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Animals are fundamentally inefficient protein producers
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Implications: lower agricultural inputs across the board (fertilizer, water, etc.) and more
judicious use of resources, plus less impact on environment (nutrient runoff, etc.)

Cycling calories through animals is equivalent to >90% food waste in production.
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The climate
implications are
profound

Even the lowest-carbon forms of
animal protein cause higher GHG
emissions than even the most
carbon-intensive plant proteins.

Figure at right is per 100g protein.

Plant-based meat offers 30-90%
reduction in GHG.

Source: Our World in Data; Plant-based Meat for a Growing World
factsheet, Growing Meat Sustainably factsheet

How does the carbon footprint of protein-rich foods compare? CHIH
Greenhouse gas emissions from protein-rich foods are shown per 100 grams of protein across a global sample of L0.dta
38,700 commercially viable farms in 119 countries.

The height of the curve represents the amount of production globally with that specific footprint.
The white dot marks the median greenhouse gas emissions for each food product.

Producing 100 grams of protein from beef
emits 25 kilograms of CO,eq, on average.
But this ranges from 9kg (10th percentile)

I'he dairy sector provides half of the world's beef. to 105 kgCO.eq (90th percentile) .

| This beef creates 60% lower emissions than dedicated beef herds.
L 1

25

Beef

Average emissions = 20 kgCO,eq
|

Lamb

10kgCO,eq
Farmed ‘
shrimp

Cheest I
Pork A‘

Chicken

 of pork, 81% of chicken, and 86%
systems are fairly similar wherev

ggs are produced intensively
they are in the world

Feed and excreta at the bottom of warm, unaerated
fish ponds can create more methane than cows.

Tofu M Only a fraction of the soy used to make tofu and soymilk is linked to deforestation,

~ More than 96% soy from South America ends up as animal feed or cooking oil

Beans . .
Symbiotic bacteria fix nitrogen in the roots of legumes, meaning
they need little or no nitrogen fertilizer, leading to low emissions.
Peas
— Many nut producers are carbon negative - even after accounting for other emissions and transport.
0.8 I'his is because today, tree nuts are expanding onto cropland, removing CO, from the air
Nuts
75% of protein production creates between 25% of production (between 11 and 250 kg CO,eq) generates 70% of emissions from protein.
3and 11 kg CO,eq per 100g protein In total, this is equivalent to 5 billion tonnes of CO,eq - this is more than the EU's total emissions
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Note: Data refers to the greenhouse gas emissions of food products acrc bal sample of 38,700 commercially viable farms in 119 countri
Emissions are me d across the full supply-chain, from land use cha 1gh to the retailer and includes on-farm, processing, transport, packaging and retail emissior
Data source: Joseph Poore and ThomasNemecek (2018). Reducing food’s environmental impacts through producers and consumers. Science

OurWorldinData.org - Research and data to make pro; s against the world's largest problems. nsed under CC-BY by the authors Joseph Poore & Hannah Ritchie.


https://www.gfi.org/images/uploads/2019/08/GFI-Plant-Based-Meat-Fact-Sheet_Environmental-Comparison.pdf?utm_source=blog&utm_medium=website&utm_campaign=pb-meat-sustainability.pdf
https://www.gfi.org/images/uploads/2018/10/CleanMeatEvironment.pdf

Yet despite decades of growing awareness, global meat
demand shows no sign of slowing
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Source: Our World in Data; FAO statistics



Alternative proteins present a tractable, viable solution

PLANT-BASED FERMENTATION = CULTIVATED

- Photo courtesy of Beyond Meat Photo courtesy of Ecovative Design: Atlast Food Co.



Key Product Launches at Retail
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Alternative proteins have hit an inflection point

Morningstar Farms | Plant-based burger

1977

Boca Foods | Sun Burger

Gardein | Frozen line

Morningstar Farms | Incogmeato
Before the Butcher | Uncut

Nestle | Awesome Burger & Grounds

Impossible Foods | Grounds

Hormel | Happy Little Plants

Smithfield | Pure Farmland

Tyson | Raised & Rooted

Perdue | Chicken Plus

Don Lee Farms | Burger

Hormel | Applegate Blend Burger

Lightlife | Plant-based meat line
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This is a global phenomenon

China is leading the meatless revolution
with its vegetarian ‘mock meat’

Meat-loving Brazil joins the search for Europe’s Vegan Meat Sales
plant-based alternatives Increased 451% in 4 Years

Fake meat boom gets real in Korea as major
players fight for a stake

One Woman's Quest To Help
Africa Leapfrog To Plant-

Based Foods Plant power: More urban Thais and

Indonesians consuming non-meat
sources of protein



How can we accelerate this trend?
What are the bottlenecks?



How can we accelerate this trend?
What are the bottlenecks?

Alternative proteins are handicapped
not by consumer demand but by R&D

resources and manufacturing capacity



Key market challenges that federal efforts can address

1) Supply chain constraints

Alternative proteins will require novel crop development, innovation in ingredient fractionation and
processing methods, and new predictive tools for adaptability and robustness to shifting
availability of — and demands for — various biomass fractions within food and agriculture and
within the broader bioeconomy.

2) Production capacity limitations

Production capacity is one of the most significant constraints facing the alternative protein
industry. Producers lack the right types and quantities of ingredients and other inputs, and
production equipment is highly specialized and requires uncommon operational expertise.

3) Information gaps

Because the alternative protein sector is still nascent, gaps in fundamental research areas and
poor market information lead to redundant efforts and high barriers to entry.

gfi.org | Page 10



Opportunities to improve upon sustainability and
scalability along the entire value chain
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Source: GFl analysis; value chain design inspired by Wild Type’s Food for Thought Medium post.
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Interdisciplinary research centers and manufacturing
innovation institutes are mission-critical

An interagency initiative to prioritize alternative
protein-relevant research across many technical
domains and to launch a manufacturing innovation
institute could dramatically accelerate this sector.

EDUCATION RESEARCH
Build alternative protein Investigate critical,
classes and majors to train foundational questions to
future scientists and advance the state of
engineers alternative protein science
INNOVATION COMMUNITY

Commercialize
technological
advancements to make
real-world impact

Breakdown interdisciplinary
siloes and act as a force
multiplier for the field
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Alternative protein development will benefit from increased
investment (both public and private)

Global R&D investment into renewable energy
in a single year (2011): about $250bn

Total combined R&D into meat alternatives,
summed across all time: about $1 bn

We need to create the alternative protein
industry’s golden era.

$2.9bn $0.2bn

$147.4bn

SOLAR WIND BIOMASS BIOFUELS HYDRO MARINE GEOTHERMAL

Source: Global Trends in Renewable Energy 2012 dfi.org



GFI’s role in supporting the innovation ecosystem

. . . . Our international affiliates work as a
GFl is a 501(c)(3)nonprofit working to create a sustainable, foree mulitpiler ety tie areariEe o

healthy, and just food system through three key areas of work: our departments to the rest of the world.

Science and Technology

Bridging gaps in scientific research, funding, and talent across the
alternative protein sector.

Corporate Engagement

Helping the food industry and investor communities put delicious,
affordable alternative proteins on every menu and in every food retailer.

Policy

Advancing government investment in sustainable proteins as well as fair
regulation and legislation.

United States Europe
Brazil Asia Pacific
India

GFl officially earned GuideStar's 2019 and 2020 Platinum Seal of Israel

Transparency—obtained by less than 1% of nonprofits—reflecting our

2019 PLATINUM commitment to maximum impact, efficiency, and inclusion. . .
100+ staff in 6 countries






