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conventional animal-source foods are diverse
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alternative protein category is expansive & evolving
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continuum of “alternative proteins”
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public interest in “alternative protein”

has grown in the past 15 years

Google Search Data
2008-2024

Nov 1, 2008 Dec 1,2013 Jan 1,2019

B alternative protein B fake meat cultured meat

i.e., meat, poultry, fish, seafood, egg, and dairy



momentum has
also grown in

research &

policy guidance

ELSEVIER

Appetlte Appetite
Volume 159, 1 April 2021, 105058

A systematic review on consumer
acceptance of alternative proteins: Pulses,
algae, insects, plant-based meat alternatives,
and cultured meat

M.C. Onwezen O X, E.P. Bouwman, M.). Reinders, H. Dagevos

ENVIRONMENTAL PYRAMID
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moderating our
consumption of
animal source foods
carries benefits

World

Southeast and East Asia

Central or Eastern Europe
and Central Asia

High-income countries

Latin America and Caribbean

Middle East and North Africa I Unprocessed red meat
ClEgg
I milk

[ Processed meat

South Asia
[ Seafood
= Cheese

Sub-Saharan Africa I Yoghurt

4 5

Intake (servings per day)

Source: Miller et al (2022)

lower ASF consumption
(where high) can reduce:

GHG emissions m
non-communicable disease

Source: Willet et al (2019)



understanding the viability
of alternative proteins



alt proteins are not always nutritional equivalents

.~ |§ Ground Beef

Plant Alternative

Nutrition Facts| |Nutrition Facts
Serving size (113g) Serving size (113g)
1 1
Amount Per Serving Amount Per Serving
Calories 220 Calories 250
% Daily Value* % Daily Value*
Total Fat 14g 18% Total Fat 14g 18%
Saturated Fat 59 25% Saturated Fat 8g 40%
Trans Fat 0g Trans Fat 0g
Cholesterol 60mg 20% Cholesterol 0mg 0%
Sodium 70mg 3% Sodium 370mg 16%
Total Carbohydrate Og 0% Total Carbohydrate 9g 3%
Dietary Fiber 0Og 0% Dietary Fiber 3g 1%
Total Sugars 0g Total Sugars 0g
Includes 0g Added Sugars 0% Includes 0g Added Sugars 0%
Protein 23g 46% Protein 19g 38%
I I
Vitamin D 0.1mcg 0% Vitamin D Omcg 0%
Calcium 12mg 0% Calcium 180mg 15%
Iron 2mg 10% Iron 4.2mg 25%
Potassium 289mg 6% Potassium 610mg 15%
Thiamin 0.05mg 4% Thiamin 28.2mg 2350%
Riboflavin 0.2mg 15% Riboflavin 0.4mg 30%
Niacin 4.8mg 30% Niacin 4.8mg 30%
Vitamin B6 0.4mg 25% Vitamin B6 0.4mg 25%
Folate 6mcg 2% Folate 115mcg 30%
Vitamin B12 2mcg 80% Vitamin B12 3mcg 120%
Phosphorus 175mg 15% Phosphorus 180mg 15%
Zinc 4.6mg 40% Zinc 5.5mg 50%
*The % Daily Value (DV) tells you how much a nutrient in a *The % Daily Value (DV) tells you how much a nutrient in a
serving of food contributes to a daily diet. 2,000 calories a serving of food contributes to a daily diet. 2,000 calories a
day is used for general nutrition advice. day is used for general nutrition advice.

M 2-Hyd-3-met-val-ac
Vanillic acid
Sulfurol
3-Phe-lac-ac
Sorbic acid
Phenylacetic acid
Pyridoxine, B6
I Syringic acid
2-Me-glyc-acid
Niacinamide, B3
Creatinine
Aconitic acid
Threose
Galactaric acid
gamma-Aminobut-ac
I 1,2-Dicaprin

B Trilaurin
3,4-diOH-But
Tyrosol
Hydroxyproline
4-OH-But

Histamine
Aminomalonic acid
Tricaprylin
Sphingosine
Monolaurin

Arabino-1,4-lac
Aldo/keto pentose
Xanthosine
Dihydrouracil
Methy! tryptophan
Cysteinylglycine
Melezitose

DHA 22-6, n-3
2-OH-iso-but-ac
AMP

Ascorbate, vit C
3-Hydroxy-ant-ac
Spermine
Allantoin
Cysteamine
Anserine
Squalene
Glucosamine
Hypoxanthine

similar Nutrition Facts panels, but
L0736 i =€) in metabolite abundances
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food safety drives trust and scales innovation g






what can alternative proteins unlock?

alternative .
VA

proteins

socio-economic

exploring
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what can alternative proteins unlock?

plant-based

fungi-based

environment

socio-economic

algae-based -~ Via —

cell-based

insect-based




role of alt proteins in sustainable
food systems



Global emissions

>2:3 billon teeg g eduivalents Supply chai
upply chain

Transport: 6% 1 8%

Food processing 4%

Livestock & fisheries
31%
Methane from cattle (enteric fermentation)
Manure management

Pasture management
Fuel use in fisheries

global GHG
from food
production

Crops for animal feed
6% of food emissions

Non-food: 74%

Crop production
27%

Crops for human food
21% of food emissions

J
Land use for human food )
8% of food emissions
Land use

24%
. (e}
Land use for livestock Land use change: 18%

16% of food emissions Cultivated organic soils: 4%
Savannah burning: 2%

source:
Poore & Nemecek 2018

Food: 26%



protein puzzle

need 70% more
protein by 2050

need to cut beef
consumption by 90%
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a greener future?

alternative proteins are
generally* more

environmentally
sustainable

carbon footprint
land use
water use
biodiversity

nutrient cycles



carbon footprint
of our foods

Ruminant livestock (beef and lamb) is the most
emissions-intensive food we consume due
to the methane gas produced by the animals.

@<

a
255 kg (all species combined) @'®
N 2.13 kg
ol ® 1.29 kg
Fruit & vegetables 1.2 kg
(heated greenhouse)
Milk
0.51 kg (world average) Tree nuts
0.42 kg 0.37 k
Cereals & pulses . .
(except rice) Field-grown fruit

Field-grown vegetables



alt proteins are an
environmental
bang for buck

Beef

Pork
” [ |
Chicken

g [ |
Fish

ap N
Plant-based meat
Y\m ]

Source: Santo et al. (2020)

@ 11b of meat
|
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Compared to animal
products, plant-based
meat produces fewer
greenhouse gas
emissions.

&£ 1lb of soy
|
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Source: Reijnders & Soret (2003)



source: Good Food Institute

alt proteins can also protect biodiversity

: Deforestation
Alternative protection and
meat re-forestation

opportunity

while
l Land use maintaining
Deforestation global food
incentives =EChI

Forestation

Biodiversity

Feeding human
population

Alternative
seafood

l Fish demand

‘ Fishing
pressures

«-n-a—-’ X

Targeted and Marine
scalable aquatic protected areas
protection while

maintaining o .
global food Biodiversity
security

Feeding human
population



“alternative” proteins will become the new normal
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daily staple:
where are legumes
on the menu?

kcal / capita

source: FAO 2018
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source: Hegli 2021
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eat food.
not too much.
mostly plants.

— Michael Pollan




role of alt proteins in sustainable
feed systems
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conventional animal feed

alternative algae insect
p rotel N as -based -based
= SC % - 3-.‘ . "
animal feed LAY WW S
Rl g

l J

reduced feed costs

reduced environmental impact



black soldier flies JejfelVile(cX-Na[¥iiglIg]eXe(Tal=Y

efficient alternative to traditional feeds, lowering
costs and dramatically reducing agricultural waste
streams

source: Van Huis et al. 2022



m is a powerful alternative animal feed,

boosting livestock health, growth, and fertility
— making it a cost-effective solution for
sustainable farming and future food security

source: Waheed et al. 2024



peas & fava beans[e]ilElgER Vgl o] (SR=1gle!

protein-rich feed option, enhancing livestock
nutrition while promoting crop diversity and
reducing reliance on resource-intensive soy

source: FAO 2021



turning waste
into high-
quality
feed?

alternative protein sources can replace
11-19% of feed protein sources and reduce
8% of GHG from feed production



sustainability =
livelihoods



shifts in food systems impact livelihoods

Share of national labor force
employed in agriculture (2019)

source: ILO / World Bank

No data 0% 2.5% 5% 10% 20% 40% 60% 80% 100%
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livestock sector supports 1.7b low-income people

) & l'



wider adoption
of alt proteins

opportunities _ |
ATTE A«

land access skills & education







source: Xin et al. 2021
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plant-based
protein:

a global
enterprise

Nodata Ot

global legume production

source: FAO
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Social

an alt protein
revolution must

. Equitable
strike a balance

Sustainable

Economic



flight attendant: chicken or pasta?

passenger: ginger ale
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thank you
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