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CULTURED MEAT:

NO MORE SLAUGHTERING

Meat without animals is the new nofion of cellular biofechno/ogy using stem cells and

bioreactors as the basic platform to "brew’ healthy and nutritious clean meat

Cultured Meat Going Forward

To bring these cultured meat
prod uctks to the market successFu”y,
it will be essential fo oggressive|y
lower produc’rion costs in order fo
meet traditional food store fresh
meat prices. Theoreﬂco”y, cu|’rivo+ing
meat should have high startup costs,
but low opero’riono| costs. The main
factor governing costs is the nutrient-
rich medium (broth) in which the

ce||s grow.

The 2018 and beyond, FAQO statistics
c|eor|y show that protfein consumption
is growing around the world. Peop|e
have an appetite for protein, whether
it's animal-based or p|on+—bosed protein.
Thereis a ’rendency, however, that in
offluent societies p|on+-boseo| protein is
growing a little faster than animal-based
protein consumption. All signs are clear
that ‘protein migration”is here fo stay.
Meat is very comp|ex and cu|+uro||y
ingroined; hence, p|on’r—meo’r prod ucts
will never be the whole answer.

Cultured meat prod uction differentiates
itself from conventional farm-raised and
harvested meat in that it minimizes
environmental degrodo’rion and is able
to harness the ever-present risks of fecal
contamination, such as those caused
by E.coli and salmonella. Because
cultured meat is free from spoi|ing
bacteria, the meat will have a much
|onger shelf life. In fact, exposure fo
|igh’r and not bacteria is the |imi+ing

factor for cultured meat.

In the future, cultured meat should
be en’rire|y made in an enclosed clean
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sterile environment of a bioreactor
with no use of harsh chemicals
or grow’rh promoting hormones
or antibiotics, so there won't be
any concern about drug resistance
o|eve|opmen+ in humans. However,
the cultured meat +echno|ogy is il
porﬂo”y dependenf on the use of the
above at this point in fime. The risk
of trying fo grow one sing|e type of
cell genero”y means that methods
need fo be emp|oyeo| tfo prevent the
grow+|'1 of unwanted organisms. The
|orger the scale of growH’], the |orger
the risk of confamination, ergo, the
more stakes (read: money) involved
in a failed batch. This may incentivize
companies o keep on using chemicals
and antibiotics until suitable alternatives
can be found.

Health, Wellness &
Sus+cinabi|i’ry

The environmental cho”enges focing
the g|obo| ogricu|+uro| ino|us+ry are
increasing. As meat demand soars,
rainforest gets des’rroyed fo grow
animal feed, and fresh-water sources
are diverted from drougH—prone
regions. Alternative and smarter
ways to produce food and meat to
be included info the o|oi|y diet will

alleviate some of these pressures.

Human civilization was |orge|y enabled
by the domestication of livestock animals.
In the future, cellular |oi0+echno|ogy is
going to be the second domestication.
Not on|y to produce huge quantities
of cellular or clean meat, but also
every’rhing from growing leather,
si|k, perfumes, vaccines and organs.

In the future, the words "meat” and
“animal” will be decoup|eo|4 Meat
without animals is the new notion of
cellular |oio+echno|ogy using stem cells
and bioreactors as the basic p|01'Form
to "brew” |'1eo|+hy and nutritious clean
meat. Moking meat without the animals
is ropio||y emerging new concep’r. The
ultimate goo| is to remove the animal
from the meat produc’rion ‘It is time
that the world moves past needing to
kill animals and ruin the environment

for food.”
In Basic Terms

By re|ying less on an inefficient traditional
meat profein—dehvery system, peop|e
should instead utilize the nutritive value
of the world's five major commodity
crops - rice, corn, wheat, soy, and
potatoes - as well as embrace cellular
ogricuHu re which can be further
exp|oreo| for the produdion of meat
and animal-free o|oiry that could
fu ndomerﬁo”y reshope our food supp|y.

Put simp|y, the process of cu|+ivo+ing
clean meat involves Feeding the cells the
correct nutrients to produce muscle and
fat, as it would ordinori|y hoppen were
’rhey grow inside the animal’s body.

Cultured clean meat will be huge|y
beneficial in reducing the environmentol
impact that industrial Forming has, as
well as reducing the spreod of food-
borne i||nesses, especio”y in |igh+ of
salmonella contamination, and the
fos+—o|eve|oping antibiotic resistance.

The major hurdles to cross are both in
terms of the core science of growing



meat, and deve|oping a manufactu ring
process that will enable “clean meat
farms” to scale and at a cost that can
compete with animal-reared meat.
Also of importance is resonating with
consumers about its name, quo|i+y and
orgono|epﬁc pen(ormonce.

Meat Minus S|c|ugh+er

Meat minus s|ougn’rer equo|s meat
without animals. The “next-gen meat’
will be produced with no traditional
animal ogricuHure, no animal raising
or s|ougn+er. Clean meat is produced
using cell cultures and these "s|oug|f1+er—
free” cells are cultured to become
the constituent parts like mycocytes
(=muscle), cnrondrocyfes (=connective
tissue), and odipocyies (=fat). All
these components are assembled and
will u|ﬁmo+e|\/ provide the structurdl

integrity of the produd.

Cultured meat, also fermed clean meat,

is bio|ogico||\/ identical to conventiondl

s|ougn’rered meat. All of this progress
is possilo|e due to advancements in
chemical engineering, genetics, stem
cell |oio|ogy and regeneroiion. This
method is a better way of bringing
meat for human consumption with @
very transparent producﬁon process
signo|ing an inevitable shift towards
an eco|ogico||\/ sustainable food system.

Cultured meat is a significgnf and nuge
iecnno|ogic0| |eop for hu manity, as well
as an incredible business opportunity
to transition a |'1uge g|obo| |egocy
indusiry while so|ving some of the
most urgent susioinobihiy issues of
our time, with signii(iconi reduction of
greenhouse gases and feed-fo-meat
conversion inefficiencies. It is the new
way forward to feed the world.

Post-animal Cellular AgricuH‘ure
The finite amount of ggricu|’ru ral land

and the ovoi|o|oi|iiy of clean water
combined with resource dep|e+ion will
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force government po|icy makers to
rebalance diets towards more p|orn+—
based foods. In other words, iney
will accept the need to reduce the
consumption of foods with @ nigner
environmental impact like s|oug|f1+ered
animals for meat consumption and
using doiry cows for milk producfion,
while increasing |ower—impoc+ foods
like cultured cellular meat to enrich
the diet with |o|onJr proteins derived
from cereal grains, |egu mes, potatoes,
vegeiob|es, and fruits. Considering
cellular ogricuHure like the emerging
animal protein sources is vital to
create cultured meat, natural cultured
doir\/ foods, insects and other post-
animal biofecnno|ogy and bioeconomy
deve|opmen’rs to boost food secu rity

and oﬁ(ordobihi\/.
Riding the Revolution
(Porﬂy) rep|ocing or reducing

conveniiono”y—ki”ed animals for
meat supp|y with cultured meat




MPM

can signii(iconﬂy reduce land, water,
and crops needed to feed animals,
while benefiHing peop|e's health and
reducing outbreaks of diseases. For the
next generation, susioinobih’r\/ of food
security will be a major cho”enge.
Besides the fundamental economic and
iechno|ogico| cho”enges, the biggesi
hurdle is how to convince consumers
fo try the p|on+—bosed equivo|en+ and
the food “harvested” from cell cultures
instead of the “real or origino|" food.

When exponeniio| Jrechno|ogies stride
forward, consumers have the Jrendency
to become suspicious. The question
is, if consumers will embrace cellular
bioengineered foods like animal-free milk
supp|on+ing traditional cow’s milk. This
question is difficult to answer, but the
fact remains that the world popu|o+ion
is growing at unprecederﬁred pace and
innovation will be the essential i<e\/ to
provide every cifizen great fasting

heloy foods now and in the future.
Stem Cell Science

Cultured meat direcﬂ\/ originoied
from cell and gene iheropy, a science
that is increosing|y used in the field of
regenerative medicine. Cultured meat
is meat grown from animal cell in
culture and the first step is to make it
grow in a cell pro|iicero+ion bioreactor
where a nutrient solution or medium
allows the cells to quid<|\/ grow and
mu|’rip|y. The isolated animal cells
regenerate with externdl support like
oxygen and nutrient-rich broth that
enobles the cells to grow and mu|+ip|y.
This process is followed b\/ sc:oﬁ(o|ding,
which ociuo”y provides a support
structure for cellular adherence, and
de\/e|ops -if needed- into the various
component cells of the iniegro| meat
composition.

Stem cells are undifferentiated cells
that can become different types of
tissue as Jrhe\/ mature (and can form
heo|+|'1\/ new muscle to re|o|oce what
has been lost). The musde—icorming
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cells will join Jrogeiher in |ong chains
and become multicellular myoiubes.
Since these myoiubes are |iving
tissues, af some point Jriie\/ will start
sponioneous|\/ contracting.

5coffo|ding is an essential part of
the cultured meat process because
it provides he’rerogeneiiy structures
that influence variables like texture.
At this point, variables come into p|oy
so it mighi best to use |o|or1+ fat rich
in mono- and po|\/unsoiuro+ed FoHy
acids, instead of cultured animal fat,
with increased levels of Omego 3 and
6 or a different vitamin/mineral profi|e.

Compored to conventional animals,
there are fewer concerns regording
the environment, animal welfare, and
human health. Animal ogricuHu re is the
|orges+ sing|e source of greeni\ouse gas
emissions g|obo||\/r These emissions will
on|y grow further now that deve|oping
countries are ropid|\/ increasing meat
consu mp’rion for which billions of
additional s|oug|’1+er animals are needed
onnuo”y. Another point of concern is
the increasing Frequency of human
health concerns associated with meat
consumption and ifs supp|y indusiry.
Some risks need to be considered like
antibiotic resistance, disease and viral
ou’rbreoks, as well as microbial food
contamination, which can be monoged
b\/ reduction or elimination.

Ready to Roll

The current economics of cell-cultured
meat is a |ong way from competing
with the current intense-harvests of
animals. However, going i(orword, it
is expecied that cultured meat can
be cost-competitive with conventional
raised meat. All signs are clear that the
first bioreactors for commercio”y sold
clean meat will be reod\/ sometime in

20922 or s|ig|f1+|\/ thereafter.

Even tough clean meat is some
9
years away from |orge commercial

introduction, it is |ii<e|\/ that cultured

meat will eveniuo”y be c|’1eo|oer
than ronch—grown meat. Looking in
the future, it is not unthinkable that
traditional cattle ranchers will go out
of business because of competition
from meat grown via cell culture.
Traditional ranchers mighi arrive in a
disodvoniogeous position because of
the |ong outgrow cyde of beef and
e\/eryﬂ'iing else that is associated with

bringing traditional meat to the table.

The world's overreliance on Focior\/—
raised livestock to feed the bu rgeoning
demand for proJrein will be eco|ogico||\/
and environmenio”y difficult to sustain.
Add to that the misery of |f1ig|'1|y
iniensive|y industrial meat prod uction
often associated with the use of chemical
fertilizer, hormones, antibiotics, energy,
land and water required to keep the
outgrow C\/de of animals at pace for
an eor|y arrival at the s|ougiﬁrerhouse.

There is Logic in "Brewing"
Meat’

All of these variables remain mosHy
invisible for consumers when se|ec+ing
their beouﬁfu”\/ shrink—wropped meat
cuts ot the meat case in the supermorkei
or when served as a center-of-the-
p|oJre choice in a restaurant.

The younger generation of customers
- millennials born between 1982
and 2004 - increasingly take more
responsibihiy for the “invisible animals”
that end up ina s|oughier|’10use, where
it will be stunned, skinned, eviscerated
and processedr

The |orge |egocy food and meat
companies owe it fo their shareholders
and stakeholders fo have a contingency
|o|om in p|oce fo -at the very minimum-
profii from a p|on+—bosed protein
market with specio| focus on meat
substitutes, inc|uding hybrid meat
and |o|on+ connotations. There will be
no other choice as soon as intensive
livestock producﬁon will reach peok
levels of greenhouse gas emissions and



po||u1'ion, not fo mention the growing
health concerns of some degeneroﬁve
diseases oﬁ(ec’ring the aging popu|o+ion
which will |ike|y cripp|e the quo|i’r\/ of

health services and |iving standards.

There are also calls to reverse high
meat consumption in the offluent
world by -much like sugar and
tobacco- imp|emen+ing a red meat fax
to forcefu”y tackle the environmental

impact of beef and pork produc’rion.

In terms of protein quo|i+y, there is
no’rhing wrong with eating animal-
derived meat profein as a |'1ec1|’rh\/
o|ie+ory source. However, eating
fodory—roised animals is quite another
’rhing and a topic that is increosing|y
subject of controversial and heated
discussions. That is why cultured meat
is such a welcome and wonderful new
Jrec|'mo|og\/, which not on|y eliminates
the friction of the different mindsets,
but also allows diversification of the

g|0b0| pro’rein su pply

Cultured meat started out its journey
as "|oborofory—grown", but it will be
essential to coin a descripﬁve name
that resonates with consumers and is
indicative of its origin. There is no1‘|’1ing
unreal about cultured meat, which
some ino|us+ry insiders now refer to as
“clean meat”. "Clean meat” is ono|ogous
to “clean energy’ and will he|p the
food ino|us+ry avoid bo”ooning costs
of grain, water and Wos+e—o|isposo|
associated with livestock. The proo|uc+
is most cer+oin|y not “fake meat’, but
rather real meat made from real cells
from real animals.

The point in case is that cultured meat
allows monufodurmg of wholesome
high—quo|i+\/ protein creation without
the need to feed, raise and s|ough+er
the animals. All of these variobles are
a much better way forward for the
environment, the animals and hu manity.

Cultured meat -which is part of the

new cellular ogricuHure movement-

TECHNOLOGY

requires up to 90 percent fewer
greenhouse gas emissions, while
using much less water and habitable
land compored to the traditional or
conventional infensive animal Forming
systems. Traditional animal ogricuH‘u re
and infensive raising of animals for
s|ough’rer —especio”y beef- requires
huge amounts of fresh water of which

MPM

ovoi|obi|i’r\/ is increosing|y affected by
the human interaction and needs for
a growing demand for food secu ri+y,
like growing vege+ob|es and fruits
and securing sufficient high quo|i+\/

protein sources.

|_eoo|ing up fo 2020, there are cu rrenHy

some 20 universities and upstart
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companies condud‘ing cultured meat
research. There are several cultured
meat upstart companies that prefer
to stay in the stealth-mode and, for
the time being, do not seek pub|ici+y

to share its work and research.
From ldea to Rea|i’ry

The road to successful |orge—sco|e
industrial cultured meat is sfill quite
|ong. However, |ool<ing at the |orge
pressure on natural resources in the
coming decades, the world has no
other choice but to embrace this new
bio+echno|ogy, which can become an
in+egro| strategy as part of combining
it with p|cm’r meat formulated produc’rs.
The tandem or hybrid of an inJregroJred
animal-free cultured meat and |o|om+
protein derived diet is probob|y the

most IOgiC way FOI’WOI’CI.

For exomp|e, Memphis Meat, San
Leomdro, Silicon \/o||ey California
debuted in March 2017, the world's
first chicken strip from animal cells,
Fo”owing the animal-free meatball
introduction in 2016. In a nutshell:
using animal ce||s, and inFusing grow
cultures u|+imo+e|y transitions in a few
weeks to clean and nutritious food to
make the cells grow into muscle. This
whole process from start to finish fakes
about four to six weeks, depending on
the orgono|ep+ic parameters. Memphis
Meat has successfu”y created cultured
beef, chicken- and duck meat. Duck
meat mithr sound weird aft first, but
itis popu|or in C|’1ino, which consumes
more of it than the rest of the world

combined.

Memphis Meat has received financial
bocking from Corgi“ and household-
name individudls like Sir Richard Branson
and Bill Gates. Memphis Meat mission
is bringing cultured meat to the p|o+e
in a more sus+oinob|e, affordable and
delicious way. Meat is still universo“y
enjoyed in many of the world cultures
and traditions, Jrhough it is time to

switch from conventional s|oug|’1+ereo|
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meat that creates c|’10||enges for the
environment to a humane and clean
method of meat producﬁon.

Totu rbo—chorge chonge and o|isrup+ion
of the status quo, copi’ro| venture
companies which include Horizons
Ventures, DFJ, Temasek Singapore,
\/iking Global Investors, Khosla Ventures,
PHW Germcmy, SJrroy Dog Copi+c1|,
New Crop Copi+o|, and Kleiner Perkins
provide assistance and strategic advice
fo entrepreneurs working on these
breok’rhrough Jrechno|ogies‘ Also |egocy
companies, such as Tyson Foods and
Corgi”, have started to take part-
ownership in “disrupﬁng componies"

like Beyono| Meat and Memphis Meat.

More to the point, most new +echno|ogy
introductions are taken with skepﬁcism
and often driven by a“cant do” aftitude.
It is precise|y the entrepreneu rial
spirits of many of the copi’ro| venture
companies that are unique|y able
to select the true innovators and

provio|e the financial means to make

their dream come true. With this is
mind; it seems fo be easier fo fund a
disrup’rive p|on+ protein startup than
to find copi+c1| support for an animal
protein startup company.

Copi+o| Venture:
The Drivers of Chonge

Company Coun+ry
* Mosa Meat Netherlands
* Super Meat [srael
* Aleph Farms [srael
* Memphis Meat USA
* Modern Meadow USA
* Finless Foods USA
* Just USA
* Integriculture Japan

Pushback

Like with any other disrupﬁng innovation,
there is usuo”y a pushbock from the
|egocy meat indus1‘ry for fear that

their "monopo|y" business model migh’r




be threatened. Instead of embrocing
new science and |ool<ing how to
incorporate new |eorning's, there are
reports of orchestrated attempts to
sobobge or greoﬂy slow down the

speeo| O]C progress.

Itis not a bad Hﬂng fo fake a step back
to view these chonges in |igh’r of the
greater gooo|, a chonging ethical and
moral |ono|sc:o|oe, ocknow|eo|gemen+
of know|edge gaps, imp|icoﬁons ona
|orger time scale, unforeseen effects
on ecosystems, and much more.

U|+imo+e|\/, imp|emen+oﬁon of new
Jrec|fmo|ogy will win due fo the numerous
inherent socioeconomic, health and
food security issues the g|obo| market
will everﬁuo“y need. History has
o|woys shown that progress can
be Jremporori|y slowed down, but
u|+imo+e|y it will succeed. Hence, the
big—nome traditional meat processors
will u|+imo+e|\/ embrace the emerging
cultured meat Jrechno|og\/, whether
as acquirers, licensees, customers or
investors.

More than One Opﬁon

An alternative option is fo use bovine
serum from unborn calves’ blood.
This method might not bode well
will animal righ’rs activists. Then there
are also the so-called “immortal” cells,
which are geneﬁco”y modified to grow
on a continuous basis. Ropid DNA
sequencing allows rodico”y faster
and cheqper to program yeast cells to
manufacture protein. Going forward,
additional cell-harvest methods will
become available which will |il<e|\/
drosﬁco”y cut manufactu ring costs.

Cells from a cerfain starter culture are
erpico”y brougH fogeﬂqer on a scaffold
to grow in conjunction with serum in an
environment (=bioreactor also known
as a fermentation tank) that promoftes
grow’rh In |iving bodies, blood vessels
assure transport of nutrients to and
remove waste from tissues. Because of

the lack of vessels in cultured meat, the
tissues can on|y reach a |eng+h of about
0.5 mm thickness. This feature exp|oins
w|'1\/ all initial groundbreoking research
focuses on ground meat appearance,
such as that used in hambu rger patties
and meatballs, rather than a whole-
muscle steak.

New Learning's

There are currenﬂ\/ a few different
methods researched fo optimize the most
efficient method to regenerate meat.
Tec:|fmo|og\/ allows a transformation of
adult livestock cells into @ p|uripo’ren+
state and this advanced know|eo|ge of
stem cell +echno|ogy allows scientists
and engineers to o|eve|op a self-
renewing skeletal muscle progenitor
for cultured or clean meat and other
livestock produds. Stem cells from
|orger animals have +rodi+ion0||y been
difficult to generate. Skeletal muscle can
be eﬁ(icienﬂy generoﬁed from induced
p|uripofen+ stem cells (piPSC in vitro).
This emerging Jrec:|f1r1o|og\/ provides
a versatile |o|oJrForm for opp|ico’rions
ranging from regeneroﬁve medicine,
skin croﬂing to the cultivation of meat.

There is also cultured lean beef made
from using cells extracted from a live
cow (biopsy) and grown info tissues
and small actomyosin muscle. A small
biopsy samp|e is taken from the animadl,
seg rego+ed it into cells that pro|hcero+e
in culture and, subsequenﬂy, grown
info true lean tissue.

The method can be described as
separating muscle tissue cells and faf,
after which the individual cells start
to self-renew and mu|+ip|\/. Once this
process is underwoy, the growing
cells merge info a myoJrube of about
O.3mm. These small cell muscles have
the Jrendency to contract and grow
info small pieces of lean meat strands
of about 3mm |eng+|f14 When all these
grown strands are |oyereo| Jrogejrher,
lean meat is recreated rigH back to

the starting cell. Adua”y, 1 starting
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cell can transform into more than 1
trillion muscle strands.

3D

3D Jrec:hno|ogy has now entered the
cultured or clean meat vocobu|ory
and specifico”y it allows growing
all the cells that make up traditional
meat simu|+0neous|\/ -the muscle
fibers, the fat, the blood vessels and
connective tissue (co”ogen). Blood
vessels have an important role fo p|oy
in rep|icoﬁng the structure of the grown
meat, which impacts its texture. Using
the four different cell types found
in traditional cuts of meat creates a
ho|is+ico||y grown three dimensional
meat produc’r that is much closer to
the meat that peop|e recognize and
crave. Tyson Ventures has feamed up
with Israeli bio+echno|ogy company
Future Meat Technology to speed up

the clean meat movement.
The Ana|ogy of a Car

The pro|i1(e ration (g rowth and
mu|ﬁp|icoﬁon) of animal cells in vitro
brings a coup|e of |orge c|'10||enges
regording what type of external
support and triggers ’rhey require.
The simp|es+ requirement is that the
basic p|’1ysioc|’1emico| properﬁes are
similar o that of the animals’ bod\/ eg,
oxygen, femperature, pH, moisture and
pressure. Adequo+e supp|\/ of animal-
free nutrients like amino acids, sugars,
vitamins, frace elements and such is still
Foir|y s+roig|'1erorword. Think of this as
putting goso|ine in a car. However, the
successful growﬂq of animal cells in vitro
also requires one to determine how far
the gas peo|o| is pushed, opp|y breaks
when needed, and steer the vehicle in
the righf direction. In this case, variables
are in p|oy like the use of groerH
medium, growfh factors, c:y+ol<ines
and more, which are currenHy either
derived from animal by—produds (b|ooo|
p|osmo, interstitial fluids and more)
or geneﬁco”y—modiﬁed sing|e—ce||ed
organisms (yeast, Fungi and bacteria).
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Last but not least, varying factors
like mechanical strain, oxygen |eve|s,
concentration of metabolic by—prod ucts
(e.g. urea, lactic ocid) can also have
significorﬁ' effects on the cells. If the
factors mentioned above are not
balanced or opp|ieo| correcHy, the
car migh’r not move at all, run at the
rithr speeo| or, worst of all, not drive

in the rig|’1+ direction.

This ono|ogy tries to exp|oin comp|ex
cellular processes where the pro|h(ero+ion
of a muscle cell does not matter if it does
not stay a muscle cell. This is because,
orguob|y, cells have the po+en+io| fo
transform into another cell type. For
exomp|e, cells moking up muscle fissue
can, under cerfain circumstances, turn
info fibrous connective tissue or even
calcified bone tissue. This process is
called differentiation in which it is
paramount to be able to control the
mechanisms.

Clean & Natural

Cultured meat -in vitro- is composed
of a tissue or collection of tissues, not
an organism. This fact will probob|y
allow ovoiding the dreaded GMO
discussions. The in-vitro grown cells
are corefu”y controlled in an enclosed
environment. In a very specio| way,
the +echno|ogy can be compored
to |'1yo|roponic vege+ob|e growing
methods.

In princip|e, all types of meat can be
cultured: beef, por|<, +urkey, chicken
and fish. As a matter of fact, once the
cultured meat science and engineering
+echno|ogy is reody for |orge up-
sco|ing, there will come a fime when
cost efficiencies are economico”y
competitive o||owir1g moss—producﬁon
of a nui‘riﬁono”\/—superior lean and
tasty protein source. Lorge—sco|e tissue
engineering fec|’1r10|ogy will allow also
manufactu ring o|e|icocy foods like “clean
foie gras’ produc’rs. Much of meat's
flavor comes from the breakdown of
c:o||c|gen, therefore, it will be necessary
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to cultivate different types of cells to
+ru|y simulate the desired meat flavor

profi|es.

This process is |'1eo|+hier, scn(er, and
more sustainable than conventional
animal ogricuH‘u re, not fo mention the
environmental benefits like signh(icon’r
lower water consumption, lower
surface Foo+prin+, and possib|y no
antibiotics and hormone usage during
the outgrow cyc|e. Since cultured
meat is |orge|y bacteria-free, there
is less need to store it at the same
low temperatures as traditional
s|ough’rereo| meat.

The future is opprooching faster than
many peop|e like to think. Cellular
ogricuHu re produd‘s like cultured meat,
o|oiry and eggs have signhciconﬂy less
environmental and eco|ogico| stress
factors, not to mention that the foods
can be enhanced by stripping unwanted
compounds, such as saturated fat or
lactose and create lactose-free milk
or cholesterol-free eggs.

Cultured meat - invitr

Name Cq“ing Anyone?

Come fo think of it, the terms “cultured”
or "c|eon—grown” meat can put peop|e
off the re\/o|u+ionory animal protein
produd. A new +ermino|ogy of this
new concept of tissue engineering is
necessary for consumers to c|eor|y
understand that -for exomp|e— a
descrip’rion like "clean meat” is a more
accurate way of communicating real
meat grown without animal s|ough1‘er
while high|ig|’1’ring its environmental
su s’roinobi|i+y and the decrease in food-
borne po’rhogens and drug residues.
“Clean meat” is better for peop|e and

the p|o net.

After every+hing is said and done,
cultured meat needs to stay away
from the negative perception of
synJrhe’ric manufactured foods. The
mind of the consumer will not probob|y
grasp words like "|ob—grown“, “cultured
meat’ or ‘clean meat’. After all, the
opposite of clean meat is “not-clean”.

[+ reo||y doesnt matter whether this



Impact Score Overview:

+ About 25% of Earth's ice-free surface is taken for livestock Farming. This

surfuce area is qbouf 70% O'F d” |cmc| usecl 'FOI’ agricuH‘ure.

* /\pproximai‘e|y 45% of the earth’s total land is covered by classical

animal qgricu“‘u re.

+ Some 55% of water consumed in the US is for animal agricuH‘ure.

+ About 30% of the fresh water fooi'prin+ is used for the produci‘ion of

animal-derived produd‘s, inc|uc|ing meat, c|airy, and eggs.

+ Greenhouse gas emissions generqi‘ed by livestock fqrming (18%) is higher

than global transportation (12%).

+ The huge amounts of antibiotics given to livestock cause major imp|icc|+ions

to human antibiotic resistance.

+ Most of bacterial contamination induced foodborne illnesses, such as E.coli

and sa|mone||c, arise from livestock fqrming, inc|uc|ing waste dispersion

to grow p|on+s.

+ The huge increase in g|oba| demand for animal-based food -66bn land
animals slclughi'ered in 2017 and growing to 100bn+ in 2050- will put

major strain on animal weH:are, inc|uc|ing c|f1c|||enges at Faci'ory Farms,

intense confinement and imperfed‘ s|aug|f1+er conditions

|ogic is righ’r or wrong, as consumers
usuo||y attach symbohc meanings
to certain words, even Jrhough ’rhey
do not understand these words. For
exomp|e, meat grown from stem cells,
rather than traditional meat, can be
considered less natural and perhops
more risky.

It is c|eor|y a huge prob|em that
”|oboro+ory—grown” meat s stil s’rrugg|ing
with ifs own descripﬂve name. As it
stands now, cultured meat is known
|oy many names: cellular meat, clean
meat, syn+|’19+ic meat, fake meat and
“in-vitro meat”. These are just different
names for bosico”y trying fo say: “Cell
cultures instead of animals”.

Societal-wide acceptance of “clean
meat” may fake @ generoﬁono| chonge
-young peop|e will be more open-
+hough clean meat will u|+imo+e|y be
cheoper than convenfiono“y farmed
meat, which suffers from no+orious|y

Reference:

low resource eﬁficiency like Feed, |ono|,
and water costs.

AHhough the scientists frequenﬂy
use the name ‘cultured meat’, the
descrip+ion “clean meat” is +reno|ing
and migh’r be a better strategy to
attract the inferest of the consumer.
But then again, there is still the
very influential po|i+ico| |obby of the
traditional meat indus’rry and, no
doubt, heovy pushbock will hoppen.
If "clean meat” is going to be the
morkeﬁng name going forword, in
the mind of the consumer, all other
traditional or conventional meat will
be considered “unclean”.

One of the regu|o+ory issues that still
need to be solved are the standards
and definitions. For the US, this means
that the FDA and not the USDA will
|ike|y be given the oquhorier fo decide
on issues like |obe|ing, since no life
animals are involved.

MPM

The Verdict

Symbohc meanings and interpretfations
often override issues like environment-
Frienc”y as well as better treatment
and less suﬁering of animals. Other
exomp|es are the ferms ‘sugar’ and ‘fruit
sugar’. In the symbo|ic interpretation
by the consumer, sugar is bad and
fruit sugar is heo|+|'1y, o|’rhough both
are chemico”y identical. In psycho|ogy,
these behavioral characteristics are
described as the halo effect. The verdict
is still out on how cultured meat needs
to be marketed to be successful.

Initially, only a subset of offluent
consumers will be Wi||ing to pay
premium prices for cultured or clean
meat, marketed as environmerﬁo”y
sound and sus+oinob|y produced, as
well as crueHy—Free.

Perhops an ogreeob|e descripﬁon could
be “natural meat ono|og". Over time,
the consumers have gotten used to these
innovative foods and cultured meat
eases info the supp|y chain without
any further identification necessary.
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