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Fritjof Capra

1974

Arnold Schultz: An Environmental Hero |
Admire

The first step in our endeavor to build
sustainable communities must be to be-
come "ecologically literate", i.e., to under-
stand the principles of organization that
ecosystems have evolved to sustain the
web of life. This requires a new way of
thinking, known as systemic thinking, or
"systems thinking"”. It means thinking in
terms of relationships, patterns, and con-
text.

One of the greatest teachers of ecology
from this systemic perspective is Arnold
Schultz, Professor Emeritus of the Univer-
sity of California at Berkeley and well-
loved mentor of its College of Natural Re-
sources. For the past quarter of a century,
25 Professor Schultz taught ecology and sys-
tems thinking to thousands of students,
who know him affectionately as "Arnold".

In the late 1950s, Arnold coined the
1950 term "ecosystemology" to convey the es-
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sence of his teaching. The first two parts of
this term form the word "ecosystem®, fol-
lowed by "-ology", which is derived from the
Greek logos ("word", "thought", or
"discourse™) and is commonly used in the
sense of "the science of". So, ecosystemol-
ogy is the science of ecosystems, which Ar-
nold understands in a very broad sense, al-
ways including human beings and their
ideas, values, and cultures. "Eco-
systemology,” he writes, "is designed to
study ecosystem in all its complexity".

The last two parts of the term,
"systemology", could be interpreted as "the
science of systems"; and if we combine the
first and last part, we get "ecology", inter-
spersed by "system", which I interpret as
the study of ecology with special emphasis
on systems thinking. All these meanings
resonate in Arnold's evocative term
"ecosystemology".

In his innovative courses in Ecosyste-
mology, which have become legendary at
Berkeley, Arnold Schultz introduced his
students to a broad conception of ecology
through essays, parables, poetry, science,
philosophy, art, humor, and pilgrimages to
places of great natural beauty. He always
emphasized that thorough ecological
knowledge must include the knowledge of
how we human beings — with our ideas
and values, cultures, technologies, and -
cial institutions — are embedded in na-
ture's ecosystems. “Along with the human
beings," Arnold writes, "come ideas, poli-
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cies, theories, rules and regulations, man-
agement practices, etc. These also are
components of the ecosystem. You can’t
leave them out.”

With his rich and passionate approach
to ecology, Arnold not only taught his stu-
dents sound ecological knowledge, but also
provided them with profound experiences.
"I am convinced,” he maintains, "that
teaching ecological principles, fortified by
countless facts and figures, won't cut it. We
have to develop empathy, love and loyalty
to all life and to the land... We must learn
with our hearts as well as with our brains.”

Arnold taught his annual course well
beyond his official age of retirement, and
when the University finally persuaded him
to leave, he continued teaching Ecosyste-
mology in his large living room to a lively
crowd of adoring young students, gathered
on the floor around him.

Over his many years of teaching, Arnold
encouraged thousands of students to think
about whole ecosystems and to become fer-
vent environmental educators. For more

o5 than 25 years, his students have developed
solutions to environmental problems, writ-
ten environmental books, and become lead-
ers in international efforts to protect en-
dangered habitats. Other former students
have formed their own environmental or-
ganizations, serve as conservation biolo-
gists and resource managers, provide con-

NGO sulting services to NGOs, engage in envi-
ronmental education, and lead government
agencies.
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The great challenge of our time is to re-
shape our global economy by making it
compatible with the demands of human
dignity and ecological sustainability. The
conceptual and ethical foundations for
meeting this challenge were built in no
small part by my environmental hero Ar-
nold Schultz, during many decades of self-
less and inspired teaching.

9
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Environmental Inspiration

While I was a student at the University
of California in 1970, | went to listen to a
visiting professor, who was an expert on
environment and population. He spoke for
well over an hour — much longer than was
usual at American universities — and peo-
ple said afterwards, that they sat there
dreading the moment when he would stop.
He presented a lengthy list of sure-fire sta-
tistics on his topic, hammering home his
message with point after bang-bang point.
During all my time as a student, | did not
learn as much from a lecture as this one by
Paul Ehrlich.

Paul Ehrlich

It wasn't only what he said; it was the
way he said it. A tall and commanding fig-
ure, he was scientific authority itself. To-
tally on top of his subject, he persuaded us
that his case was on target all along the
way. If the reader wants to hear of a then
youthful student who was inspired like
crazy, | was he. There and then, | decided
that I would not only study plants and in-
sects; | would learn about the sheer pres-
sures of too many people. | would also
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learn how to "project” to an audience with
storming style.

PALIL
EHRLICH

ArD
THE

I had heard about Paul Ehrlich before I
arrived in California, having come across
his first book, The Population Bomb. The
book was so compelling in its arguments
and so readily readable, that | supposed it
would have carried all before it. Then, I
learned that while Ehrlich's book had trig-
gered a revolution in many people's think-
ing about population and environment, he
had also run into a firestorm of criticism
from many sides, including certain of his
academic colleagues. What was he — a
professional scientist — doing, writing a
popular book, all against university tradi-
tion? And then, he was going on television
to spread his message further? Simply un-
heard of; shouldn't be allowed.

Over the years, I've followed Ehrlich's
activities closely. I've got to know him as
an expert's expert in a whole variety of
fields — ecology, genetics, ecosystemology,
evolution, economics, sociology, and what-
ever else relates to the environmental
cause overall. I've also come to know him
as an exceptionally supportive colleague
while I was grappling with an environmen-
talist career. I, too, have found that not all
professional colleagues can be as genuine
as might be supposed. When a fellow sci-
entist once described some of my environ-
mental views as "evil", I thought of Ehrlich
and the far harder knocks he has endured,
and many times more of them than | would
ever encounter.

Best of all, I've spent time with Ehrlich
in all manner of "non-business" ways,



Norman Myers

whether hiking, dining or simply chatting.
When you sit at his meal table, he is likely
to put a bottle of wine on the table with its
label concealed by a sock, inviting guests to
guess its type and vintage. Ehrlich likes
his fun.

There have been other inspirational
people for me. One was my main supervi-
sor at the University of California. | did not
start with him; rather, | chose a wildlife
professor of international repute — and |
promptly fell out with him. I looked for an
alternative guide, and found that other
professors did not care to take on such an
argumentative student. | was faced with
the prospect of having to leave the univer-
sity just months after arriving there. Then,
| approached a minor-seeming professor,
Arnold Schultz — "minor” since he was re-
garded with caution by certain of his aca-
demic colleagues, being strictly interdisci-
plinary and with a forte for "sideways
thinking", i.e., unorthodox thinking. He
took me on, and | gained more from him
than from any other individual at Berkeley.
On my last day at the university, he asked
me what was the most important thing |
had learned. Only semi-seriously, | replied
"How to outwit the system." He responded,
"You could not have learned anything more
important.” This single comment from
Schultz has been of much use to me during
the following thirty years.

30
I have benefited from lots of other inspi-
rational persons. Ed Wilson of Harvard
University is a scientific genius, and an
unusually brave person. While lecturing to
a prestigious conference audience, he found
one of his critics went so far as to throw a
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jug of water over his head in front of several
hundred people. Wilson did not pause, but
went right ahead with his lecture — and
his gesture did more to persuade the audi-
ence to accept his case than all the scientific
analyses he supplied. Another profound
lesson for me.

Edward Wilson

I likewise admire Lester Brown, who of-
ten writes for The Bridge. A superlative
thinker and a master of "analytic linkages"
between environment, population, econom-
ics, consumption, security and a dozen
other fields. He too has attracted much
criticism from academics, precisely because
he thinks differently from them. He was
the first to alert the world to the prospect
that China would switch from being a ma-
jor grain exporter to becoming the world's
2 <'L_J] leading grain importer. At first, his con-

clusion was not only rejected, but derided
. by many so-called authorities, but now it
has become established as part of main-
stream thinking.

Lester R. Brown

Peter David Pedersen

(~

Finally, there is one person whom | often
think of as an environmental pioneer in a
different sense. A Danish man living in
Tokyo, he has taught himself to speak
Japanese as fluently as any citizen, plus
English (and American). That alone is ex-
ceptional. More remarkable still, he has set
up the first consultancy organization in Ja-
pan specializing in environment in relation
to the corporate world. Despite many start-
out frustrations, he is proving that an envi-
ronmentalist can prosper in the business
field. For me as an environmental consult-
ant living in far-off England, he too is an
inspiration. Thanks, Peter David Peder-
sen.
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A Person to be Inspired By

MIT Aurelio Peccei is known to the world as
1972 the “Founder” of the Club of Rome, the re-
markable think tank that published the fa-

mous The Limits to Growth report, written

in 1972 by a team of scientists from MIT.

The first report to the Club of Rome sold

millions of copies, and stirred massive de-

bate. There are few organizations, which

have had the capacity to mobilize heads of

state, as Aurelio Peccei. When meetings

were chaired by Dr. Peccei, it was not to

discuss, but to agree on concrete initiatives.

Aurelio Peccei

Club of Rome

1968

The Limits of Growth

1972
100
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Gunter Pauli

How could an Italian top executive of
FIAT, a founder of Alitalia, a chairman of
Olivetti and a business developer without
parallel in the developing world be so dedi-
cated to sustainable development? There
are few business executives who have dared
to question the core of business operations.
And if they do, they seldom have the capac-
ity to mobilize others to follow in debating
the changes needed to make a fundamental
difference.

During the oil crisis, it seemed quite ob-
vious that the crisis triggered required
dramatic improvements in the prevailing
economic system. The strong request for an
adjustment of the economic model came
during the Golden Sixties from a person
who had made his career in business. It
was formulated — though not listened to —
— when growth was still unrelenting.
Aurelio Peccei was convinced that the
Golden Sixties had all the ingredients for
an economic, social and ecological crisis. As
a student, | contacted Aurelio Peccei during
that economic crisis and asked for his ad-
vice. What could a student do? To my great
surprise, he responded and influenced my
career path.

FIAT
1899 7 11
FIAT
1
Olivetti
1909

Fabbrica Italiana di Automobili Torino(
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Aurelio Peccei obtained a PhD in eco-

nomics, studying the first five-year plan of

1930 Lenin. He started his career building a
plane factory in China in the 1930s. He re-

turned as a top executive of FIAT, after

suffering torture by the fascists in the sec-

ond world war. When Aurelio Peccei came

to Japan, he met with Dr. Koji Kobayashi,

NEC who was then the president of NEC; the
two reached a quick understanding: we

cannot leave the world on the path it has

blindly chosen. Together with visionaries in

Japan such as Dr. Saburo Okita (later min-

ister of foreign affairs) and Dr. Michio Na-

gai (later minister of education), Peccei

built a worldwide network of individuals

, from all walks of life, to jointly raise the

FIAT

awareness that the course of development
was not the right one.

When business is aware of its power and
its limitations, and when individuals are
conscious about their capacity to mobilize
ideas and people, so that action can follow,
then we know that we are on the verge of a
paradigm shift. It is clear that this kind of
leadership is missing today.

Aurelio Peccei had both the vision and
the capacity to communicate this vision to
millions, and also the capacity to mobilize
the few from science, politics and the social
sciences to come to a common understand-
ing of what can be done, what has to be
done, and what should be done next.

In his last years, Aurelio Peccei grew in-
creasingly aware of the obstacles of tradi-
tional interests groups erected in order to
slow down change, which would undermine
their present position. He dedicated most
of his energy to the youngsters. He made a
bold appeal to the next generation in his
book “ Hundred Pages on the Future” . If
the next generation does not imagine a bet-
ter world, and does not do something about

100
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it themselves, then it will never be done. |
had the great pleasure and the honor to
work for years with Peccei. He introduced
me to systems thinking and urged me to be
a practitioner of my ideas, fighting to real-
ize my dreams.

Perhaps the world today is not only
missing the visionaries and leaders; it is
missing mentors. Because, without a men-
tor, how can a young person ever have the
confidence and the freedom to goon in a
world, which so often seems all too indiffer-
ent.
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Elisabet Sahtouris

http://www.sahtouris.com

MIT HORTZON/NOVA

MBA

Bainbridge Graduate Institute in Washington State, MBA Program
http://ww._bgiedu.org/mba_cohort_description.aspx
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From Natural Capitalism to Mature Natural
Economics

Asked to write about "Business
that Restores Natural Capital” for this is-
sue, | immediately find myself thinking
about the term Natural Capital itself.
Clearly, when we say “capital” we think of
money. So when we say “Natural Capital”
we think of Nature’s value in money. We
think of our ecosystems as belonging to us
and having monetary value. We think in
terms of getting maximum value from Na-
ture while making our “natural resources”
last as long as possible.

We think and talk and this way in order
to attract business people to more ecologi-
cally sound ways of doing business, and
certainly books such as Natural Capitalism
by Amory and Hunter Lovins and Paul
Hawken are filled with wonderful examples
of ecologically sound technologies, includ-
ing efficient energy production and usage.
Amory Lovins is one of my fellow faculty in
a new MBA program on sustainable busi-
ness, and his task is to teach how to bring
these new ecologically sound technologies
into our present economic system.

MBA
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I understand the value of thinking this
way in order to begin our transition out of
the fiercely competitive economics of capi-
talism, with its insistent and tyrannical
guarterly bottom line, but my task, as an
evolution biologist, is to teach the organi-
zation and sustainable evolution of
Nature’s living systems so that we humans
can more effectively copy them in the evo-
lution of our own economic system.

Unfortunately, business people, like the
rest of society, have been taught that Na-
ture operates on a Darwinian model of
endless competition in scarcity. At a recent
Spirituality and Business Conference, |
even heard the CEO of a rapidly growing
US bank proudly portray his company as
being in “sustainable growth” by knocking
out virtually all its competitors to grow and

u " grow and grow. When | questioned this
definition of sustainability, he simply re-
peated it and then defended it on Darwin-
ian grounds—that we must realize this is a
dog-eat-dog world whether we like it or not.

Darwin did not have a “mechanism” for

17 p20 natural selection—his model of evolution—
until he read Malthus’ article about food

shortages and starvation, arguing that hu-

“ " mans reproduced with exponential increase
while their food production only increased

arithmetically. Could it be that all Nature's

young had to compete for food when there

wasn't enough for all, Darwin reasoned?

Was this how she put creatures to the test?

If so, then surely the fittest in this compe-

tition would pass the test and survive to

grow up and reproduce. It all seemed so

clear—large numbers in the face of too little
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food produced competition, and competition
led to natural selection.

Apparently Darwin did not notice that

unlike the human food production system

p " Malthus described, wherein people grow
and consume certain chosen and *“de-
fanged” species that cannot consume them,
ecosystems are made of species that eat and
recycle each other. He failed to see that
natural (as opposed to domesticated) spe-
cies are balanced reciprocally as both food
producers and food consumers. The most
abundant food—soil bacteria and fungus—
is consumed by the plants, which in turn
produce more abundantly than their ani-
mal consumers, which are themselves ulti-
mately consumed by the soil bacteria and
funguses, completing not a food chain, but a
food cycle. Animal species are kept healthy
and in balance with each other by predator-
prey relationships, long known to play an
- important role in weeding out the frail or

damaged and exercising the healthy.

The extrapolation to all Nature from
Malthus’ analysis of exponential human
reproduction and only arithmetically grow-
ing human farming was thus completely
unwarranted because Nature is actually
about ever self-balancing abundance. Yet
the concept of competition in scarcity as the
sole driver of evolution was presented as
the basis of a scientific theory of evolution
that has been promoted ever since. People
were readily persuaded to see this “natural”
scheme of things in capitalist competition.
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Capitalism is actually very similar to
the immature species economics of Na-
ture—in particular, the economics of what
ecologists call Type | ecosystems. In these
systems, young species compete for re-
sources, using as many as possible to mul-
tiply themselves quickly and ruthlessly.
Eventually, however, they learn that feed-
ing their competitors works better than
killing them off, because the more other
species there are depending on yours, the
more there are to support your own needs.
This leads to a creatively collaborative ma-
ture economics of the kind Nature demon-
strates in Type Ill ecosystems, such as
prairies and rainforests.

This is exactly the kind of collaborative
maturity that human economics must re-
flect soon—unless we kill ourselves off by
refusing to grow up and remaining in the
self-destructive juvenile species economic
mode. This is why we must recognize that
Darwin got stuck in describing immature
species and failed to see their mature ver-
sions!

Scott Bowman, one of my students in the
new MBA program mentioned above, just
submitted a paper on the necessary shift
from the mechanistic models on which most
of our human businesses are founded, to
organic models that better reflect mature
living systems. He wrote:

Biology views the world in terms of life
cycles and the robustness of life  health,
process and systems. Can you imagine a
doctor filling out an environmental impact
report on putting arsenic into your body?
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“It's a bad thing, “ she'd say, “don’t do it.” If
we viewed a stream as a living system, and
more, as a living system that is part of our
own living system — part of our body - could
we avoid this conclusion about dumping
arsenic?

400 180kg When the 400-pound guy comes into the
office complaining of knee problems a good
doctor doesn’t just examine the viability of
the joint and what might be done to keep

210 ( 95kg) the joint functioning (like artificial market

supports). He'll say, “Lose 210 pounds, or
after your knee blows out you’ll die of a
heart attack.” In a Medical/Biological
model we have no difficulty apprehending
that a build up of waste within a body or
other accumulations caused by over-
consumption are a serious concern to the
health and viability of an organism or eco-
system. Yet we drive our very economy by
over-consumption. We consider it good
business to be able to create the need for
things we didn’'t know we wanted.

If we thought in terms of systems and
health, would we put growth hormones in
the food our children eat? “It's a bad thing,
don’'t do it.”

... What if we saw a company in terms of
its metabolism? How much life does it sup-
port? How robust is the life it supports? Is it
efficient in its use of resources and its
elimination of waste? Is it consuming more
than its environment can support? Is it re-
turning to its environment at least as much
total value as it takes? Does it contribute
to, or detract from, the ability of other com-
panies to support life and be robust? These
are very cool questions to be asking of a
business, which changes the nature of a
business investment from the satisfaction
of personal greed to one of public service,
something to take great pride in.
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I see from this paper that Scott has
really absorbed the idea of shifting from
mechanics to organics, from a capitalism
rooted in fierce competition to the new and
yet unnamed economic systems of a mature
human future.
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