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Story #1
Goldilocks, or…
Different alternative
protein platforms
may be ideal for
different
consumers.

Improved taste and lower price are the top two
factors that would convince consumers to try
plant-based meat
U.S. and European consumer responses to “What might convince you to
eventually be interested in trying plant-based meat”
August 2020
30%
25%
24%

24%
19%

18%
12%

10%

8%
5%

6%
0%

Improved taste

Lower price

Improved health
benefits/nutrition

Fewer ingredients/cleaner
label

Note: only those who have not tried plant-based meat were asked this question
Source: UBS, “UBS Evidence Lab inside: Insights from Q3 Survey of 3,000+ U.S. & European Consumers” (October 2020)

More availability

Other
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The consumer market is no longer just vegans and
vegetarians
•

Source: Mattson and The NPD Group/National Eating Trends, 2YE Feb. 2019
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Plant-based meat purchasing is driven by omnivores, as 98%
of plant-based meat purchasers also buy animal-based meat

98%

Of plant-based meat buyers also
purchase animal-based meat

x

y

21%

Of animal-based meat buyers
also purchase plant-based meat

Source: Nielsen, “Meet the New ‘Meat’ Eater” (August 2019); Cultivate Insights, “Plant-Based Buyers and Their Favorite Brands” (September 2019)
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Percentage of consumers that say plant-based meat
tastes just as good/better than animal-based has
increased – but it’s still only 30%
U.S. and European consumer responses to “plant-based meat
tastes just as good or better than animal-based meat”
3Q19 – 3Q20
40%
33%

33%

31%

31%

30%

30%

2Q20

3Q20

30%
28%
20%

24%

10%
3Q19

1Q20
Agree

Disagree

Source: UBS, “UBS Evidence Lab inside: Insights from Q3 Survey of 3,000+ U.S. & European Consumers” (October 2020)
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The top taste barriers reported for plant-based
meat are focused on moisture, flavor, and texture
1

Moisture
2

Flavor

• Dry
• Lack of moisture/juiciness

•
•
•
•

Too strong
Beany taste
Off flavor
Unpleasant aftertaste

3

Texture

• Too uniform
• Too compact
• Too soft or “mushy”

Source: Food Systems Innovations, “Chicken and Burger Alternatives: Taste Test Results” (December 2018)
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The Alternative Protein Landscape
Plant-based

Photo courtesy of Beyond Meat

Fermentation

Photo courtesy of Ecovative Design: Atlast Food Co.

Cultivated

Photo courtesy of Memphis Meats

Animal product alternatives will occur along a
spectrum
Fully plantbased

Tofu

Enzymes can
improve protein
functionalization
or coagulation

Hybrid
products

Impossible
burger

Fermentationderived
flavoring
ingredients

Plant-based
burger with
cultivated fat

Fully
cultivated

Cultivated
meat

Growth
factors from
fermentation

Synthetic
gelatin

100%
fermentationderived
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How will we feed 10 billion people by 2050?
Sustainably
Industrialized animal
agriculture is in the top 2-3
most significant
contributors to the world’s
most pressing environmental
issues such as water use, air
pollution, and loss of
biodiversity.
Industrialized animal ag is
responsible for 14.5% of
greenhouse gas
emissions—a higher share
than the entire transport
sector.
Source: United Nations, Livestock’s Long Shadow (report)

Efficiently
It takes nine calories of
food fed to a chicken to
produce one calorie of
meat.

75% of agricultural land
is used for raising and
feeding livestock yet only
provides 1/3 of the global
protein supply.
Sources: World Resources Institute (calorie formula);
UN FAO (land use)

Safely
Animals in the United
States consume more
than 2x as many
medically important
antibiotics as humans do.

Based on current trends,
medical experts expect
10 million annual deaths
from antimicrobial
resistance (AMR) in 2050,
a 14-fold increase over
current deaths.
Sources: FDA (animal-consumed antibiotics); IMS Health
(human-consumed antibiotics); United Nations IAGC (AMR)
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GFI’s approach

GFI’s Solution: Accelerating alternative proteins
We can create meat, eggs, and dairy more sustainably and
efficiently by making them from plants, cultivating them
directly from cells, or producing them by fermentation.
Instead of asking consumers to give up the foods they
love, GFI is accelerating the transition to alternative
proteins by helping companies make products that are
delicious, affordable and accessible.

The alternative protein commercial landscape has
expanded vastly in the last several years.
2019

2018

32

Cultivated

U.S. retail
brands

New industry activity from:

$4.9B

Source: GFI analysis

total
companies

Large swell of notable retail
line launches:

38

total
companies

1205
U.S. retail
brands

U.S.
retail
market

New ventures included:

76

total
companies

$5.5B

U.S.
retail
market
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Fermentation

54

New ventures included:

total
companies

total
companies

~1100
Plantbased

New ventures included:

2020

Breakout year for biomass fermentation
(8 of 13 new fermentation ventures):

51

total
companies

40

Companies
with a
business
line

$7B
U.S.
retail
market

30

Companies
with a
business
line

First
commercial
launch
(Singapore)

30

Companies
with a
business
line

1st precision
ferm. retail
launch (ice
cream)

The biggest open opportunities are to win on taste
and price
INNOVATE ON TASTE

CLOSE THE PRICE GAP

There is room for growth in
products and flavors on offer.

Across categories, plant-based products are priced
at a premium compared to animal-based products.

Why don’t you eat plant-based meat
substitutes (select all that apply)?
Prefer real meat

51%

Don't like the taste

Too processed
Don't like the texture

27%

$8
Avg retail price

• 47% of consumers want more
variety in plant-based meats.
• 51% of consumers want variety in
protein sources for plant-based
meat.

Too expensive
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$6.94

$6
$4
$2
$0

$2.05
$1.77

Yogurt

$3.25
$2.79

$3.81
$3.29

Milk

$4.52
$3.94
$3.88
$3.78

20%

Source: Lightspeed/Mintel, Base: 1,630 internet users age 18+ who do not eat plant-based meat substitutes

Plant-based

$3.33

$4.85
$3.66
$2.44

Creamer

Butter

Meat

25%
21%

$4.83

Cheese

Ice cream
and fro zen
novelty

Eggs

Animal-based

Note: Animal-based meat average price calculated using Nielsen August 2018 retail and counter sales data. Note: the data presented
on this slide is based on custom-GFI plant-based categories that were created by refining standard SPINS categories. Due to the
custom nature of these categories, the presented data will not align with standard SPINS categories. Source: SPINSscan Natural and
Specialty Gourmet (proprietary), SPINSscan Conventional Multi Outlet (powered by IRI), 52 weeks ending 12-29-2019

Story #2
Pygmalion, or…
Why we may fall in
love with cultivated
meat.

The cultivated meat process
CELL
ISOLATION

CELL PROLIFERATION

CELL DIFFERENTIATION

SCAFFOLDING

CELL BIOPSY

Source: GFI

FINAL PRODUCT
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Cultivated meat production
SAMPLE
A small sample of cells is
obtained from an animal.

Phase 1:
Cell proliferation

Phase 2:
Tissue Maturation

The cells are added to
a bioreactor along with
cell culture media,
which causes the cells
to proliferate.

A change in culture
conditions pushes the
cells to differentiate
into muscle, fat, and
connective tissue.

Medium Recycling

Final Product
CELL STARTER CULTURE
CELLS AT MATURATION
Primarily muscle, fat, and
connective tissue.
Source: GFI analysis

Fat
Cell

Muscle
Cell

Fibroblast
Cell

Scaffolding
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Support for cultivated meat increases after cultivated
meat technology is explained to consumers
Levels of support for cultivated meat before and after technology description, by country and segment
26%

38%

25%

37%

49%

55%

78%

80%

53%

45%

52%

45%
46%

42%
21%

18%

23%

18%

US - Gen Pop US - Gen Pop UK - Gen Pop UK - Gen Pop
(Before)
(After)
(Before)
(After)

Not at all supportive

3%
US - Early
Majority
(Before)

Somewhat or moderately supportive

20%
0%

US - Early
Majority
(After)

4%

21%
1%

UK - Early
Majority
(Before)

UK - Early
Majority
(After)

Very or extremely supportive

Source: Keri Szejda, Christopher Bryant, Tessa Urbanovich, “US and UK Consumer Adoption of Cultivated Meat: A Segmentation Study” (May 2021)

Gaps for plant-based meat & fish products can
be opportunities for cultivated products.
Composition
•

Textured base protein, fat, binder,
flavor, salt, preservative, color.

Expectation
•
•

Characteristic flavor, texture &
appearance
Provides protein, fat, iron

Consumption
•
•
•

Source: GFI Plant Protein Primer

Center of plate
Comminuted: burgers, sausage,
nuggets
Intact muscle: steaks, slices,
breasts, wings

Areas of Opportunity
Texture

Intact muscle, fat retention, seafood

Flavor

Base off-flavor, exact matches, subtle flavors
(e.g., fish), precursor ingredients

Variety

Goat, lamb, organ meats

Experience

Raw feel, recipe resilience, color change on
cooking

Cost

Scale, automation

Health

Alt. proteins, clean label, salt & saturated fat
reduction

Authenticity

Shifting from “fake meat” to real food
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Familiarity with cultivated meat higher among younger
generations
Familiarity with cultivated meat, by generation
US - Gen Z
US - Millennials
US - Gen X
US - Boomers
UK - Gen Z
UK - Millennials
UK - Gen X
UK- Boomers

Not at all familiar

49%
50%

40%
12%
39% 11%
35% 5%
28% 2%
49% 10%
47% 9%
40%
3%
32% 2%

61%
70%
41%
45%
56%
67%

Somewhat or moderately familiar

Very or extremely familiar

Source: Keri Szejda, Christopher Bryant, Tessa Urbanovich, “US and UK Consumer Adoption of Cultivated Meat: A Segmentation Study” (May 2021)
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Younger generations are more likely to say they’ll try
cultivated meat
Likelihood of trying cultivated meat, by generation
US - Gen Z
US - Millennials
US - Gen X
US - Boomers
UK - Gen Z
UK - Millennials
UK - Gen X
UK- Boomers
Not at all likely to try

13%
16%

41%
38%
23%
26%

11%
15%

46%
46%
37%
33%
52%
45%
37%
32%

40%
41%
37%
41%

24%
30%

40%
38%

Somewhat or moderately likley to try

Very or extremely likley to try

Source: Keri Szejda, Christopher Bryant, Tessa Urbanovich, “US and UK Consumer Adoption of Cultivated Meat: A Segmentation Study” (May 2021)
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Younger generations are more likely to say they’ll buy
cultivated meat
Likelihood of buying cultivated meat, by generation
US - Gen Z
US - Millennials
US - Gen X
US - Boomers
UK - Gen Z
UK - Millennials
UK - Gen X
UK- Boomers
Not at all likely to buy

19%
24%
31%
38%
19%
23%
32%
40%

49%
46%
43%
42%
46%
46%
43%
41%

Somewhat or moderately likley to buy

32%
31%
26%
20%
34%
31%
25%
19%

Very or extremely likley to buy

Source: Keri Szejda, Christopher Bryant, Tessa Urbanovich, “US and UK Consumer Adoption of Cultivated Meat: A Segmentation Study” (May 2021)

Motivations: Interest in trying cultivated meat
Excitement

Societal benefits

Tradition

Health

Feels good

Safety

Barriers: Interest in trying cultivated meat
Maintaining culinary
traditions

Limited knowledge

Cost

Safety

Quality

Concern for farmers
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“Cultivated meat” and “cultured meat” are the most
appealing terms for consumers
Appeal ratings for different names, by country and segment
1 = Not at all appealing, 5 = Extremely appealing

3.10 3.15
2.45 2.48
1.86 1.83

2.41 2.33

2.30 2.36

2.89 2.99

1.73 1.73

US Gen Pop

UK Gen Pop

Cultivated meat

Cultured meat

2.13 2.15

US Early Adopters UK Early Adopters
Cell-based meat

Source: Keri Szejda, Christopher Bryant, Tessa Urbanovich, “US and UK Consumer Adoption of Cultivated Meat: A Segmentation Study” (May 2021)

Cell-cultured meat

Packaging, labeling, and marketing
Consumer clarity. Differentiating between meat and dairy from
animals, genuine animal-free proteins produced via precision
fermentation like Brave Robot ice cream, and authentic cultivated
proteins.
Allergens. Ex: Cultivated chicken will still need to be labeled as
chicken for consumers identifying allergens.

Source: GFI State of the Industry Report, 2020

Commercial landscape & opportunities

2020

Cultivated meat
commercial
landscape

2019

70 cos. $205m

28

54 cos. $77m

2018
32 cos. $47m

2017
18 cos. $22m

2016

9 cos. $15m

Number of companies
and capital invested
annually

2015

Novel Farms

5 cos. $?

Heuros

Note: Companies within 2015 circle founded before year-end 2015.
2020 capital invested total represents investments through the first six months.
Source: GFI Startup Database, Crunchbase, manufacturer websites. This list is not comprehensive.

Penetrating commodity market

Proving the concept
Precommercial

Commercial

Conceptualization

Lab Proof of
Concept

Pilot Scale

Demonstration
Scale

Industrial Scale

Recognizing the
possibility of
generating meat
from tissue
culture

Developing
bench-scale
prototypes of
cultivated meat

Transitioning to
facilities
producing first
wave of salable
products

Generating
market samples
and key process
engineering
understanding

Manufacturing
cultivated meat
products at an
industrial scale

2013–2019

2019–2022

2022–?

?

Time: Through 2013
Scale:

N/A

N/A

Hundreds
of metric tons

Thousands
of metric tons

Leading edge of the industry

Millions
of metric tons

Cultivated meat products: Where we are today

●

Cultivated meat is currently for sale in Singapore.

●

Early products are likely to be less sophisticated and sold at a premium.

●

Likely to consist of blended or hybrid products
○
What percentage of animal cells are consumers happy with?

●

Formulation, flavoring, color will be important for the downstream sensory
experience.
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Cultivated meat product variety is increasing
By the end of 2019, startups were pursuing more than 15 types of cultivated
meat, including:
•
•
•
•
•
•
•
•

Beef
Chicken
Pork
Shrimp
Duck
White fish
Mouse
Salmon

•
•
•
•
•
•
•

Tuna
Foie gras
Fish maw
Lamb
Kangaroo
Horse
Sturgeon

Completing the technical puzzle toward
commercialized cultivated meat
Cell line development

Bioreactors and
bioprocessing

Cell culture medium

Scaffold biomaterials
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Cultivated meat on pathway for regulatory approval
Countries are using existing novel food regulations or developing new ones:
The Singapore Food Agency (SFA) was the first to approve a cultivated meat product in
2020. The agency has published guidance on the information to be submitted for approval
of cultivated meat products and is assessing applications on a case-by-case basis.
Cultivated meat (depending on the production method) already falls within the existing
regulatory regime in Japan and might not require a premarket assessment or approval.
But, the Japanese government is still working to develop a specific regulatory framework.
The USDA and FDA have announced their intent to implement a joint regulatory
framework and are advancing rapidly to do so.
In the EU, the Novel Foods Regulation governs pre-market authorizations for animal cell or
tissue culture based foods. If genetic engineering is used, the Regulation on genetically
modified food and feed might apply. The entire process can take 18 months to 3 years.

Story #3
What’s good for the
goose isn’t
necessarily good for
the gander, or…
Alternative seafood
is a different
challenge.
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Plant-based fish and shellfish are very
under-represented relative to animal proteins
Animal-based and plant-based meat comparison:
dollar sales by animal-type
100%

% of total $ sales

80%

Shellfish
Fish
Turkey

Turkey
Analog (not specified)

Pork

Pork

Chicken

Chicken

Beef

Beef

Animal-based meat

Plant-based meat

60%
40%
20%
0%

Note: Animal-based meat dollar sales for year ending August 2018; plant-based meat dollar sales for year ending December 2019. Note: the data presented on this slide is based
on custom-GFI plant-based categories that were created by refining standard SPINS categories. Due to the custom nature of these categories, the presented data will not align
with standard SPINS categories.
Source: Nielsen custom defined data set, xAOC + WFM, 52 weeks ending 8-11-2018; SPINSscan Natural and Specialty Gourmet (proprietary), SPINSscan Conventional Multi Outlet
(powered by IRI), 52 weeks ending 12-29-2019

Social &
environmental
advantages of
alternative
seafood
Plant-based, fermentation-derived,
and cultivated seafood can be
produced without the
environmental impacts associated
with wild-capture fishing:

Source: GFI Ocean of Opportunity white paper; University of Miami
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LIMITED
STOCKS

FUEL
USE

1/3

179M

of all fish stocks are
being fished faster than
they can replenish.
Another 60% are fished
at capacity.

Tons of carbon
dioxide emissions
resulted from marine
fisheries in 2011.

BYCATCH

HABITAT
DAMAGE

40%

25%

of the entire global
catch is caught while
fishing for a different
species

of ocean species are
housed in coral reefs,
which are heavily
damaged by bottom
trawling.

OFTEN EATEN RAW 37

Market advantages of
alternative seafood
Production is not limited to coastal regions
(lower transportation costs, less waste).
Seafood is often sold at a higher price point
than most terrestrial meat, so alt seafood
could reach price parity faster.

PRICE POINT

Production is demand-driven and can better
withstand market shocks.
Products can have a longer shelf life.
Products are free from microplastics and
mercury.
Photo from BlueNalu

$221 million opportunity if plant-based seafood
reaches 1.4% dollar share of the seafood market
Plant-based meat and seafood dollar shares of total categories
2020

1.4%
$221 million
opportunity

0.1%
Plant-based meat: dollar share of
total meat

Plant-based seafood: dollar share of
total seafood

Source: SPINS Natural Enhanced Channel, SPINS Conventional Multi Outlet Channel (powered by IRI) | 52 Weeks Ending 12-27-2020
Note: SPINS does not report non-UPC animal-based meat counter sales. The plant-based meat share of the total meat category assumes that
non-UPC animal-based meat counter sales are equivalent to animal-based packaged meat sales.
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$2.5 billion opportunity if plant-based seafood
reaches 15% dollar share of the seafood market
Plant-based milk and seafood dollar shares of total categories
2020

15%
$2.5 billion
opportunity

0.1%
Plant-based milk:
dollar share of retail milk

Plant-based seafood:
dollar share of retail seafood

Source: SPINS Natural Enhanced Channel, SPINS Conventional Multi Outlet Channel (powered by IRI) | 52 Weeks Ending 12-27-2020
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Breaded/battered whitefish

33

Shelf-stable tuna

21

Salmon
Shrimp
Non-breaded whitefish

Number of
products by
seafood
category

Raw tuna

7

Crab cakes
3

14

1
1
2

2

3
2

1

Plant-based Fermentation Cultivated
Mackerel

Abalone

3

Scallops

3

Cod

3

Fish sauce

2

Squid

2

Caviar

1

Categories with one alternative product

5

Lobster

1

14

8

Sea cucumber
Fish maw

Fish balls

Carp

Balacan

Trout

Anchovies

Snapper

Ribbon fish

Oyster
1

Eel

Calamari

Ceviche

1

40

Swordfish
Shark
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Top selling seafood products
Conventional seafood
retail sales (U.S.)

Plant-based seafood
retail sales (U.S.)

1) Shrimp

1) White fish

2) Salmon

2) Crab

3) Tuna

3) Tuna

4) Crab

4) Shrimp
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Refrigerated seafood
In 2019, there
were NO U.S.
retail sales from
plant-based
seafood in the
refrigerated
section

Source: SPINS 2019; FAO
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The omega-3 opportunity
•

Scaling up animal-free omega-3 production is critical to the fg
success of the global alternative seafood market.

•

Adding omega-3 to other alternative protein products could oo
also provide a great point of differentiation while improving
health appeal.
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Taste and texture parity
• Flaky texture
• Comparable cooking properties

Story #4
Jack and the
Beanstalk, or…
Plant protein
innovation doesn’t
require magic
beans.

While soy and wheat are still dominant, many of the top 10
U.S. plant-based meat retail brands have been integrating
pea and other proteins
Brand

Soy

Wheat

Mycoprotein

Beyond Meat
Boca
Dr. Praeger’s

✓
✓

Field Roast
Gardein
Impossible Foods
Lightlife
Morningstar

✓
✓
✓
✓

Source: GFI

✓

✓

✓

✓

✓
✓
✓
✓

✓
✓
✓

✓

Other

✓

Quorn
Tofurky

Pea

✓
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Shifts in consumer preferences can occur rapidly after the
introduction of a product
Findings from GFI/Mindlab study on implicit
perceptions of plant-based foods
July 2019

Oat milk and animal-based milk comparison: Increase in
sales growth vs same time period in the previous year
March 21, 2020 – March 28, 2020

513%
“In terms of language, the dairy products which stated
non-dairy/dairy clearly on pack did well [in conferring a
tastiness/deliciousness], while those which used more
unusual language, or emphasized what could be

317%

considered more unusual ingredients (oats, soy),
performed poorly”

86%

53%

Week ending 3/21
Oat milk

23%

16%

Week ending 3/28

All plant-based milk

Animal-based

Brands should consider factors like ingredient availability and functionality alongside consumer preferences.
Source: GFI/Mindlab, “Assessing the general population’s implicit perceptions of the plant-based food category” (July 2019)
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Choice parameters
There are many considerations when choosing the optimum plant
protein ingredient, including:
Protein content & quality

Historical use

Functionality

Nutrition & claims

Certifications

Familiarity with use

Allergenicity, intolerance

Availability

Cost

Consumer perception

Safety

Source (geographic,
commercial)

Regulatory

Aroma, flavor,
texture, mouthfeel,
color
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How to explore the plant protein profiles
The following plant protein profiles represent the most widely available sources. Each of the profiles contains a colorcoded comparison on select metrics, and details about sourcing, properties, nutrition, applications, a breakdown of dry
composition, and product examples. The below key categorizes performance on each metric. Soy, pea, and wheat are
featured first as major benchmark proteins, followed by profiles organized by protein type (legume / pulse / oilseed;
vegetable / fruit / nut / cereal).

Key: Plant Protein Sources Summary

>30%

>0.8

Usually mild,
low pop.

Commodity

Flavorless

Low conc.
effect

<$2

>100

Good

20-30%

0.6-0.79

↕

Large

↕

↕

$2-4

10-99

OK

10-20%

0.40-0.59

↕

Small

Acceptable

↕

$5-9

1-9

Low

5-10%

0.20-0.39

↕

Start-up

↕

↕

$10-19

0.1-0.9

Poor

<5%

<0.20

Severe in sig.
pop.

R&D

Objectionable

Water
insoluble

>$20

<0.1

Excellent

Plant protein sources summary

Note: For some proteins, certain metrics are not available
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Soy

A gold standard plant
protein

Type: Legume / Oilseed

Sourcing
•
•
•
•
•

Grown in Brazil, US, Argentina
GM: herbicide & insect tolerant
Poor soil tolerance, fixes
nitrogen
Flour 50–60%, concentrate 65–
80%, isolate > 90% protein
Low consumer acceptance

Properties
•
•
•
•
•

Viscosity & water binding
Gelation
Emulsification & foaming
Flavor-binding
Earthy & bitter/astringent off-flavors

Nutrition
•
•
•
•
•
•

PDCAAS 0.84
Limiting AA: Lys, Met & Cys
FDA claim: heart disease risk reduction
Phytoestrogens
Antinutritive factors: Trypsin inhibitors
& hemagglutinin
Allergenicity: Major

Applications
•

•

Diverse, e.g., dressing, beverage powder,
plant-based creamer, frozen dessert,
soup, whipped topping, formula
Texturized for meat replacement/
extension

Dry Composition
Protein
Lipid

Protein,
40%

Fiber
Digestible carbohydrate
Other

PRODUCT EXAMPLES

Pea

Fastest-growing
plant protein

Type: Legume / Pulse

Sourcing
•
•
•
•
•

Mostly dry, whole, yellow peas
New varieties in northern regions
Increases soil nutrients, lowers
disease
Available as air classified flour,
concentrate, hydrolyzed, texturized
Cleaner than soy (no hexane
extraction)

Nutrition
•
•
•
•
•
•

PDCAAS 0.64
Limiting AA: Met & Cys, high Lys
Fiber, protein, thiamin, folate, P, K
High BCAA (for muscle repair)
Antinutritive factors: lectins, trypsin
inhibitors, phytic acid
Allergenicity: Low, possibly due to
limited use

Properties

Applications

•
•
•
•
•

•

Emulsification
Gelling
Foaming
Lower solubility/functionality vs. soy
Beany flavor

•

Broad applications, e.g., pasta, bakery
goods, extruded snacks
Meat extender/texturizer

Dry Composition
Protein

Protein, 28%

Lipid
Fiber
Digestible carbohydrate
Other

PRODUCT EXAMPLES

Sunflower

An underutilized oilseed
byproduct with
emulsification functionality

Type: Oilseed

Sourcing
•
•
•
•

Abundant oilseed byproduct
Oil extraction by solvents
or pressing
Process can reduce
solubility, functionality
R&D limited,
underdeveloped source

Properties
•
•
•
•

High solubility
Emulsification
Water & fat binding
Nutty taste

Nutrition
•
•
•
•
•

PDCAAS 0.6
Limiting AA: Lysine
Good digestibility (96%)
Requires chlorogenic acid removal
Allergenicity: Rare

Applications
•
•
•
•
•

Meat analogs
PB ice cream
Bakery
Supplements
Dressings

Dry Composition
22%
Protein
protein
Lipid
Fiber
Digestible carbohydrate
other

PRODUCT EXAMPLES

Potato

A highly-functional, highquality protein from starch
process waste stream.

Type: Vegetable

Sourcing
•
•
•
•

Mainly produced in Europe
Limited supply
Expensive
Sold as an isolate

Nutrition
•
•
•
•

PDCAAS 0.99
High BCAA & Lysine, potassium,
vitamins C & B6
Patatin: major storage protein
Allergenicity: Rare

Properties

Applications

•
•
•
•
•

•
•
•
•
•

High solubility
Gelling
Foaming
Anti-oxidant
Metallic flavor

Meat analogs
PB ice cream
PB cream cheese
Protein beverages
Gluten-free foods

Dry Composition
7.4% protein
Protein
Lipid
Fiber
Digestible carbohydrate
other

PRODUCT EXAMPLES

Plant proteins with growth potential
Potential to be cost effective (byproduct of 3rd biggest oilseed). Needs scale-up & commercial development.
Scale-up needed for cost improvement. Excellent properties & starch byproduct used for noodles & other foods.

Attractive attributes. Volume can expand until available precursor from starch processing is consumed.
Sustainable, excellent properties. Needs scaling and commercial development to increase volume & decrease cost.

Great potential if byproduct utilization (starch) is improved.

Alternative plant proteins need a competitive value proposition to bring about growth.
To compete directly with wheat and soy a major question is how well they texturize.

Examples of synergistic combinations

Pea

+

Chickpea +

Soy

+

Potato

Rice

Wheat

Note: These are widely used but by no
means the only plant protein blends.

Bricks and mortar

Texturized bulk protein with an emulsifying, heat gelling
protein for burgers & other comminuted PB meats

Complementary companions

Increasing PDCAAS by combining a legume (deficient
in Cysteine, Methionine & Tyrosine) with a grain
(deficient in Lysine)

Tuning texture

Optimizing meat-like texture for muscle structured
PB meat & fish via high moisture extrusion

A soy and wheat blend is featured in 14 of the top 25
plant-based meat products by dollar sales.
Plant protein bases of the top 25 plant-based meat products by dollar sales
2020

14

4

Soy and wheat
blend

Pea

3

Soy

2

1

Black bean, soy, Soy and pea
and
blend
wheat blend

Source: SPINSscan Natural Enhanced (proprietary), SPINSscan Conventional Multi Outlet (powered by IRI), 104 weeks ending 12-27-2020

1
Wheat
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Story #5
The holy grail, or…
We need an all-inone functional
solution for cheese
and egg alternatives

Plant-Based

Process: Starch-Textured Cheese

Cheese
Composition
•
•

Yellow/white, fatty/creamy, lactic
acid, indulgent, provides protein &
calcium

Consumption
•
•
•

Melt: grateable, hot viscosity, browning,
stretch
Spread: soft paste-like high viscosity
Slice: textures/ flavors to replicate
original (cheddar, camembert, feta)

heat

mold

ripen

Areas of Opportunity

Nut-based: cashews, starch/gums,
seasoning,
Flavor
Cultured emulsions: coconut oil, starch/gums,
seasoning, acid, color, preservatives.

Expectation
•

homogenize

Variety

Dairy flavor, reduce base off-notes
Camembert, parmesan, Roquefort, etc.

Performance Improved melting, browning, grating
Cost

Cost parity, scale, automation

Nutrition

Dairy cheese equivalence
Protein, calcium, alternative proteins
Saturated fat reduction

cold
storage
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Consumer insights: Plant-based cheese

Kerry, Winning with Plant-Based.

Plant-Based

Process: Mung Bean Protein Liquid Egg (for scramble)

Egg

Composition
•

Varies widely depending on the egglike functionality required and the
application

Expectation
•

Heat-induced gelation, foaming,
emulsification, protein, mild
sulfurous flavor, color

Consumption
•
•
•

As a whole food (boiled, scrambled)
For functionality (baked goods,
dressing)
Whites, yolks or whole

homogenize

heat-hold

pasteurize

bottle

Areas of Opportunity
Functionality

One-size-fits-all solution

Applications

Application-specific solutions

Performance

For scrambled egg, matching cook time
and texture

Clean Label

Clean label & authentic

cold
storage

Reformulation: Eggs

The global plant-based egg alternative
ingredients market is projected to reach over
$1.5B by the end of 2026 and grow 5.8%
from 2016 to 2026.
In 2016, North America accounted for 48% of
this market. The growing interest in and use of
egg alternatives by the food industry is driven
by many factors.

More foods are being formulated with 100% plantbased ingredients to meet all consumer needs
While allergies and dietary restrictions only affect a small
portion of the population, reaching 99 percent of consumers
with your menu or CPG product instead of 95 percent still has a
big impact on profitability.

Kosher case study
• Fewer than 2% of Americans are Jewish, and only a
minority of Jews keep kosher.
• More than 40% of packaged foods and beverages sold in
the United States are kosher.
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Fermentation is expanding our ability to innovate
with plants

Traditional Fermentation
•

•

•

Uses intact live microorganisms
to modulate and process plantderived ingredients.
Produces unique flavor and
nutritional profiles, modified
texture.
Examples: Fermenting soybeans
into tempeh, using lactic acid
bacteria to produce dairy.

Biomass Fermentation

• Leverages microorganism fast
growth and high protein content to
produce large protein quantities.
• Biomass serves as predominant or
primary ingredient of a food
product.
• Examples: Quorn’s and Meati’s
filamentous fungi as base for meat
analogs.

Precision Fermentation
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• Uses microbial hosts to produce
specific functional ingredients that
often require greater purity.
• Ingredients enable improved sensory
characteristics, functional attributes.
• Examples: Perfect Day’s dairy proteins;
Clara Foods’ egg proteins; Impossible
Foods’ heme; enzymes; flavoring
agents; vitamins; pigments; fats.

Functional ingredients can address key functional and
sensory challenges in plant-based meat products

Egg white
proteins

Milk proteins
(casein, whey)

Collagen
proteins

Leghemoglobin
protein
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Story #6
The Odyssey, or…
The road to 2050

Animals as a technology are being unbundled and
disrupted
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Transportation

Farm labor

Food storage

Tradeable
wealth

Food

Materials

Research &
animal testing

Disrupted
animal
technology

Horses & pack
animals

Draft animals

Livestock

Livestock

Meat, eggs,
dairy

Leather &
byproducts

Animal models for
human disease

Alternative
technology

Cars,
planes,
trains

Currency

Alt.
proteins
(GFI)

Next-gen
materials
(MII)

Body-on-achip (CCS)

Category

Tractors

Food
processing &
refrigeration

Companies estimate the global alternative protein
market may be as large as $1T by 2050.
Projections of global alternative protein market size

$1,200
Global alternative protein market,
in billions

$1,100B

Credit Suisse
(high)

$1,000
$800

High-yield scenario:
$500 billion
to $1 trillion
20%+ CAGR

$600

$555B

$470B

$400
$200

$263
Euromonitor
Actual sales

$3B

$0
2020
Source: GFI analysis

$1,111B

A.T. Kearney

Global alternative
protein market size
by 2050:

$140B

Barclays

Credit Suisse
(high)

$290B
BCG

$115B

EY-Parthenon

$88B

Jefferies (high)

Credit Suisse
(low)

15-20% CAGR
$240B
$200B
$90B

Jefferies (medium)
Jefferies (medium-low)

Lower-yield scenario:
Up to $200 billion

Jefferies (low)

<15% CAGR

Credit Suisse (low)

2025

2030

2035

Medium-yield scenario:
$200 billion
to $500 billion

2040

2045

2050

Estimates for alternative protein’s share of the
global meat market
BCG (high)

25%

22%

20%

16%

15%
10%

Cargill

Barclays

10%

10%

Jefferies

11%
8%

5%
1%
0%
2020

Source: GFI analysis

GFI estimate
(actual)

BCG (medium)

9%

BCG (lower)

McKinsey (5-10%)

2025

2030

2035

2040
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What will determine the difference between a $3
billion and a $1 trillion market?

Regulatory, policy, and government
Consumer, marketing, and product
Scientific and technical innovations

Source: GFI analysis
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Drivers: Regulatory, policy & government

High-yield scenarios

Governments
increase public
investment in
alternative
protein R&D.
Regulators
create a
clear path to
market for
cultivated
meat.

Governments
implement a
carbon price that
drives up the
costs of
conventional
meat.

Label censorship
fails as
governments
recognize
producers'
freedom of
speech rights.

Regulators prevent
cultivated meat from
coming to market.

Governments do
not invest in
alternative protein
R&D.

Low-yield scenarios
Source: GFI analysis

Governments
implement
conventional
meat tax.

Governments
do not invoke
carbon prices.

Governments decrease
subsidies for livestock
feed and/or increase
subsidies for plantprotein ingredients.

Label
censorship
becomes
widespread.

Governments
institute
alternative
protein taxes.

Governments
increase
conventional
meat subsidies.

Drivers: Consumer, marketing, and product levers

High-yield scenarios

ource: GFI analysis

Improved
nutritional profiles
of alternative
protein products
meet consumer
demands.

Consumer
concerns over
climate change,
animal welfare,
and pandemic
risks drive
greater adoption.

Companies unlock
new consumer
groups and Gen Z,
Millennials, and
their children
increase in
purchasing power.

Taste and texture
advances drive
deeper levels of
consumer trial
repeat and
adoption.

Concerns fail to
influence purchasing
behavior/issue
fatigue sets in.

A food safety or
nutrition scandal
set back the
sector.

Low-yield scenarios

Increased variety
and lower price
points make
alternative
proteins
competitive with
conventional meat.

Consumers
revert to
conventional
proteins.

R&D efforts stall
due to funding
or ingredient
constraints.

Unforeseen costs or
funding hurdles
hamper progress on
price parity.
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Drivers: Scientific and technical innovations

High-yield scenarios

Investments in
and scaling of
plant protein
sources
improves
functionality
and decreases
prices.

Hybrid products
hit the shelves as
cultivated fat and
precision
fermentation
ingredients rapidly
advance product
quality.

Innovations in
production and
manufacturing open
onto new product
formats and
capabilities like whole
cuts.

Investments allow for
the rapid buildout of
dozens of
commercial-scale
production facilities.

Environmental
changes stymie
ingredient availability
or commercial
viability.

Lack of regulatory
pathways impede
ingredient
development.

Low-yield scenarios
Source: GFI analysis

The cultivated meat
field sees continued
advances in cell
culture media,
scaffolding, cell
lines, and
bioreactors and
bioprocessing.

Lack of
investments
in production
innovation/
persistent
technical
challenges.

Lack of investor
confidence in
scaling
solutions.

Researchers fail to
identify cost-effective
cultivation methods.
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What will we eat in 2040?
Dinner
Fresh Mozzarella & Tomato
Topped with Basil & Balsamic
Reduction
Chicken Florentine
stuffed with Spinach & Mozzarella
topped with Marinara Sauce
Pepper Crusted Salmon
topped with Brown Sugar Glazed
Pineapples

Cheese made with
genuine dairy casein
(but animal-free)

Cultivated fat
as an ingredient

Cultivated salmon

3D printed steak

Shrimp made from
emerging plant protein
sources (e.g., seaweed)

Chicken made with
ingredients microbes
pull from the air

Garlic Roasted Potatoes
Haricots Verts (thin French green
beans)
Dessert
Chef’s Selection of Pastries
Coffee, Tea, Decaf

Q&A
For more resources, sign up for GFI’s
Alternative Protein Opportunity newsletter:
gfi.org/insider

Contact us at emmai@gfi.org with any questions!

