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Genetically Modified Rice

Population explosion seems to
have no real slowdown. The number
of people on the globe is increasing
at a rhythm of 77 million per
annum. The carrying capacity of
this Earth is clearly under stress.
The problem is not reserved for the
developing world, the challenge
poses itself as much in the North as
In the South. The key question has
been formulated bluntly by Lester
Brown: who will feed the world?
Biotechnologies position themselves
to reverse this trend. Irrigation and
fertilizers have clearly contributed
to maintaining the pace of food growth
with the rhythm of population growth
In the past. But can we really expect
biotechnology and genetically modi-
fied crops to increase output at the
pace needed to maintain the levels
of nutrition, or perhaps even in-
creasing the availability of nutrients
to the population which needs this
most. The answer is clearly that bio-
technology will never be capable of
fulfilling that target without risking
the creation of an imbalance in the
carrying capacity of the Earth.
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Is there a scientist ready to
stake his or her name on the possi-
ble success in increasing output per
capita by a factor three over the
next 20 years? The International
Rice Research Institute based in the
Philippines announced yet another
breakthrough in genetical manipu-
lation. The “golden rice” variety has
been modified to include betacaro-
tene, a core ingredient in the pro-
duction of Vitamin A and D, and as
such a critical component in the
fight against blindness. Golden Rice
has the advantage of looking like
red rice, which is typically served in
Asia on the occasion of a very happy
event such as marriage.

IRRI
1962

1960
http://www.irri.org

Golden rice

Betacarotene
3- A
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While we can applaud the culti-
vation of rice that at the same time
provides Vitamins and fights blind-
ness, this case unfortunately rather
demonstrates the ill orientation of
research. Indeed, why do we need to
manipulate rice when another re-
search project run by scientists
from Brazil, China, Switzerland
and Mauritius, which only needed a
fraction of the funds, has proven
that the waste water from rice pad-
dies can be reused to farm Spirulina
platensis, or better known as
spirulina, a betacarotene rich algae
which gives flamingos their natural
pinky look in African lakes.

A cooperative of rice farmers in
the South of Brazil, along the bor-
der with Uruguay, are now able to
farm a 1,000 fold of betacarotene
per hectare per year using the re-
sidual water, and exploiting natural
conditions. The combination of the
residues of the Kingdom of Plants
provides a very fertile environment
for the Kingdom of Algae. And
whatever was waste for one is food
for the other. The not-for-profit or-
ganization Antenna has champi-
oned this technology which in-
creased production of spirulina in
Asia, Africa and Latin America.

Spirulina platensis
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A recent study of a coffee farm in
Colombia demonstrated that the
waste of the farm could be used to
grow mushrooms, and the waste of
the mushroom farming is out-
standing feed for cattle, which in
turn produce methane gas in a bio-
digester thanks to the bacteria.
And the total production of the farm
has expanded from coffee, to shii-
take, to biogas, to cattle feed just to
start with. It was not necessary to
manipulate genes in order to make
the farm competitive again, nor was
there a need to administer chemi-
cals to the farm to make the miracle
happen. If the Colombian scientists
would have turned to genetically
modified coffee to increase their
output, then the world market
prices would have dropped even fur-
ther, putting farm income under
even more stress.

Why do scientists insist on modi-
fying what nature created over mil-
lions of years. Nature has evolved
creatively and responsibly. There is
no doubt that it is possible to under-
take a major initiative as to ensure
that all citizens on the globe, be it 6
or 9 billion will feasible.

Next v 6
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Norman Myers

The Changes In Change

We live in a time of
change. Change on every side,
change without parallel in history,
and change that will leave our
futures unrecognizable. One thing
does not seem to have changed
much, however, and that is our @-
pacity to see change. For instance,
when we made our way to our
offices this morning, did we sense
that we were walking through an
atmosphere that is changing more
than in 100,000 years? We couldn't
see the change, we couldn't smell it,
we couldn't taste it. Yesterday the
world's population increased by ap-
proximately one quarter of a million
people, as much as would have
taken 10 days in 1900: who could
tell the difference? We surely lost
at least fifty species yesterday, but
the sun still came up on time this
morning, so what's the difference?

21
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Our incapacity to recognize
change may cost us dearly. We
seem to be programmed to dismiss
change, to tune it out. "l've smoked
for thirty years, so what harm will
another year do?" even though we
know that sooner or later that extra
year could mark a terminal
change. Recall the man who fell out
of a twentieth story
window, and said as
he passed the tenth
floor "Nothing new so

R
far." g

We'll look at the costs of ignoring
change in a moment. Consider some
changes in the past century. The
world's population has increased
four times, and the urban popula-
tion 13 times. The global economy
has expanded 14 times, energy use
16 times, carbon dioxide emissions
17 times, and industrial output 40
times. Our water use has grown
nine times, irrigated lands five
times, pig numbers nine times, and
the marine fish catch 35 times.

1900 16.5
44

2000 60.5
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All  this has brought a
20 cost. Largely during the same last
century, humans have drastically
altered almost half of all ice-free
3 land. They have ruined one third of
croplands. They have appropriated
over half of available freshwa-
ter. They have doubled the fixation
rate of nitrogen over natural
sources, bringing on massive pollu-
tion. They have destroyed half of
30 tropical forests. They have extin-
guished tens and perhaps hundreds
of thousands of species. They have
increased carbon dioxide in the at-
mosphere by almost one third, even-
7 tually causing severe dislocations in
global climate. These changes have
levied costs of trillions of dollars per
year (details in my July "The
Bridge" article, "Sustainability Too
Expensive? Try Unsustainability™)
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A further big change lies with
the amount of materials we use or
waste in support of our life-
styles. Citizens of industrialized
countries need huge volumes of
bricks, cement, iron, oil, chemicals,
paper and many other materi-
als. They also generate vast quan-
tities of pollutants and other waste,
plus they cause similarly large

1 guantities of materials to be exca-

350 vated or moved around in their pur-
suit of valuable minerals. To pro-

duce one kilogramme of gold, for in-

stance, requires moving 350 tonnes

1 of earth and hence the gold ring on

30 your finger effectively weighs three
tonnes. In the United States the
physical displacement of materials
Is about 80 tonnes per person per
year, or over 1000 times a typical
American's weight. In Japan with
4 its more efficient economy, the
amount is only one quarter as much

5 1 but five times more than it need be

1 if the country were to deploy all effi-

ciency technologies available. U.S.

25 "outflows" (pollutants, eroded soil,

2 waste water, etc.) amount to 25 ton-

nes per American per year, well

over twice as much as in Japan. Of

all material outflows, carbon diox-

1000

80 ide accounts for an average of more
than 80 percent by weight.
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Experts tell us that if we are to
achieve sustainable economies, we
must learn to do a far better job of
doing more with less. In fact the
world must aim to cut its use of
natural resources by 50 percent by
the year 2050. The developing coun-
tries probably will not have the
capability, let alone the inclination,
to do this by 2050. This means that
developed countries should plan on
90 a 90 percent cut (the Factor Ten

strategy). If this sounds like an im-
possible dream, bear in mind that
since 1973 we have slashed energy
use in many "best practice" iIn-

4 stances by three-quarters. In cer-
tain sectors, developed countries
will find themselves learning to do
just about everything with just
about nothing.
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For some insights on how we
should set about this vast challenge
— perhaps the biggest change in
human civilization — see my next
article. Be assured, I firmly believe
we can do it.  Whether we will
actually do it whether we will
devise the eco-technologies, backed
by the right policies, political lead-
ership and public opinion is another
matter. We may find that the most
valuable resource, and
the one in shortest sup-
ply, will be our willing-

1&
ness to change our un- .ﬂ" _TJ
derstanding of how _!j
best to live on our lim-
ited planet.

If we feel daunted by this super-
size prospect, we should bear in
mind that we do not face a choice
between change and no
change. Rather it is between
change that we choose for our fu-
ture or change that we suffer as a
result of our past. Shall we choose
to choose?

Next v 12
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Fritjof Capra

The Science and Ethics of Cloning

In my previous contribution to
The Bridge, | discussed the concep-
tual revolution that is now taking
place in molecular biology — the
shift of emphasis from the structure
of genetic sequences to the organi-
zation of metabolic networks, from
genetics to epigenetics. In this
contribution | shall discuss the
relevance of this paradigm shift to
assessing the current state of
genetic engineering. | shall show, in
particular, that the problems of
understanding the relationship
between genes and disease and of
the use of cloning in medical
research are rooted in the narrow
conceptual framework of genetic
determinism and are likely to
persist until a broader systemic
view has been embraced by
biotechnology’s main proponents.

Genetic engineering is a set of
techniques for isolating, modifying,
multiplying, and recombining genes
from different organisms.

Next v 13
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It enables scientists to transfer
genes between species that would
never interbreed in nature, taking,
for example, genes from a fish and
putting them into a strawberry or a
tomato, or putting human genes into
cows or sheep, and thereby creating
new “transgenic” organisms.

Because of the evocative term
“genetic engineering,” the public
usually assumes that the manipula-
tion of genes is an exact, well-
understood mechanical procedure.
The reality is much more messy. At
the current state of the art, geneti-
cists can never control what hap-
pens in the organism. They can
insert a gene into the nucleus of a
cell, but they never know if the cell
will incorporate it into its DNA, nor
where the new gene will be located,
nor what effects this will have on
the organism. Genetic experiments
proceed by trial and error, because
the living background of the host
organism, which determines the
outcome of the experiment, remains
largely inaccessible to
the engineering mental-
ity that underlies our
current biotechnologies. s

“Transgenic” organism

Bt
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When the techniques of DNA
sequencing and gene splicing were
developed in the 1970s, the new
biotech companies and their geneti-
cists first turned to the medical
applications of genetic engineering.
Since genes were thought to deter-
mine biological functions, it was
natural to assume that the root
causes of biological disorders could
be found in genetic mutations, and so
geneticists set themselves the task of
precisely identifying the genes that
caused specific diseases. But they
soon discovered that there is a huge
gap between the ability to identify
genes that are involved in the devel-
opment of disease and the under-
standing of their precise functioning,
let alone their manipulation to d-
tain a desired outcome. As we now
know, this gap is a direct conse-
guence of the mismatch between the
linear causal chains of genetic deter-
minism and the nonlinear epigenetic
networks of biological reality.

Initially, geneticists hoped to as-
sociate specific diseases with single
genes, but it turned out that single-
gene disorders are extremely rare,
accounting for less than two percent
of all human diseases 1.

1See HO, MAE-WAN, Genetic Engineering -
Dream or Nightmare?, Gateway Books, Bath,
UK, 1998; p. 48

Gene splicing
DNA
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And even in these clear-cut cases —
for example, sickle-cell anemia, or
muscular dystrophy — where a
mutation causes a malfunction in a
single protein of crucial importance,
the links between the defective gene
and the onset and course of the
disease are still poorly understood.

The problems encountered in the
rare single-gene disorders are com-
pounded when geneticists study
common diseases like cancer and
heart disease, which involve net-
works of multiple genes. As biolo-
gist Evelyn Fox Keller observes,
“While we have become extraordi-
narily proficient at identifying ge-
netic risks, the prospect of signifi-
cant medical benefits...recedes ever
further into the future.”2 This situa-
tion is unlikely to change until -
neticists begin to go beyond genes
and focus on the complex organiza-
tion of the cell as a whole.

2 See Evelyn Fox Keller, The Century of the
Gene, Harvard University Press, 2000; p.68.

Sickle-cell anemia

574 2

Muscular dystrophy
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Genetic determinism has also
decisively shaped public discussions
of cloning after the recent dramatic
successes in growing new organisms
by genetic manipulation rather than
sexual reproduction. When the news
became public in 1997 that a sheep
had been cloned at the Roslin Insti-
tute in Scotland, it not only gener-
ated instant acclaim from the scien-
tific community, but also aroused
Intense anxieties and public de-
bates. Since the general public is
unaware of the basic fallacy of the
doctrine that genes “make” the or-
ganism, it naturally tends to believe
that identical genes make identical
people. In other words, most people
confuse the genetic state of an or-
ganism with the totality of the bio-
logical, psychological, and cultural
characteristics of a human being.
Much more than genes is involved in
the development of an individual —
both in the emergence of biological
form and in the formation of a
unique human personality from cer-
tain life experiences. Hence, the no-
tion of “cloning Einstein” is absurd.

oy N g B

@Y IsaY @Y

Roslin Institute

http://www.roslin.ac.uk

A Back

Next v 17



Pie

e Bridge

— Fritjof Capra —

The real ethical questions about
cloning become apparent when we
understand the genetic manipula-
tions involved in the current prac-
tices. When biologists attempt to
clone an animal, they take an adult
cell from one animal, remove its nu-
cleus, and fuse the remaining cell
with a nucleus from another animal.
The resulting “hybrid” cell, the
equivalent of a fertilized egg, is then
developed in vitro and, after making
sure that it is developing “normally,”
Is implanted in the womb of a third
animal, which serves as a surrogate
mother and carries the embryo to
term.

The ethical problems surround-
Ing this cloning procedure are rooted
iIn the biological developmental
problems it generates. They are a
consequence of the crucial fact that
the manipulated cell from which the
embryo grows is a hybrid of cellular
components from two different ani-
mals. Its nucleus stems from one
organism, while the rest of the cell,
which contains the entire epigenetic
network, stems from another.

4

I:
N A
i 2:;‘;

“Hybrid” cell
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Because of the enormous complex-
ity of the epigenetic network and
Its interactions with the genome,
the two components will only very
rarely be compatible. Thus, the
currently practiced cloning proce-
dure is based much more on trial
and error than on an understand-
ing of the underlying biological
processes. In the Roslin Institute
experiment, for example, 277 em-
bryos were created 3, but only one
cloned sheep survived — a success
rate of about one third of one per-
cent. The abnormal

embryos either die, or 4 . -
worse, develop some % g
monstrous growth. g }}

The ethical problems of cloning
experiments on animals would be
magnified enormously were they to
involve human beings. How many
human embryos would we be pre-
pared to sacrifice? How many ce-
velopmental monstrosities would
we allow to be created in such
Faustian research? It is evident
that any attempt to clone human
beings at this stage of our knowl-
edge would be totally immoral and
unacceptable.

3 See LEWONTIN, RICHARD, "The Confu-
sion over Cloning," New York Review of
Books, October 23, 1997
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HORIZON/

Elisabet Sahtouris

Globalization as a Natural Evolu-
tionary Process

Globalization, from the perspec-
tive of an evolution biologist, is the
natural, inevitable, and even desir-
able process by which humanity
matures as a species, shifting from
the competitive, acquisitive mode of
a juvenile species to the cooperative,
sharing mode of a mature species.

In any case, globalization is d-
ready well on its way and is not a
reversible process. Some aspects of
It beautifully demonstrate our abil-
ity to cooperate. For example, our
global telephone, postal, shipping
and air travel systems are highly
cooperative, but the most central
and vital aspect of globalization, its
economy, is currently practiced in a
manner so antithetical to a healthy
living system that it threatens the
demise of our whole civilization.

[

i

Next v 20



Pie

e Bridge

1997 2

— Elisabet Sahtouris —

To see why the current course of
economic globalization cannot con-
tinue and must be changed to a
healthier one, we need to look at the
inherent contradictions between
what we have euphemistically called
"free market capitalism" (in fact an
incipient global totalitarian capital-
iIsm) and what we should have: a
democratic and ecologically sound
economic system. | want to discuss
this fundamental contradiction from
a biological perspective.

New biological information on
nucleated cells, multicellular bodies
and mature ecosystems as coopera-
tive enterprises challenge our in-
grained view of antagonistic compe-
tition as the sole driving force of
evolution, which was adopted as the
rationale for capitalist competition.
But, as George Soros says, "there is
something wrong with making the
survival of the fittest a guiding
principle of civilized society. This so-
cial Darwinism is based on an out-
moded theory of evolution." 1

L2

b

1 Gorge Soros, The Capitalist Threat, Atlantic
Monthly Feb. 1997

George Soros

Quantum Fund
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Take the living system most inti-
mately familiar to all of us: the hu-
man body. We've long known that a
body behaves as a community of
cells. It has a governing nervous sys-
tem in service to the whole (as good
government should be), continually
monitoring all its parts and func-
tions, ever making intelligent deci-
sions that serve the interest of the
whole enterprise, and an immune
system to protect its integrity and
health against unfamiliar intruders.

More recently, microbiology has
revealed the relative autonomy of
individual cells in exquisite detail:
every cell constantly making its
own decisions, for example, of what
to filter in and out through its mem-
brane, and which segments of DNA
to retrieve and copy from its nu-
clear gene library for use in main-
taining its cellular functions and
well being. Hardly the automatons
we had thought cells to be!

It is abundantly clear that the
needs and self-interest of individual
cells, of organ "communities" and of
the whole body must be continually
negotiated to achieve their dynamic
equilibrium.

Next v 29
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Cancer is an example of what hap-
pens when this balance is lost, with
the self-interest of certain wildly
proliferating cells running rough-
shod over the needs of the whole
body and no longer containable. It is
also clear that one or a few organs
with the power to exploit the body’s
resources for their own benefit, at
the expense of the rest of the body,
would quickly kill us!

It is high time we recognized our
global human family as a living
system, just as we do our personal
families and our individual bodies.
We can see more clearly what is
going on if we understand the indi-
vidual, the community, the nation
and global human society as living
systems embedded within each
other, just as our cells are embed-
ded within our tissues, organs,
organ systems and bodies. Arthur
Koestler had an elegant terminol-
ogy for this concept: holons in holar-
chies. 2

2Arthur Koestler, Janus: A Summing Up, Pan
Books, London 1978).

Holon

Holarchy

A Back
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The fundamental flaw in both
communist and capitalist systems is
that they subjugate the interests of
local holons (individuals and commu-
nities) to the interests of national and
global holons, however much we in
the West were ideologically taught
that our individual well being was
primary and our democracy good for
our communities. Around the world
now, however, many people recognize
and protest that personal and com-
munal values and interests have been
overridden in a dangerous process
that sets vast profits for a tiny human
minority above all other human n-
terests.

Nature’s evolutionary process,
endlessly repeated from the most an-
cient times till now at all levels from
microbial to ecosystemic, always
passes through aggressive competi-
tive phases on the way to maturity.
Only at maturity (as in Type Il eco-
systems) are individual, communal
and ecosystemic interests met simul-
taneously and reasonably harmoni-
ously. This is an aspect of biological
evolution which has unfortunately
not yet gained prominence, but my
purpose is to help put it there, for we
humans are inescapably biological
creatures and could benefit greatly
from the lessons already learned by
countless species in the four and a
half billion year improvisational
dance we call evolution. 3

3 Elisabet Sahtouris, EarthDance: Living Sys
tems in Evolution, iuniverse.com, 2000
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Many critics of market-driven
capitalism, including some among
those who have gained the greatest
wealth from it, such as James Gold-
smith and George Soros, are aware
that, since the fall of communism,
market capitalism has become the
greatest danger to human well be-
Ing. The measure of human success
must shift from money to well being
for all humans and all species. To do
this, individual and communal hu-
man values must be reclaimed and
acted upon in a way that ensures a
balance of local and global interests.
And the World Trade Organization
will have to recognize that strength-
ening local economies to the point
where they can effectively express
their self interest is critical to its
OWN SUCCESS.

Type Il ecosystem

James Goldsmith
1980

WTO World Trade Organization
GATT
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Soros is very clear about this in
saying: "Market values served to
undermine traditional values." Fur-
ther, "Unless [self-interest] is tem-
pered by the recognition of a com-
mon interest that ought to take
precedence over particular interests,
our present system—which, how-
ever imperfect, qualifies as an open
society—is liable to break down."
Clearly he espouses communal val-
ues, and there is more: "Unsure of
what they stand for, people increas-
ingly rely on money as the criterion
of value... What used to be a medium
of exchange has usurped the place of
fundamental values."

Historian Arnold Toynbee stud-
led twenty-one past civilizations,
looking for common factors in their
demise. The two most important
ones, it seems, were the extreme
concentration of wealth and inflexi-
bility in the face of changing condi-
tions within and around them. We
cannot go on playing Monopoly
when a cooperative game is called
for by our new and obvious global
problems.

Next v 26
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The evolutionary dance is ener-
gized by the self-interest of every
part and level of Holarchy; it is
choreographed by compromises
made in the tacit knowledge that no
level may be sacrificed without kill-
ing the whole. At its best it becomes
elegant, harmonious, beautiful in its
dynamics of non-antagonistic coun-
terpoint and resolution. My hope for
humanity lies in the fact that life is
resilient and that the greatest @a-
tastrophes in our planet's life his-
tory have spawned the greatest

creativity.
A
a

Mark Twain tells the story of a
young man returning from his first
forays out into the world, amazed at
all his father has learned while he
was gone. It is of course a
characterization of budding
maturity: the ability to listen to an
elder's accumulated wisdom. When
we humans, after all a very new
species, drop our adolescent
arrogance of thinking we know it all
and read the wisdom in our parent
planet's accumulated experience, we
too will mature as a species, to our
own benefit and that of all other
species, as well as the planet itself.

Next v 27
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Lester R. Brown

1974

Obesity Epidemic Threatens Health
In Exercise-Deprived Societies

Obesity is reaching epidemic
proportions, afflicting a growing
number of people in industrial and
developing countries alike. It is
damaging human health, raising
the incidence of heart disease,
stroke, breast cancer, colon cancer,
arthritis, and adult onset diabetes.
In the United States, the Centers
for Disease Control (CDC) esti-
mates that 300,000 Americans now
die each year from obesity-related
illnesses.

Reducing obesity has tradition-
ally focused on lowering caloric in-
take by dieting, but there is grow-
Ing evidence that exercise depriva-
tion is also a major contributor to
obesity.

CDC Centers for Disease Control and Prevention
CDC Department of Health and Human Services

http://www.cdc.gov
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400 With metabolic systems shaped by 4
million years of highly active hunt-
ing and gathering, many people
may not be able to maintain a
healthy body weight without regu-
lar exercise.

For the first time in history, a
mayjority of adults in some societies
are overweight. In the United
States, 61 percent of all adults are
61 overweight. In Russia, the figure is

54 percent; in the United Kingdom
o4 51 51 percent; and in Germany 50 per-
>0 cent. For Europe as a whole, more
35 65 than half of those between 35 and 65

years of age are overweight.

The number who are overweight
Is rising in developing countries as
36 well. In Brazil, for example, 36 per-
cent of the adult population is over-
weight. Fifteen percent of China's
adult population is overweight. Not
only are more people overweight
than ever before, but their ranks
are expanding at a record rate.

15

80
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In the United States, obesity among
adults increased by half between
1980 and 1994. Among Americans,
20 percent of men and 25 percent of
women are more than 30 pounds
(13.6 kilograms) overweight. Sur-
veys in China showed that during
the boom years between 1989 and
1992, the share of adults overweight
jumped from 9 percent to 15 percent.

Juvenile obesity is rising rapidly.
In the United States, where at least
1 out of 10 youngsters 6 to 17 years
of age is overweight, the incidence of
obesity among children has more
than doubled over the last 30 years.
Not only does juvenile obesity typi-
cally translate into adult obesity,
but it also causes metabolic changes
that make the disease difficult to
treat in adulthood.

Obesity is concentrated in cities.
As societies urbanize and people
adopt sedentary lifestyles, obesity
Increases. In both China and Indo-
nesia, the share of people who are
obese in cities is double that in the
countryside. In the Congo, obesity is
six times higher in cities.
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In a Worldwatch Paper, Underfed
and Overfed, Gary Gardner and
Brian Halwelil report that the num-
ber who are overnourished and
overweight has climbed to 1.1 billion
worldwide, rivaling the number who
are undernourished and under-
weight. Peter Kopelman of the Royal
London School of Medicine summa-
rizes the thinking of the medical
community: "Obesity should no
longer be regarded simply as a cos-
metic problem affecting certain n-
dividuals, but [as] an epidemic that
threatens global well being."

Damage to health from obesity
takes many forms. In addition to the
Ilinesses noted earlier, heavier body
weight increases resistance to the
heart's pumping of blood, elevating
blood pressure. It also raises the
stress on joints, often causing lower
back pain. Those who are obese are
four times as likely to have diabetes
as those who are not.

As weight goes up, life expec-
tancy goes down. In analyzing this
relationship for Americans between
the ages of 30 and 42, one broad-
based study found that the risk of
death within 26 years increased by 1
percent with each additional pound
(0.45 kg) of weight.
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The estimated 300,000 Ameri-
cans who die prematurely each year
as a result of being overweight is
nearing the 400,000 who die prema-
turely from cigarette smoking. But
there is one difference. The number
of cigarettes smoked per person in
the United States is on the decline,
falling some 42 percent between
1980 and 1999; whereas obesity is on
the rise. If recent trends continue, it
Is only a matter of time before deaths
from obesity-related illnesses over-
take those related to smoking.

Gaining weight is a result of con-
suming more calories than are
burned. With modernization, caloric
intake has climbed. Over the last
two decades, caloric intake in the
United States has risen nearly 10
percent for men and 7 percent for
women. Modern diets are rich in fat
and sugar. In addition to sugars that
occur naturally in food, the average
American diet now includes 20 tea-
spoons of added sugar a day, much of
It in soft drinks and prepared foods.
Unfortunately, diets in developing
countries, especially in urban areas,
are moving in this same direction.

While caloric intake has been
rising, exercise has been declining.
The latest U.S. survey shows that 57
percent of Americans exercise only
occasionally or not at all, a number
that corresponds closely with the
share of the population that is over-
weight.
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Economic modernization has sys-
tematically eliminated exercise from
our lives. Workers commute by car
from home to work in an office or
factory, driving quite literally from
door to door. Automobiles have
eliminated daily walking and cy-
cling. Elevators and escalators have
replaced stairs. Leisure time is
spent watching television. In the
United Kingdom, the two lifestyle
variables that correlate most closely
with obesity are television viewing
and automobile ownership.

Children who watch television
five or more hours a day are five
times as likely to be overweight as
those who watch less than two hours
a day. Time spent playing computer
games and surfing the Internet in
lieu of playing outside is also con-
tributing to the surge in obesity.

A common impulse of those who
are overweight is to go on a diet of
some sort, attempting to reduce ca-
loric intake to the level of caloric
use. Unfortunately, this is physio-
logically difficult given the abnor-
mally low calorie use associated
with our sedentary lifestyles.
Ninety-five percent of Americans
who attempt to achieve a healthy
body weight by dieting alone fail.
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Another manifestation of diet fail-
ures is the extent to which people are
turning to liposuction to remove body
fat. Resorting to this risky surgical
procedure, which quite literally vac-
uums fat from under the skin, is a
desperate last measure for those
whose diets have failed. In 1998,
there were some 400,000 liposuction
procedures in the United States.

For many of those who are over-
weight, achieving a healthy body
weight depends on both reducing ca-
loric intake and burning more calo-
ries through exercise. Metabolically,
we are hunter-gatherers. Given our
heritage, exercise may be a genetic
imperative.

Restoring exercise in our daily
lives will not be easy. Today's cities,
designed for automobiles, are leading
to a life-threatening level of  exer-
cise deprivation. Our health de-
pends on creating neighborhoods that
are conducive to walking, jogging,
and bicycling.

The challenge is to redesign com-
munities, making public transporta-
tion the centerpiece of urban trans-
port, and augmenting it with side-
walks, jogging trails, and bikeways.
This also means replacing parking
lots with parks, playgrounds, and
playing fields. Unless we can design
a lifestyle that systematically re-
stores exercise to our daily routines,
the obesity epidemic — and the
health deterioration associated with
it — will continue to spread.
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