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Can We Feed the World?

In his milestone publication “Who Will
Feed China?”, Lester Brown set the stage
for a thorough debate. His conclusions
were hard hitting. If the Chinese will adopt
a Western diet, then it is most likely to re-
duce the chance of the poor in the world to
secure their food supply. His second obser-
vation was that the importation of grain
equals the importation of irrigation water.
Thus, Lester Brown offered an innovative
insight in how the global trading system is
more than a matter of selling food to those
who have the purchasing power, it is also
offering the chance to those who have
money to access very scarce resources such
as water, in order to satisfy their needs.

The challenge the world is facing re-
mains tremendous: the poor have too little
to eat and the rich eat themselves to death,
with a growing portion of the population

?— ( 21 )
Who Will Feed China R
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() "Wake-Up Call for a Small Planet” 1995



Gunter Pauli

suffering from obesity. If we consider that
one kilo of meat requires 7 kilo of grains,
then it makes little sense to ever consider
becoming a carnivore. Life as a vegetarian
seems the only one that warrants survival
for the one billion who go to bed hungry.
Whereas this logic was prevailing for dec-
ades, new insights in agriculture and food
processing allow us to see light at the end of
the tunnel.
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When we assess the possibility to re-
spond to the world’s food challenge, only as
an issue of the production of food for the
human species, then we are certainly facing
a tremendous crisis. But if we are prepared
to study solutions in the framework of an
ecosystem, both at the local and the inter-
national level, then we are certain to find
fundamental breakthroughs.

Imagine the European context of the
90 late 90s. The drive towards higher levels of
productivity led to the mad cow disease,
where waste from animals was fed back to
animals. Since cows cannot digest their
own protein, this led to fatter cows faster
with less grain content. The result, though,
was devastating; the animals turned crazy,
and the people exposed to this meat over
time have increased risk to developing the
Creutzfeldt-Jakob disease. The same hap-
pened with shrimps. In nature, shrimps

Creutzfeldt-Jakob Disease
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eat algae; in captivity, this protein-
devouring animal is mainly fed with
slaughterhouse waste, including its own
shrimp waste. The result is the ‘Mancha
Blanca’, or a deadly viral attack.

Nature has a very simple principle:
whatever is waste of a species belonging to
one kingdom, is a nutrient for a species be-
longing to another kingdom. Whenever a
species continues to eat its own waste, it
degenerates. Our food system is degener-
ating dramatically, since it is basically in-
cestuous. Lesser and lesser varieties of
fewer crops are grown more and more in-
tensively in monoculture, which need either
massive input from fertilizers and pesti-
cides, or need genetic modifications in order
to maintain the productivity illusion. This
is a vicious circle we are unlikely to master
over time; worse, it is a guarantee to fail in
our desire to respond to the world’s food
needs.

Time has come to imagine a virtuous
circle. The survival of shrimp farming does
not depend on shrimps resistant to this vi-
rus, or on antibiotics; it depends on shrimps
being raised in an ecosystem dominated by
mangroves. Unfortunately, shrimp farms —
— with very few exceptions — eliminated
the mangrove forests, thus eliminated the
natural and most productive generation of

Mancha Blanca

White Spot Syndrome Virus (WSSV) 90
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algae, thus precipitating the substitution of
algae with deep frozen, high protein
slaughterhouse waste.

If the shrimp farms in Ecuador, Bangla-
desh and Thailand were to rely on a mas-
sive replanting of mangrove forest, then
combine this with an intensive farming of
algae — using the best of the local ecosys-
tem — then, we will not only see the emer-
gence of top quality shrimps thriving on
what the local ecosystem produces, but we
will also note a highly competitive shrimp
farming method, which will break away
from the short-term quick profit type of
models that have dominated the food and
agro-business for decades.

The same holds for just about any other
crop. If we farm rice, then there is waste-
water in which we can farm spirulina algae,
as has been demonstrated in Brazil. If we
farm coffee, then we can farm shiitake
mushrooms on the waste, as has been dem-
onstrated in Colombia. If we farm carrots,
then we can make carrot cakes from the
oddly shaped carrots, instead of feeding
these to the pigs, as has been undertaken in
Sweden. If we brew beer, then we can bake
bread or even make sausages from the
spent grain, as has been demonstrated in
Canada and Germany.

Time has come to teach the MBAs how
natural systems can inspire the business of
the future to be much more productive.
Time has come to share with the ecologists

spirulina algae
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how natural systems are co-evolving con-
stantly, and how all of this can be a tre-
mendous platform for responding to the
greatest and most pressing challenges of
our times: how to feed 8 billion every day!

80
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Food Supply: Is Self-Sufficiency Desir-
able?

Of 200-plus countries and regions in the
world, virtually all need food imports in or-
der to get supper on the table. Fully 100 of
them depend substantially upon grain im-
ports from the United States, which sup-
plies around one third of the 270 million
tonnes available. Apart from the United
States, there is just a handful of major
grain exporters: Canada, France, Australia
and Argentina. In other words, the great
majority of countries implicitly declare that
they cannot achieve self-sufficiency in food,
and they show little likelihood of changing
that situation. At the same time, the
United Nations and other international
agencies assert that most developing coun-
tries must do much more to grow their own
food if they are to feed another three billion
people within the next half century. While
they may not achieve total self-sufficiency,
they should at least head in that direction.

Self-sufficiency has not been practiced
much by the developed countries. My own
country Britain imports one third of its
food, and seems to be content with that.
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But certain developed countries go to
extreme lengths to grow as much of their
food as they can. In Switzerland, for in-
stance, Japanese visitors (they make up
70% of the summer total in many localities)
can watch Alpine farmers making hay and
gathering other crops on slopes too steep for
ordinary machinery, meaning that farmers
must make do with rudimentary instru-
ments. The produce they generate is natu-
rally much more expensive than if it were
purchased from countries that could grow it
easily. The farmers do not mind, since they
receive large subsidies from the Swiss gov-
ernment in support of their peculiar type of
farming, on the grounds that every local
community of Switzerland should be as
self-sufficient in food as possible as a pre-
caution against — guess what — war.

3 Who, you might ask, would ever want to

_ E%\ declare war on Switzerland? Nevertheless,

e . the Swiss government wants to be ready for
T "any eventuality"”, however hypothetical.

Something similar applies to Japan.
Rice farmers are heavily subsidized as a
matter of national security, with the result
that consumers pay six times more than
they would have to, if rice were bought from
e.g. Australia or California. Conversely,
there are sound reasons why countries
should not aim for self-sufficiency. Japan
cannot grow coffee or bananas, so it is
obliged to import them from e.g. Indonesia.
Indonesia cannot (yet) make cars or com-
puters, so it imports them from Japan. My
own country Britain cannot grow oranges
or wine, so it purchases them from those
countries that can; and in return, it sells
them televisions and microchips.
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Why not practice what economists call
"comparative advantage”, meaning that
each country does what it does best and
looks to others for the rest? One answer is
that we don't need a war to find that sup-
plies of critical goods can be suddenly cut
off or made available, only under difficult
circumstances. The classic instance is oil,
which is "grown" in only a few countries (as
Japan well knows). Oil is not a food, but
without it, hardly a single country could
grow much food.

Another answer is that importing food
can be a costly affair and damaging to trade
balances—with all that implies for inter-
national exchange rates and other vital
economic factors.

In the main, then, there are many bene-
fits and downsides from aiming for self-
sufficiency in food. There are no black and
white answers—only many shades of grey.
At least that is the position today. The fu-
ture could be far different. Some 20 coun-
tries in the developing and transition
worlds feature over 1 billion "new consum-
ers", being people, who have recently
achieved enough income to eat meat every
day instead of once a week. Most of this
meat is grown not only on grass, but on
grain, much of which is imported. The 20
countries already account for nearly two
fifths of the world's grain imports, and
these imports serve to put pressure on in-
ternational grain markets, to the detriment
of poor countries that can hardly afford ris-
ing prices. By 2020, developing countries
as a whole are forecast to increase their de-
mand for meat—the great bulk to serve
new consumers—>by 92%, for grain by 50
percent, for food grain by 39%, and for feed
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grain by 85%.

The foremost instance is China. With
one fifth of the world's population, the
country now accounts for 28% of the world's
meat consumption (85% more than the
United States), virtually all of it attribut-
able to its 300 million new consumers.
During the 1990s, its meat consumption
doubled, accounting for four fifths of the
country's increase in grain consumption
(today almost one quarter of grain is fed to
livestock).  Were China ever to match
Americans' carnivorous appetites, and if
the increased livestock were to be raised
largely off grain, China would need as
much additional grain as the entire United
States' harvest.

Self-sufficiency in food seems to be an
ideal that will soon be consigned to history.
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The Origin and Evolution of Life

Since time immemorial, human cultures
have developed creation myths to answer
the perennial philosophical question: where
do we come from? The story of the origin
and evolution of life on Earth is the creation
myth of our global scientific culture.

The story begins with the birth of our
planet as a fireball of molten lava about 4.5
billion years ago. After half a billion years
of gradual cooling, the steam filling the at-
mosphere finally condensed, torrential
rains fell for thousands of years, and water
gathered to form the oceans. The primeval
Earth contained the basic chemical ele-
ments that we still find in all living organ-
isms today. During the long period of cool-
ing, carbon, the chemical backbone of life,
combined with the other elements to gen-
erate an enormous variety of chemical
compounds which included, in particular,
several fatty and oily substances.

45

As the winds stirred up the waters of the
primeval oceans, these oily substances
mixed with water and formed tiny bubbles,
just as we can easily produce bubbles when
we shake a mixture of soap and water. The



DNA

38

DNA

Fritjof Capra

interiors of these tiny droplets became the
environments for a molecular evolution
that would, eventually, lead to the emer-
gence of life.

The membrane-like surfaces of the
droplets let certain substances pass, but
kept others out, and in their tiny closed in-
teriors, a special network chemistry devel-
oped that was dramatically different from
the chemistry in the surrounding waters.
Chemical compounds that formed only very
rarely outside were produced in great
guantities inside the bubbles. Their com-
plexity increased over time, and in some
cases the bubbles grew so large that they
became unstable and burst into two or more
smaller bubbles, which contained the same
chemical compounds and processes.

Different droplets enclosed different
chemical environments, and as they be-
came more numerous they had to compete
for the “nutrients” in the surrounding wa-
ters to keep their chemical processes going.
This set in motion a prebiotic form of Dar-
winian evolution long before the formation
of DNA and genes. Over millions of years,
the complexity of these proto cells gradu-
ally increased, including the complexity of
their membranes, and eventually the first
living cell emerged with the evolution of
proteins, DNA, and the genetic code.

Pre-biotic evolution was an unbroken,
continual process that seamlessly turned
into the biological evolution of the first liv-
ing cells. Where we draw the line between
living and nonliving matter is, therefore,
somewhat arbitrary. Conventionally, we
associate the origin of life with the appear-
ance of cells, perhaps 3.8 billion years go,
about 100 million years after the formation
of the first proto cells. This marked the
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emergence of a universal ancestor — either
a single bacterial cell or a population of
cells — from which all subsequent life on
Earth descended.

During the first two billion years of bio-
logical evolution, bacteria and other micro-
organisms were the only life forms on the
20 planet. During those two billion years,

bacteria continually transformed the
Earth's surface and atmosphere, and es-
tablished the global feedback loops for the
self-regulation of Gaia, the living planet. In
so doing, the bacteria invented all of life's
essential biotechnologies, and thus pre-
pared the stage for the emergence of all
higher forms of life.

20

When we study the majestic unfolding of
life on Earth over billions of years, we come
to realize that all living organisms, from
bacteria to humans, engage in life processes
that enable them to maintain themselves in
a stable state, to perceive certain features
of their environment, and to learn, develop,
and evolve. In other words, all forms of life
are intelligent and engage in cognitive
processes.

2 a2 3 &
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As the complexity of living organisms
increased, so did the complexity of their
cognitive abilities. With the evolution of
vertebrates, brains and nervous systems
evolved; and at some stage, cognition
reached a level of complexity where brain
cells in different areas could vibrate in syn-
chrony for short periods of time. These
transient moments of resonance in the
brain produce short states of primary con-
scious experience in all mammals and in
some higher vertebrates.
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As the evolution of mammals proceeded,
their states of primary consciousness be-
came more and more complex, until they
reached a decisive threshold with the evo-
lution of the great apes. When these so-
called “hominids” began to stand up and
walk on two legs, so that their hands were
free o hold or throw things, their hand
movements and sense of coordination
gradually became more and more refined,
which led to the evolution of toolmaking on
the one hand, and of sign language on the
other. This triggered a dramatic increase
in the hominids’ brain size and complexity,
and eventually sign language gave way —
although never completely — to spoken
language.

Two other essential characteristics of
human nature evolved at the same time.
One is the cognitive dimension of reflective
consciousness — of thoughts, mental m-
ages, symbols, values, strategies, and de-
signs. The other is the social dimension of
organized human relations — of social in-
stitutions and culture. In other words, lan-
guage, technology, reflective consciousness,
social reality, and culture all emerged in
the same process of human evolution.

0 =0~ iy

Through the Stone Age, the Bronze Age,
the Industrial Age, and the Information
Age, the increasing refinements of technol-
ogy, consciousness, and culture have not
only produced humanity’s great treasures
of art, philosophy, and science , but have
often alienated us from nature and from
our fellow human beings, and thus have di-
minished our humanity.

hominid(s)
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The harmful influences of technology on
human life and culture increased dramati-
cally during the last two decades of the
twentieth century, when the information
technology revolution gave rise to a new
type of global capitalism. For the first time
in history, the whole world is now organ-
ized around a largely common set of eco-
nomic rules. Strictly speaking, the so-
called "global market" is not a market at
all, but a giant automaton, a network of
machines programmed according to a sin-
gle value — money-making for the sake of
making money — at the exclusion of all
other values. And since the new economy is
shaped in very fundamental ways by ma-
chines, it is not surprising that the result-
ing economic, social, and cultural environ-
ment is not life-enhancing, but life-
threatening and life-degrading.

To regain our full humanity, we need to
regain our experience of connectedness
with the entire web of life, a global network
that has unfolded, evolved, and diversified
for over three billion years without ever be-
ing broken. The story of life’s evolution
shows clearly that the most outstanding
characteristic of the Earth Household (the
Greek root of “ecology”) is its inherent abil-
ity to sustain life. As members of this
global community of living beings, it be-
hooves us to behave in such a way that we
do not interfere with this ability. This is
the essential meaning of ecological sustain-
ability.

If we want humanity to continue being
part of the evolution of life, we urgently
need to reshape globalization — to change
the value system of the global economy, so
as to make it compatible with human dig-
nity and ecological sustainability.
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Overpopulation Issues:
Imbalances in Food Production and
Consumption (Partl)

At a recent business conference, the
CEO of a rapidly growing US corporation
proudly portrayed his company as being in
CEO “sustainable growth” by successfully elimi-
nating virtually all its competitors to grow
and grow and grow. When | questioned this
definition of sustainability, he simply re-
peated it and then defended it on Darwin-
u ian grounds—that we must realize this is a
” dog-eat-dog world whether we like it or not.
The theme of the conference was Business
and Spirituality, so the organizers had s-
lected for particularly spiritual business
people as speakers. This CEO was a fine
man, who genuinely believed in the scien-
tific validity of human Nature as fiercely—
and necessarily—competitive.

| realized, as | heard him speak, that the
Darwinian concept of fierce competition in
a world of scarcity is as dangerous now as
when it was first used to justify driving
English farmers from their land into mines
and factories, and even chaining children to
machines so that early capitalist entrepre-
neurs could derive maximum profits from
their labor. It is high time that we consider
the extraordinarily damaging social conse-
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L " guences of close to a century and a half of
taking Darwinist competition as the appro-
priate scientific model and justification for
human win/lose economics, including the
devastation of ecosystems, water and air
pollution, global warming, etc.

Our first question must be: Is this theory
of evolution, in which scarcity is the driver
of fierce competition, scientifically defensi-
ble? Let us look back to Darwin’s source for
this idea. Darwin had rightly noticed that
Nature produced great numbers of seeds
and eggs in all kinds of plants and animals,
though only few of each kind grew up. It
seemed that only those best suited for sur-
vival in their environments—the fittest of
each generation—grew up to produce off-
spring like themselves. But how, he pon-
dered, could Nature recognize and choose
them?

Darwin had seen plant and animal
breeders choose the fattest grains or the
fastest horses of each generation to be the
parents of the next generation. This was
possible because, in each species, the young
were not all exactly alike, but were as var-
ied as human brothers and sisters. By such
selection, generation after generation, the
breeders molded species to their desires,
producing ever fatter grains or faster
horses. It struck him that this must be ex-
actly the kind of thing Nature was doing,
but just how were the fittest members of
each generation selected?

19
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His theory of evolution finally came to
him when he read Malthus’ article about
food shortages and starvation, arguing that
humans reproduced with exponential in-
crease, while their food production only in-
creased arithmetically. Could it be that all
Nature's young had to compete for food
when there wasn't enough for all? Was this
how she put creatures to the test? If so,
then surely the fittest in this competition
would pass the test and survive to grow up
and reproduce. It all seemed so clear—
large numbers in the face of too little food
produced competition, and competition led
to natural selection.

s

F
Darwin i"ﬂ{/ ¥

Apparently, Darwin did not notice that
unlike “one-way” human food production
systems, wherein a single species grows
and consumes a variety of others, ecosys-
tems are made of species that eat and recy-
cle each other. How could he have failed to
see that natural (as opposed to domesti-
cated) species were balanced reciprocally,
such that each species was both food pro-
ducer and food consumer?

The most abundant food—bacteria and
fungus-packed soil—is consumed by the
plants, which in turn produce more abun-

Thomas Robert Malthus 1766-1834

(An Essay on the Principle of Population as It Affects the
Future Improvement of Society) 200
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dantly than their consumers, the animals.
High consumers reproduce more slowly
and/or in fewer numbers than lesser con-
u ” sumers, thus balancing production and
consumption. This “food chain” is actually
W " a closed loop, as bacteria and larger scav-
engers recycle dead plants and animals
back into rich soil.

If shortages do occur, such that produc-
tion and consumption are out of balance,
the entire system rebalances itself accord-
ingly. It is kept healthy by what we call
“predator-prey” relationships— actually,

— — consumer/producer  relationships— long
known to play the important role of con-
suming the frail or damaged of their prey
species, which leaves the healthiest to pro-
vide high quality food for their own future
generations. From the consumed species’
perspective, there is competition to avoid
being eaten, which does, in the case of ani-
mals, increase physical fitness in terms of
running and hiding practice, for example.
But the reciprocal trade of food for health in
producer/consumer relationships is at least

— as cooperative as it is competitive.

The essence of evolution is not the rela-
tively minor competitive feature so much as
the intelligent cooperation among all spe-
cies in an awesomely complex self-creating
and self-balancing ecosystem as a whole.
Humans think in terms of individual com-
petition, while Nature is a whole Earth
system of evolutionary dynamics, in which
“production” of populations is for the pur-
pose of consumption at other levels.

It is interesting to note that indigenous
peoples, observing this balance and recy-
cling, came to the practice of giving back to
Nature in the same measure they took from

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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it, and voluntarily adjusting their diets to
let over-hunted species recover their nor-
mal numbers. They also had many ways of
practicing birth control to keep their own
human populations well within this natu-
rally balanced system, as they knew how
many humans could be well supported
within it. In Helena Norberg Hodge’s book

Ancient Futures  (and video), Ancient Futures , she shows
very clearly how our currently competitive
world economy quite recently destroyed ex-
actly this kind of food and population bal-
ance in the small Himalayan country of
Ladakh, just as colonialism had done ear-
lier in much of the world.

LEH & _ LADAKH

The extrapolation to all Nature from
Malthus’ conclusions about non-indigenous
humans and their reproductive/
agricultural imbalances was, thus, com-
pletely unwarranted. Yet the concept of
“survival of the fittest” through competition
as the sole driver of evolution, based on the
assumption of scarcity in Nature, was pre-
sented as the foundation of a scientific the-
u " ory of evolution. People were readily per-
suaded to see this “natural” scheme of

Ladakh

100

extrapolation
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things appropriately reflected in capitalist
competition, though the Soviets took up the
alternative view of evolution as coopera-
tive, with equal political persuasion. Itis
very important to recognize that science is
not free of values, as it claims to be. Sci-
ence has always been funded by those with
political and economic interests, who bene-
fited from its findings.

11
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"Our common and decisive victory against
domestic apartheid (in South Africa) confirms
that you, the peoples of the world, have both
the responsibility and the possibility to
achieve a decisive victory against global
apartheid. Out of Johannesburg and out of
Africa, must emerge something new that
takes the world forward away from the en-
trenchment of global apartheid, to the reali-
zation of the goals of sustainable develop-
ment."
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