quality.
Decreased soil fertility from erosion could create a food
production shortfall of 25 percent by 2050.2* Farmers
can efficiently grow crops for alternative proteins that
require fewer inputs, lessening the effects of runoff
and soil erosion.
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(31X A Embracing alternative proteins to
save the family farm in North Carolina

Contract hog producers face a slew of challenges;

not only are they tasked with maintaining millions

of gallons of liquid manure in lagoons, they’re also
often expected to take out sizable loans to afford the
upfront expenses. The Butler family, longtime hog
growers in North Carolina, are taking a new approach,
retrofitting the facilities they built for hogs to grow
oyster mushrooms instead—no lagoons necessary.?’

“[Because] we care about our neighbors, my
brother and I took an oath to do whatever we
could to lessen our impact.”

—Tom Butler, co-owner of Butler Farms
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(o351 XJUID)'A Innovation in central Texas:
Creating new markets with duckweed

Plantible, a Texas-based startup, is using duckweed

to create protein with a tiny footprint.?> Growing

the duckweed is easy—all that is needed is shallow
concrete pools, recycled water, and off-the-shelf
greenhouses—so Plantible decided to scale up
production on site in central Texas. Their high-quality
RuBisCO protein matches animal protein functionality
at a competitive price and a fraction of the footprint—so
in water-parched Western states like Texas, it may be
duckweed to the rescue.?®

“Low-tech is highly scalable and very affordable.”

— Tony Martens Fekini, chief executive of Plantible

(o0 X134 Sugar, power, and people
in Indiana

When Liberation Labs announced a new fermentation
facility in Richmond, Indiana (IN-06), the company
cited three reasons to choose the Midwest: high-quality
energy, labor, and sugar—specifically, corn sugar.?® The
facility, which received a $25 million loan guarantee
from USDA, will use corn dextrose as a feedstock,
supporting the state’s corn farmers and processors.

“This type of company and industry is a perfect

fit for the Hoosier state given Indiana’s strong
agriculture and manufacturing sectors...lWe love to
see innovative new technologies creating quality
jobs and career pathways for both today’s and
tomorrow’s workforce.”

— Indiana Governor Eric Holcomb?®
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Alternative protein R&D supports
the entire U.S. agriculture
economy.

Agricultural research and development plays a crucial
role in supporting the entire U.S. agriculture economy.
Research-driven growth in the alternative protein

sector is poised to benefit farmers, food manufacturers,
and consumers alike, resulting in higher-yield crops,
increased protein functionality, new food categories, and
new uses for agricultural products and sidestreams.

Further, research on alternative proteins has broad
cross-benefits in other high-impact research areas.
For example, the Tufts University Center for Cellular
Agriculture, which focuses on cultivated meat, unites
faculty and students from nutrition, medicine,
chemistry, engineering, and more.3° These partnerships
can create interdisciplinary breakthroughs and new
career opportunities for the emerging workforce.
Public investments in alternative protein research and
development are needed to advance these important
opportunities for U.S. agriculture and biotechnology.

“Studies have shown that every dollar
invested in agricultural research creates
$20 in economic activity.”

— U.S. Secretary of Agriculture Tom Vilsack3!

w L

SFI / Good Food Institute.

Alternative proteins benefit
consumers and society.

Nutrition

In multiple studies, replacing animal meat with plant-
based or mycelium-based meat led to statistically
significant reductions in overall weight and LDL
cholesterol.3* 35 Likewise, cultivated and fermented
products, while biologically identical to animal
products, could be designed to be lower in fat and
cholesterol than many foods on our shelves today.

Food security

Alternative proteins contribute to global food security
by diversifying protein sources and using vastly fewer
resources to produce than other protein sources.3¢
Most, if not all, ingredients for alternative proteins can
be sourced domestically, and there are significantly
fewer links in the supply chain. The simplification and
localization of production increase overall food system
resilience and benefit national security.

Switching to plant- or fungi-based
meat can result in:

-9% +22%

LDL cholesterol3*

-2 lbs

average weight3*

fiber intake3*

+100%

muscle growth rate
among athletes®®

Photo courtesy of
Swedish Temptations
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Support public investment and a level
playing field for alternative proteins.

Alternative proteins promise to create new opportunities for
farmers and value for the agricultural sector. In order to deliver
on that promise, public investment is necessary to help develop
the best technologies, deploy them at commercial scale, and
ensure that farmers, processors, and consumers all benefit.?

About GFI

The Good Food Institute is a 501(c)(3) nonprofit working internationally to make
alternative proteins like plant-based and cultivated meat delicious, affordable, and
accessible. GFI advances open-access research, mobilizes resources and talent, and
empowers partners across the food system to create a sustainable, secure, and just
protein supply. GFI is funded entirely by private philanthropic support.

Il’lStltute® GFI is a nonprofit 501(c)3 organization.

GFI.ORG
3 FI GOOd FOOd Powered by philanthropy
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