PLANT & MEAT: PROTEIN IN HARMONY

No Self Reliance

ncreasing meat consumption has
manifested itself in China, |osing
its near se|f—suﬁficiency in soybeo ns.
Chinese soybecms imports have sfeodi|y
increased and now represent about
85 percent of consumption. 5imi|or|y,
corn imports are now also at the
beginning of the soy-trajectory as
compored to the past when China

was self-sufficient.

Chinese adult consumers took in
about 1860 calories per doy in 1971,
rising to 2800 calories by 2011. In
2016, this number rose to about
3100 calories doi|y4 For the same
years, in 1971, the average Chinese
consumer's animal protein infake was
on|y 125 calories doi|y, increasing to
almost 700 calories doi|y in 2011,
which is expeded to rise to 760
calories in 2018.

The Chinese consumption of p|on+
foods has risen by opproximo’re|y
30 percent since 1955, while meat
and doiry consu mp’rion has increased
by about 45 percent over the same
period. It is clear that Chinese food
consumption is being transformed
ropid|y into a Jrypico| American diet.
Most |il<e|y, the conclusion is that
the Chinese demand for meat and
doiry will remain very strong in the
years ahead.

Physica”y Growing

A country in ropid transition, such
as Ching, is usuo||y confronted with
opposite medical observations. |mproved
nutrition has made Chinese peop|e
morked|y taller on average since
2000, with women hoving grown
more than men. The average heithr
of Fu||y-grown Chinese men increased
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4mm to reach 167.1 cm while women
grew |oy an average of 7mm to

1558 cm.

These are significorﬁr growﬂ’] numbers
and mosHy the result of increased
intake of animal protein, such as
meat and doiry4 However, with more
prosperity also come signs that China
is sl’]horing to +ypico| Western chronic
diseases. Smoking, excessive alcohol
use, insufficient physico| exercise, as
well as high sodium and increased
fat consu mpftion are the main causes.
About 30 percent of Chinese adults
are overweight and more than one
in fen are obese, a number that is
quicldy reoching Western standards.
In p|oin numbers, China has the
|drges+ number of obese peop|e in
the world: 46.2 million men and 49.4
million women (2018).

As Chinese citizens generoJre more
disposob|e income o||owing to |ouy
more meat and processed foods,
there still |ingers a lack of nutritional
education. Subsequenﬂy, re|oﬁve|y few
Chinese know about the importance
of a balanced diet and the importance
of regu|or physico| activity.

Sustainable Livestock chrming

There is no question that the sustainable
producﬁon and consu mption of animal-
origin foods is the biggeer environmental
cho”enge. The Western world, spoi|ed
with high levels of meat ovoi|obi|i+y
at re|o+ive|y low prices, cannot point
Fingers at deve|oping countries since
H’ley also increase consumption of
these premium high-impod animal
proJrein—bosed foods and meat prod ucts.
After all, many deve|oping countries
have o|woys been deprived of eafing
qu0|i’ry meat and enjoying doiry
foods. With the economic standard
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in deve|oping countries improving, it
is very |il<e|y that the consumption of
animal origin foods will rise exponenﬁo”y
’rhrough to at least 2050. In fact, it is
projeched that the world's meat and
doiry consumption will increase by
at least 50 percent as compared fo

the 2018 numbers.

Needless to say that the shctrp increase
in demand for doiry and meat
produds has raised environmental
and eco|ogico| concerns. The UN
estimates that livestock prod uction is

-




responsib|e for about 15 percent of
g|obo| greenhouse emissions. |t is clear
that meat is a re|o+ive|y ineffective
source of proftein, and it would be
smarter to convert crops direcﬂ\/ into
fooo|, instead of Feeding and raising
animals first. However, animals should
be part of a sustainable and eco|ogico||y
balanced ogricu|+uro| infrastructure,
since its prodchrs contribute to @
nufriﬁono”y sound and good—Jroering
helo\/ diet.

Although food production accounts
9 p
for about 8 percent of greenhouse
P 9
gas emissions, in genero| terms,
animal-based foods are responsib|e
for more greenhouse gas emissions
9 9

than p|on+—boseo| foods. For exomp|e,

while beef accounts for on|y 4 percent
of the weighf of available food, it
contributes 36 percent of the associated
greenhouse gasses. Cattle -which
has @ |ong outgrow C\/c|e— does not
eﬁcicienﬂy convert p|on+—boseo| feed
info muscle meat and milk. Growing
feed often involves the use of fertilizers
and other substances Jr|'1roug|'1 energy-

intensive processing methods.

Cows, in por+icu|or, are not very
efficient ot converting feed to muscle
profein for human consumption. On|y
one of every 25 calories a cow inges+s
becomes edible beef: o very inefficient
Feed—+o—\/ie|o| ratio. Compored fo other
farmed and harvested animals like

hogs, pouHr\/ and fish, beef produces

five times more heof—ﬂopping gasses
per calorie, takes 11 tfimes more water
for irrigation, and uses 28 times the
land. Also, cows burp major amounts
of methane, a greenhouse gas that is
signh(iconﬂy more potent than carbon
dioxide (Journal Proceedings of the
National Acodemy of Sciences, Ju|\/
21, 2014). Methane is the greenhouse
gas most often associated with the
o|e|o|e+ion of the ozone |oyer.

Pork, pouHr\/, o|c1ir\/ and eggs all have
comp0r0b|e environmental Foo+prin+s.
US government data caleulate air
and water emissions and how much
water and land are used in the
lifetime produdion of the harvested
animals: beef, pork, pouHry, o|c1iry,
and eggs. This calculation gives a
rather accurate environmental cost
profi|e of different meats and other

types of animal proteins.
W ater Diversions

E rratic weather patterns can quicHy
wreak havoc on harvest yie|o|s. [+
does not take much to create an
imbalance when projec’red crop
\/ie|ds of wheo’r, corn, soy, rice and
potatoes do not meet the needs of
the world popu|o+ion. The pressure
on resources is injrensifying, not on|y
due to soaring popu|o+ions but also
because of desertification, drouthrs,
floods, land grobbing, and lack of
GM progress.

Pro|ongeo| spe”s of drought like those
hoppening in California 2010-2015
-or Cope Town, South Africa in the
beginning of 2018- ultimately require
mondcﬁory regu|c1ﬁon fo reduce water
use. By den\/ing irrigation water, farmers
are forced to leave ogricu|+uro| land
unp|on’reo|. Farmers who don't have
access to surface water may decide
to increase the amount of water
pumped from limited groundwoﬁer
supp|ies, Jrhough this option can on|y
go so far until dead zones start to
occur. Limited fresh water supp|\/
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is a woke—up call and may require
drastic action in order to curb water
use for |ondscoping, lush lawns, go|i(
courses, shower, car wash, indusrry,
and food producﬁon. The pressure on
food secu rity is further compou nded by
the ovoi|obi|i+y of suitable ogricuH‘u ral
icorm|ond, biofue|s, climate chonge,
clean energy, and manpower.

Precision Fa rming

It is estimated that the world’s supp|y
of vegetables and fruits falls 22
percent short of g|obo| nutritional
needs, and the shorffall is expec+ed to
worsen. Massive indoor i(orrns, such
as hydroponico”y, or oquoponico”y—
grown crops, to cultivate greens and
some types of fruit mig|’1+ be the
answer to the g|obcr| nutrition gap
as an alternative novel method to
conventional forming. Indoor vertical
Forrning, as deve|oped by P|en+y's
botanists, presents a compe”ing solution
to a series of connected prob|ems
like the scarcity of arable land, clean
water sriori'oges, and a forming
popu|o+ion that is aging, as fewer
young peop|e are attracted to this
indus’rry. In addition, indoor Forming
systems can be set up close to the
|orge mega-cities, so there is no need

Y
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for u|+ro—|ong transportation routes
fo get produce to the supermorkeJr
shelves. Srior’rening the |eng+|'1 of the
supp|y chain is a real odvon’roge in
freshness, faste and economics.

The Dutch have pioneered much of
the indoor growing or greenriouse
Jrecnno|ogies and have created systems
for lettuce and other |eon(y greens, as
well as fruits that yie|d as much as 10
outdoor harvests and cut the need
for chemicals by some 95 percent.

"Precision Forming” is the answer to
sustainable ogricuHure using Fu“y
automated and unique|y engineered
drones, tractors and equipment to
provide detailed reodings on water
content, soil condition, nutrient needs
and growi‘h progress of the individual
p|on+i As an exornp|e: the use of
chemical pesi‘icides has almost been
eliminated and the dependence on
fresh water for crops reduced by a
staggering 90 percent, compored to
conventional outdoor i(orming. Climate-
controlled farms monoged by a new
generation of computer savvy and
visionary farmer entrepreneurs have
prope||ed the Netherlands as a world

ou’rhorii‘y on science driven p|on+

po+no|ogy, which is able to deliver

massive amounts of nutritious, fasty and

fresHy—norves’red fruits and vege+ob|es.
Food Depression

The d\/nomic chonge of basic food
prices cannot on|y stress economies
all over the world but may also
exacerbate hu nger and spork po|i’rico|
unrest in poorer countries. Food costs
must be faken into perspective: The
cost of growing food accounts for
on|y 15 percent of the final consumer
price. The balance goes fo processing,
pockoging, morkeﬁng, transportation,

and profii‘.

How much |onger can po|i+ico| inaction
confinue, if even nigHy affluent countries
like the US, Germony and the UK
have millions of peop|e |iving off food
s’romps and receiving emergency food
supp|ies from food banks? Another
2 billion+ peop|e will popu|o+e Earth
by 2050. Every sing|e doy, 210.000
more mouths need fo be fed. The
c|’io||enges ahead to manage food
security are immense and very comp|e><.

Food and Land Waste

Food waste is an environmental,
economic and ethical prob|em of huge
proportion. It is difficult to comprehend
that |orge parts of the g|obe still is
suﬁ(ering from food shorroge, while
in the affluent societies food often is

considered an of’rer’rhougnf

Consumers in the de\/e|oped countries
are by far the |orges’r component
that dumps food, even if it is still
in good condition for consumption.
Fruits and vege’rob|es are the most
wasted cafegory, por’ricu|or|y within
households, ’rnougn it is true that lofs
of (imperfed) fruit and vege+ob|es
don't even get past the farm gate.
Consumers need to be made aware
that improving food management
will not on|y benefit the environment,
climate, and human health, but also
reduce municipo| waste in terms of



increased use of biodegrodob|e and
renewable pockoging.

However, first and foremost, the mindset
of consumers in deve|opeo| countries
should be reprogrommed in which
unsold food produds remain available
for safe redistribution. For exomp|e,
manufacturers and supermorke’rs
now Frequenﬂy donate food to local

chorier ’rhrough orgonized programes.

US Government data estimate that
neor|\/ a third of food available for
consumption in the US goes uneaten.
Probob|y, similar numbers are true for
many EU countries. Consumers don't
understand the impact of food waste
and most of them underestimate how
much food is thrown away. A|’r|'10ugh
consumers are now more attuned
than ever fo the purity of ingredien+s,
organic, natural and |oco||\/ grown,
most consumers unfortu no+e|y don't
care (yet) about the environmental
impacts of food waste.

It is estimated that in offluent societies,
food waste makes up more than 20
percent of what's in landfills, which is
a signhcican’r source of methane gas as
it rots (US Environmental Protection
Agency/2015). Methane is a potent
greenhouse goss that contributes fo g|obo|
warming. The wasted food accounts
for about 2 percent of greenhouse
gas emissions, not tfo mention huge
freshwater losses, crop|ono| and
fertilizer inefficiencies (Jo|’m Hopkins
-Public Health, PLOS Journal). A
possib|e future solution could be the
o|eve|opmen+ of Jrechr1o|ogies to convert

methane in biodegrodob|e |o|c15+ic.

It is indeed true that o very |orge
amount of food is wasted between
harvest and consu mption. Bad-harvest,
poor storage, hoording, |oo|i+icc1|
maneuverings, processing, the point
of sale ineﬁ(iciencies, and consumer
waste are all guiH‘y parameters as
to w|'1y food does not reach actual
consumption. I+ can, therefore, be
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stated that the greater the offluence
of society, the higher the food waste.
For exomp|e, on a worldwide bosis,
it is estimated that neor|y 25 percent
of bread and cereal prodchrs waste
occurs in high-income countries. Of 263
million tons of meat produced g|obct||y
(2017), more than 20 percent is lost

or wasted, of which about 8 percent

on average in most regions hoppens

during processing and distribution.
(FAQO, September 2017).

Seen from a different cmg|e, American
consumers waste food that equ0|s
roughly 30 percent of the average
o|oi|y calories. This amounts to about

150.000 tons of food o|oi|y or some
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430 grams per person each day.
These staggering food waste numbers
correspond with the use of 12 million
hectares of total US cropland, and 159
trillion liters of irrigation water each year.

It seems that if consumers, who opt
for a healthy diet by choosing more
fruit and vege+ob|es, are inclined to
waste more food. Yet, these healthy
fruit and vegetable diets typically
use less cropland than lower-quality
diets, Jrhough higher in irrigation water
waste and higher use of pesﬁcides.

Plant-based Solutions

A new opproqch is needed to determine
how food is grown and shared, while
assuring oFFordobthry and eco|ogico|
sus+oinc1bi|i’ry. Appcrenﬂy, one can
still argue that the world is capable
of growing sufficient food for future
generations, and that inequality is not
a matter of sufficient food but rather of
shameful waste and unequal sharing.

Feeding valuable plant protein to
animals with the objective of converting
into animal protein - meat, milk and
eggs - can be considered waste to a
certain extent. To sustain heloy diets
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for current and future generations, it
is essential to capture the abundant
nutritional value of p|cm+ protein
ingredients -such as rice bran- that
remains largely wasted.

All these variables make it imperative
to put more emphasis on the use of
p|cm+ protein ingredien+ solutions,
such as to formulate sustainable and
healthy foods like “plant meat” as well
as hybrid meat products. The world
can ill-afford to continue business as
usual, knowing that about 83 million
more people will live on Earth every
sing|e year with no decline in sigl’ﬁr.

To conclude: plant-based nutrition is
more sustainable with less greenhouse
gas emissions, less use of clean
water, selective elimination of animal
sourcing, and increased land ufilization.
Slowly but surely, plant-based foods
will achieve considerable consumer
popularity and wellness status. No
doubt, the protein paradigm will shift
fo increased p|cm+ protein formulated
foods. Do not however, make the
mistake of ru|ing out meat. Meat is
not only a valuable source of high-
quality protein but also a universal
favorite across most societal cultures
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and will continue to dominate mea
solutions for many years to come.

AHhough meat and o|oiry consumption
in developing countries will skyrocket,
p|on+ protein is the new normal. For the
sake of health and eco-sustainability,
the developed and offluent world
has no other choice but to embrace
these chonges.
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