“The meat that we consume is
responsible for more emissions
than all our transportation
sources combined.”



Magic Meat

Josh Tetrick is CEO of Eat Just, a US food startup.
Josh tells Nomura Greentech how he is pioneering
cultivated or lab-grown meat to drastically cut emissions
from animal protein.

Q | What first sparked your interest in sustainable food and why did you
start Eat Just?

The trigger for me was when a good friend, Josh Balk, got me thinking about the pain,
emissions and damage inherent in our food system, where our meat comes from and
the processes involved before it lands on our plate.

And then about 10 years ago | decided to take all those questions and form a company
to create meat and eggs without the issues that exist today.

We shouldn’t have to eat lunch in a way that’s causing harm to another living being or to
a rainforest that we can’t see. When we sit down to dinner, we shouldn’t have to think
about how we are contributing to biodiversity loss.

| came to the conclusion that we could do things differently.

Q | How concerned are you about climate change and its impacts on food
security?

I’'m concerned about climate change for several reasons. The meat production system
of today means that about a third of our planet is dedicated to sowing corn just to feed
the animals we eat.

As a consequence, we take bulldozers to large areas of rainforest just to have enough
room to plant soy and corn fields. Instead of taking in carbon emissions those trees are
chopped down with the loss of many extraordinary animals.

The meat that we consume is responsible for more emissions than all our transportation
sources combined.

By building a food system that’s centered on animal protein, we leave ourselves
vulnerable to drought, feed fluctuations and volatile weather events.

Q | You’ve pioneered plant-based eggs. Can you take us through the process?

About 2 trillion eggs were laid last year in a market worth $238 billion. An egg has 22
different functionalities - it gels, binds, browns and aerates.

Our goal was to find a plant that could do many of the same things. We developed a
process for screening these functionalities and discovered that mung beans had the
right storage protein. We mill the mung bean into flour and spin it at high speed through
a process called centrifugation.

Gravity separates the fat, protein and starch. We take that liquid protein and dry it.
That’s the key ingredient to make Just Egg.

Q | Did you have seed money or were you bootstrapped to begin with?

| had about $3000 in my bank account. My friend gave me a couch to sleep on for about
six months. That was our first headquarters to figure it all out. We then raised seed money




from a VC firm named Khosla Ventures,
which allowed us to move to a garage
which became our second headquarters.
It was our first place in San Francisco and
was about 3500 square feet.

That allowed us to really start building
the company and hire a team across

14 different scientific disciplines including
molecular biologists, engineers, analytical
chemists and chefs. We all work from a
larger facility in East Bay now.

Q | Why are you backing cultivated
meat as a solution to reduce
livestock emissions instead of
plant-based meat?

We strongly considered plant-based meat
given our expertise in protein functionality.
The reason we didn’t comes down to
what underlies people’s protein choices.
Taste, texture and price are motivators
but there’s another factor that’s harder

to pinpoint. It’s cultural identity - how do

| feel when | eat this food? One of the
biggest barriers for many people is that
it’s not real meat.

The problem is that more people are
eating conventional meat than this time
last year, which doesn’t bode well for the
planet. So we are making a big bet on
creating real meat in a way that’s much
less harmful to the environment.

There are over 50 billion chickens on the
planet today yet they don’t resemble their
ancestors from 200 years ago. They’re
genetically bred to optimize the production
of breast meat, they’re not a vehicle for
nesting in a tree. We have hijacked the
evolution of the chicken to feed ourselves
in a way that looks pretty unnatural.

Before the advent of industrial animal
agriculture it made sense to slaughter an
animal for food. But the same argument
is hard to justify on a large scale that
requires tens of billions of animals to feed
a population that’s set to reach 10 billion
in 2050.

Q | Lab-grown meat used to be in
the realms of science fiction
just a few years ago. How do
you produce it and where are
you taking it?

Cultivating meat is an intersection of

three different industries. The first is

biopharmaceutical manufacturing. For
decades big pharma companies have
been using bioreactors like ours, to grow
cells to produce antibodies for vaccines.

The second industrial process is

health fermentation that instigates a
microbiological reaction similar to beer-
making. And the third industry is food
production. We take principles from all
three to grow our meat.

The Intergovernmental Panel on
Climate Change has described it as a
‘transformative mitigation technology’.

We’re still the only company in the world
to have sold cultivated meat. Our first sale
was in December 2020 at a restaurant
called 1880 and then we hosted pop-

ups at famous hawker stalls like Mr. Lu’s,
a street vendor who has been making
chicken curry and rice for about 60 years.
We are on the foodpanda home delivery
app and we’ve been on the menu at high
end restaurants selling very small volumes.

We are focusing on eggs and the major
types of animal protein: chicken, pork,
beef, lamb and eventually fish. Before the
end of 2023 we hope to launch beef.

We’re investing tens of millions of dollars
on infrastructure and working with
regulators in the US to get approval here.

The US Food and Drug Administration
has asked about how we ensure

sterility through the process including
microbiological content of the end
product. It has little to no traces of e coli,
salmonella and faecal contamination in
contrast to conventional animal protein.

Q | How did Singapore get
approval first? Is it because
they import most of their food?

Singapore is ahead of other countries when
it comes to food sustainability and food
security. The government has an initiative
called ‘30 by 30’ which aims to produce
30% of food domestically by 2030.

State-fund Temasek is one of our early
investors. As we were thinking about
where to launch, it became obvious that
more animal protein is consumed in Asia
than anywhere else in the world.

Singapore consumes roughly 300 million
pounds of chicken annually and well over
90% is imported, much of it from Malaysia.
Malaysia recently instituted a ban on the
export of certain types of chicken (it’s since
been lifted). Those kinds of food shocks,
and protectionism make it more imperative
to build a resilient food system that’s not
reliant on the whims of weather events or
other countries.

Q | Has the Russia-Ukraine war
accelerated concerns around
food security given the issues
around trapped grain?

The war in Ukraine added another layer of
destabilization, creating price shocks from
rising grain prices.

From a country level perspective, whether
it's Singapore or the US, food security is
the single biggest driver of food system
change. It trumps climate, disease,
consumer preference and animal welfare.

It’s that basic desire not to depend on
someone else to feed ourselves especially
when it concerns the core ingredients on
our plate.

That’s now being reflected in China’s five
year agricultural plan, which incorporated

cultivated meat. The Biden administration
also announced the inclusion of cultivated
meat as part of a new initiative that
includes a range of new investments and
resources intended for the U.S. to tap

the full potential of biotechnology and
biomanufacturing innovation.

Q | Did Covid accelerate food
security concerns?

It caused supply chain disruptions, the
closing of borders and general concern. It
destabilized the system and impacted the
flow and price of food.

For many countries around the world

it helped to reveal what was lingering
beneath the surface and triggered what
is now being discussed with the highest
level of urgency.

When you combine a world with more
droughts, supply chain disruptions from war
and pandemic, it concentrates the minds of
policymakers to think more seriously about
building a resilient food system.

Q | What are the limitations of
cultivated meat because it
sounds like a real panacea?

The first limitation is demand. Young
people tend to embrace the idea and not
mind if meat is coming out of a stainless
steel vessel while older folks are generally
more hesitant.

Another limitation arises from the capital
intensive nature of the processes. There
are some similarities to the cost of
decarbonizing the planet and shifting to
renewables.

That’s a massive societal project and this
is no different. We’ve already invested
tens of millions of dollars. The industry will
need to invest tens of billions of dollars

to design, build and install bioreactor
vessels across the world.

The third barrier is regulation, especially
in countries that are influenced more by
politics than science. If regulators focus
too much on what farmers think, they are
not concentrating on whether cultivated
meat is safe for human consumption.

Q | Will costs come down as you
scale up?

Our goal by 2030 is to make tens of
millions of pounds of meat at a cost below
slaughtered chicken, beef and pork and in
a way that’s acceptable to regulators.

To reach that target we need to invest

in giant vessels. We signed an exclusive
partnership agreement with a bioprocess
equipment company called ABEC and
we’re in the process of ordering materials
for 250,000 liter vessels. Our plan is to
build a 200,000 square foot facility to
house 10 x 250,000 liter vessels.

The feed cost also needs to come
down. The cells, just like animals, need
to consume nutrients including amino



acids, fats, sugars and salts. We need to move
from dollars per liter to cents per liter. We can get
there by purchasing more and developing a more
efficient feed formula.

Q | What kinds of emissions savings are
available for cultivated meat?

Our emissions estimates are based on

extrapolating our processes at a much larger scale.

We have calculated 70% + savings relative to

conventional methods of producing animal protein.

The primary savings come from freeing up many
hectares of land required to feed animals. It cuts
out significant inputs, energy and carbon.

Q | Gazing into your crystal ball, how do
you see the food system in 2050 when
the world’s population will be around
10 billion?

In 30 years’ time | believe we’ll be approaching

a world where the vast majority of meat is from

cultivated sources. We'll look back on the era when

99.99% of meat came from slaughtering animals

as old technology in the same way as we look back

now at how people used to listen to music on tapes.

Incumbent meat companies will have transitioned
to cultivated methods. Just as GM, Ford and
other car companies are transitioning to electric,
they won’t do it because they care deeply about
the climate but because they want to win in the
market.

Q | Who’s your sustainable hero and why?

My sustainable hero is Josh Balk who has led the
charge to pass laws and move the United States
towards a system of cage-free production of eggs
and crate-free pork production. He helped push the
passage of a California initiative called Proposition
12 to give animals more living space. He’s worked
with some of the biggest grocery stores on the
planet to move their supply of eggs and pork to
more sustainable approaches of production. He
paved the way for companies like Eat Just.

His work is having a radical impact on the lives of
billions of animals and he does it with selflessness
and humility. He’s not getting Silicon Valley funding.
It’s just the everyday work of being an advocate for
animals, often behind the scenes but one that is
having an enormous impact.
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