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SPECIAL ISSUE:

MOVING TOWARD A SUSTAINABLE FUTURE
PLEASE FORWARD THIS ISSUE
TO YOUR FRIENDS AND COLLEAGUES.

With the tragic impact of the recent natural disasters and the growing evidence of global warming, climate change has come to the forefront as a major concern and challenge for the world’s
citizenry.While the realization of the scope of the problem is new to many, system dynamicists
have been documenting the troubling trends for more than 30 years. In 1972, a group at MIT
created a computer model that projected the alarming consequences of continued unchecked
growth.The resulting book, The Limits to Growth (Universe Books, 1972), shocked the world
and became an international best seller.
Authors Donella Meadows (deceased), Dennis Meadows, and Jørgen Randers recently published
a third edition, Limits to Growth:The 30-Year Update (Chelsea Green Publishing, 2004). In updating the model and book, they found that the trends documented three decades ago were
largely unchanged and that humankind continues on a path toward environmental and social
collapse. But rather than offering a series of grim prospects for the future, the authors conclude
the book with an optimistic call to action and a surprising set of “tools” for making the
transition to a more sustainable way of living on the planet.
Thanks to the generosity of Chelsea Green Publishing(www.chelseagreen.com), in this issue of
The Systems Thinker, we are publishing Chapter 8 of The Limits to Growth:The 30-Year Update
in its entirety (p. 2).We’ve also included recent comments by Dennis Meadows about the role
of collaboration in finding and implementing solutions to big problems (p. 10). Because any
large-scale change effort requires a critical mass of engaged and interested people working
together, we would like to encourage you to forward this special issue to your colleagues,
friends, members of community groups and religious organizations—anyone you can think of
who might respond to the call to action.True change begins when each of us decides to do
something differently.
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F E A T U R E

TOOLS FOR THE TRANSITION TO SUSTAINABILITY
B Y D O N E L L A M E A D OW S , J Ø R G E N R A N D E R S , A N D D E N N I S M E A D OW S

Chapter 8 of Limits to Growth: The 30-Year Update (Chelsea Green Publishing, 2004)
Reprinted by permission.
We must be careful not to succumb to
despair, for there is still the odd glimmer of
hope.
—Edouard Saouma, 1993

Can we move nations and people in the
direction of sustainability? Such a move
would be a modification of society comparable in scale to only two other changes:
the Agricultural Revolution of the late
Neolithic and the Industrial Revolution of
the past two centuries.Those revolutions
were gradual, spontaneous, and largely
unconscious.This one will have to be a fully
conscious operation, guided by the best
foresight that science can provide. . . . If we
actually do it, the undertaking will be
absolutely unique in humanity’s stay on the
Earth.
—William D. Ruckelshaus, 1989

e have been writing about, talk-

W ing about, and working toward

sustainability for over three decades
now.We have had the privilege of
knowing thousands of colleagues in
every part of the world who work in
their own ways, with their own talents, in their own societies toward a
sustainable society.When we act at
the official, institutional level and
when we listen to political leaders, we
often feel frustrated.When we work
with individuals, we usually feel
encouraged.

Everywhere we find folks who
care about the earth, about other people, and about the welfare of their
children and grandchildren.They recognize the human misery and the
environmental degradation around
them, and they question whether policies that promote more growth along
the same old lines can make things
better. Many of them have a feeling,
often hard for them to articulate, that
the world is headed in the wrong
direction and that preventing disaster
will require some big changes.They
are willing to work for those changes,
if only they could believe their efforts
would make a positive difference.
They ask: What can I do? What can governments do? What can corporations do?
What can schools, religions, media do?
What can citizens, producers, consumers,
parents do?
Experiments guided by those
questions are more important than
any specific answers, though answers
abound.There are “50 simple things
you can do to save the planet.” Buy
an energy-efficient car, for one. Recycle your bottles and cans, vote knowledgeably in elections—if you are
among those people in the world
blessed with cars, bottles, cans, or
elections.There are also not-so-simple

World3 Model
The World3 model is a computer simulation of interactions among population, industrial growth, food production, and limits in the ecosystems of the Earth. It was created
in 1970-1972 by a project team within the System Dynamics Group at MIT’s Sloan
School of Management to analyze the long-term causes and consequences of growth in
the world’s population and material economy.The study was commissioned by the Club
of Rome. Dennis Meadows, then on the faculty at MIT, assembled and directed the 16person project tream. Based on the scenarios that emerged from the model, Donella
Meadows, Dennis Meadows, and Jørgen Randers wrote the bestselling and highly influential book Limits to Growth (Universe Books, 1972).
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things to do:Work out your own frugally elegant lifestyle, have at most
two children, argue for higher prices
on fossil energy (to encourage energy
efficiency and stimulate development
of renewable energy), work with love
and partnership to help one family lift
itself out of poverty, find your own
“right livelihood,” care well for one
piece of land, do whatever you can to
oppose systems that oppress people or
abuse the earth, run for election
yourself.
All these actions will help. And,
of course, they are not enough. Sustainability and sufficiency and equity
require structural change; they require
a revolution, not in the political sense,
like the French Revolution, but in
the much more profound sense of the
agricultural or industrial revolutions.
Recycling is important, but by itself it
will not bring about a revolution.
What will? In search of an
answer, we have found it helpful to
try to understand the first two great
revolutions in human culture, insofar
as historians can reconstruct them.
The First Two Revolutions:
Agriculture and Industry

About 10,000 years ago the human
population, after millennia of evolution, had reached the huge (for the
time) number of about 10 million.
These people lived as nomadic
hunter-gatherers, but in some regions
their numbers had begun to overwhelm the once abundant plants and
game.To adapt to the problem of disappearing wild resources they did two
things. Some of them intensified their
migratory lifestyle.They moved out
of their ancestral homes in Africa and
the Middle East and populated other
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areas of the game-rich world.
Others started domesticating animals, cultivating plants, and staying in
one place. That was a totally new idea.
Simply by staying put, the protofarmers altered the face of the planet,
the thoughts of humankind, and the
shape of society in ways they could
never have foreseen.
For the first time it made sense to
own land. People who didn’t have to
carry all their possessions on their
backs could accumulate things, and
some could accumulate more than
others.The ideas of wealth, status,
inheritance, trade, money, and power
were born. Some people could live
on excess food produced by others.
They could become full-time toolmakers, musicians, scribes, priests, soldiers, athletes, or kings.Thus arose, for
better or worse, guilds, orchestras,
libraries, temples, armies, competitive
games, dynasties, and cities.
As its inheritors, we think of the
agricultural revolution as a great step
forward. At the time it was probably a
mixed blessing. Many anthropologists
think that agriculture was not a better
way of life, but a necessary one to
accommodate increasing populations.
Settled farmers got more food from a
hectare than hunter-gatherers did, but
the food was of lower nutritional
quality and less variety, and it required
much more work to produce. Farmers
became vulnerable in ways nomads
never were to weather, disease, pests,
invasion by outsiders, and oppression
from their emerging ruling classes.
People who did not move away from
their own wastes experienced
humankind’s first chronic pollution.
Nevertheless, agriculture was a
successful response to wildlife scarcity.
It permitted yet more population
growth, which added up over centuries
to an enormous increase, from 10 million to 800 million people by 1750.
The larger population created new
scarcities, especially in land and energy.
Another revolution was necessary.
The industrial revolution began
in England with the substitution of
abundant coal for vanishing trees.The
use of coal raised practical problems
of earthmoving, mine construction,
water pumping, transport, and con© 2 0 0 5 P E G A S U S C O M M U N I C AT I O N S

trolled combustion.These problems
were solved relatively quickly, resulting in concentrations of labor around
mines and mills.The process elevated
technology and commerce to a
prominent position in human society—above religion and ethics.
Again everything changed in
ways that no one could have imagined. Machines, not land,
became the central
means of production.
Feudalism gave way
to capitalism and
to capitalism’s
dissenting
offshoot,
communism. Roads,
railroads, factories, and
smokestacks appeared on the landscape. Cities swelled. Again the
change was a mixed blessing. Factory
labor was even harder and more
demeaning than farm labor.The air
and waters near the new factories
turned unspeakably filthy.The standard of living for most of the industrial workforce was far below that of
a farmer. But farmland was not available; work in a factory was.
It is hard for people alive today
to appreciate how profoundly the
industrial revolution changed human
thought, because that thought still
shapes our perceptions. In 1988 historian Donald Worster described the
philosophical impact of industrialism
perhaps as well as any of its inheritors
and practitioners can:
“The capitalists . . . promised that,
through the technological domination
of the earth, they could deliver a
more fair, rational, efficient and productive life for everyone. . . .Their
method was simply to free individual
enterprise from the bonds of traditional hierarchy and community,
whether the bondage derived from
other humans or the earth . . .That
meant teaching everyone to treat the
earth, as well as each other, with a
frank, energetic, self-assertiveness. . . .
People must . . . think constantly in
terms of making money.They must
regard everything around them—the
land, its natural resources, their own
labor—as potential commodities that
might fetch a profit in the market.
781.398.9700

They must demand the right to produce, buy, and sell those commodities
without outside regulation or interference. . . . As wants multiplied, as
markets grew more and more farflung, the bond between humans and
the rest of nature was reduced to the
barest instrumentalism.” 1
That bare instrumentalism led to
incredible productivity and
a world that now supports, at varying levels
of sufficiency, 6,000
million people—more
than 600 times the
population existing
before the agricultural
revolution. Far-flung
markets and swelling
demands drive environmental
exploitation from the poles to the
tropics, from the mountaintops to the
ocean depths.The success of the
industrial revolution, like the previous
successes of hunting-gathering and of
agriculture, eventually created its own
scarcity, not only of game, not only of
land, not only of fuels and metals, but
of the total carrying capacity of the
global environment. Humankind’s
ecological footprint had once more
exceeded what was sustainable. Success created the necessity for another
revolution.
The Next Revolution:
Sustainability

It is as impossible now for anyone to
describe the world that could evolve
from a sustainability revolution as it
would have been for the farmers of
6000 BC to foresee the corn and soybean fields of modern Iowa, or for an
English coal miner of AD 1800 to
imagine an automated Toyota assembly line. Like the other great revolutions, the coming sustainability
revolution will also change the face of
the land and the foundations of
human identities, institutions, and cultures. Like the previous revolutions, it
will take centuries to unfold fully—
though it is already under way.
Of course no one knows how to
bring about such a revolution.There
is not a checklist: “To accomplish a
global paradigm shift, follow these 20
steps.” Like the great revolutions that
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came before, this one can’t be planned
or dictated. It won’t follow a list of
fiats from government or a proclamation from computer modelers.The
sustainability revolution will be
organic. It will arise from the visions,
insights, experiments, and actions of
billions of people.The burden of
making it happen is not on the shoulders of any one person or group. No
one will get the credit, but everyone
can contribute.
Our systems training and our
own work in the world have affirmed
for us two properties of complex systems germane to the sort of profound
revolution we are discussing here.
First, information is the key to
transformation.That does not necessarily mean more information, better
statistics, bigger databases, or the
World Wide Web, though all of these
may play a part. It means relevant, compelling, select, powerful, timely, accurate
information flowing in new ways to
new recipients, carrying new content,
suggesting new rules and goals (rules
and goals that are themselves information).When its information flows
are changed, any system will behave
differently.The policy of glasnost, for
example—the simple opening of
information channels that had long
been closed in the Soviet Union—
guaranteed the rapid transformation
of Eastern Europe beyond anyone’s
expectations.The old system had
been held in place by tight control of
information. Letting go of that control triggered total system restructuring (turbulent and unpredictable, but
inevitable).
Second, systems strongly resist
changes in their information flows,
especially in their rules and goals. It is
not surprising that those who benefit
from the current system actively
oppose such revision. Entrenched
political, economic, and religious
cliques can constrain almost entirely
the attempts of an individual or small
group to operate by different rules or
to attain goals different from those
sanctioned by the system. Innovators
can be ignored, marginalized,
ridiculed, denied promotions or
resources or public voices.They can
be literally or figuratively snuffed out.
4

Only innovators, however—by
perceiving the need for new information, rules, and goals, communicating
about them, and trying them out—
can make the changes that transform
systems.This important point is
expressed clearly in a quote that is
widely attributed to Margaret Mead,
“Never deny the power of a small
group of committed individuals to
change the world. Indeed that is the
only thing that ever has.”
We have learned the hard way
that it is difficult to live a life of
material moderation within a system
that expects, exhorts, and rewards
consumption. But one can move a
long way in the direction of moderation. It is not easy to use energy efficiently in an economy that produces
energy-inefficient products. But one
can search out, or if necessary invent,
more efficient ways of doing things,
and in the process make those ways
more accessible to others.
Above all, it is difficult to put
forth new information in a system
that is structured to hear only old
information. Just try, sometime, to
question in public the value of more
growth, or even to make a distinction
between growth and development,
and you will see what we mean. It
takes courage and clarity to challenge
an established system. But it can be
done.
In our own search for ways to
encourage the peaceful restructuring
of a system that naturally resists its
own transformation, we have tried
many tools.The obvious ones are
rational analysis, data gathering, systems thinking, computer modeling,
and the clearest words we can find.
Those are tools that anyone trained in
science and economics would automatically grasp. Like recycling, they
are useful, necessary, and they are not
enough.
We don’t know what will be
enough. But we would like to conclude by mentioning five other tools
we have found helpful.We introduced
and discussed this list for the first time
in our 1992 book [Beyond the Limits:
Confronting Global Collapse, Envisioning
a Sustainable Future]. Our experience
since then has affirmed that these five
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tools are not optional; they are essential characteristics for any society that
hopes to survive over the long term.
We present them here again in our
concluding chapter “not as the ways
to work toward sustainability, but as
some ways.”
“We are a bit hesitant to discuss
them,” we said in 1992, “ because we
are not experts in their use and
because they require the use of words
that do not come easily from the
mouths or word processors of scientists.They are considered too ‘unscientific’ to be taken seriously in the
cynical public arena.”
What are the tools we
approached so cautiously?
They are: visioning, networking,
truth-telling, learning, and loving.
It seems like a feeble list, given
the enormity of the changes required.
But each of these exists within a web
of positive loops.Thus their persistent
and consistent application initially by
a relatively small group of people
would have the potential to produce
enormous change—even to challenge
the present system, perhaps helping to
produce a revolution.
“The transition to a sustainable
society might be helped,” we said in
1992, “by the simple use of words like
these more often, with sincerity and
without apology, in the information
streams of the world.” But we used
them with apology ourselves, knowing how most people would receive
them.
Many of us feel uneasy about
relying on such “soft” tools when the
future of our civilization is at stake,
particularly since we do not know
how to summon them up, in ourselves or in others. So we dismiss
them and turn the conversation to
recycling or emission trading or
wildlife preserves or some other necessary but insufficient part of the sustainability revolution—but at least a
part we know how to handle.
So let’s talk about the tools we
don’t yet know how to use, because
humanity must quickly master them.
Visioning

Visioning means imagining, at first
generally and then with increasing
© 2 0 0 5 P E G A S U S C O M M U N I C AT I O N S

specificity, what you really want.That
is, what you really want, not what
someone has taught you to want, and
not what you have learned to be willing to settle for.Visioning means taking off the constraints of “feasibility,”
of disbelief and past disappointments,
and letting your mind dwell upon its
most noble, uplifting, treasured
dreams.
Some people, especially young
people, engage in visioning with
enthusiasm and ease. Some find the
exercise of visioning frightening or
painful, because a glowing picture of
what could be makes what is all the
more intolerable. Some people never
admit their visions, for fear of being
thought impractical or “unrealistic.”
They would find this paragraph
uncomfortable to read, if they were
willing to read it at all. And some
people have been so crushed by their
experience that they can only explain
why any vision is impossible.That’s
fine; skeptics are needed, too.Vision
needs to be disciplined by skepticism.
We should say immediately, for
the sake of the skeptics, that we do
not believe vision makes anything
happen.Vision without action is useless. But action without vision is
directionless and feeble.Vision is
absolutely necessary to guide and
motivate. More than that, vision, when
widely shared and firmly kept in sight,
does bring into being new systems.
We mean that literally.Within the
limits of space, time, materials, and
energy, visionary human intentions
can bring forth not only new information, new feedback loops, new
behavior, new knowledge, and new
technology, but also new institutions,
new physical structures, and new
powers within human beings. Ralph
Waldo Emerson recognized this profound truth 150 years ago:
“Every nation and every man
instantly surround themselves with a
material apparatus which exactly corresponds to their moral state, or their
state of thought. Observe how every
truth and every error, each a thought
of some man’s mind, clothes itself
with societies, houses, cities, language,
ceremonies, newspapers. Observe the
ideas of the present day . . . see how
© 2 0 0 5 P E G A S U S C O M M U N I C AT I O N S

each of these abstractions has embodied itself in an imposing apparatus in
the community, and how timber,
brick, lime, and stone have flown into
convenient shape, obedient to the
master idea reigning in the minds of
many persons. . . .
It follows, of course, that the least
change in the man will change his
circumstances; the least enlargement
of ideas, the least mitigation of his
feelings in respect to other men . . .
would cause the most striking
changes of external things.” 2

Vision without action is useless.
But action without vision is
directionless and feeble.
Vision is absolutely necessary
to guide and motivate.

A sustainable world can never be
fully realized until it is widely envisioned.The vision must be built up
by many people before it is complete
and compelling. As a way of encouraging others to join in the process,
we’ll list here some of what we see
when we let ourselves imagine a sustainable society we would like to live
in—as opposed to one we would be
willing to settle for.This is by no
means a definitive list.We include it
here only to invite you to develop
and enlarge it.
• Sustainability, efficiency, sufficiency,
equity, beauty, and community as the
highest social values.
• Material sufficiency and security for
all.Therefore, by individual choice as
well as communal norms, low birth
rates and stable populations.
• Work that dignifies people instead
of demeaning them. Some way of
providing incentives for people to
give their best to society and to be
rewarded for doing so, while ensuring
that everyone will be provided for
sufficiently under any circumstances.
• Leaders who are honest, respectful,
intelligent, humble, and more interested in doing their jobs than in
keeping their jobs, more interested in
781.398.9700

serving society than in winning
elections.
• An economy that is a means, not an
end, one that serves the welfare of the
environment, rather than vice versa.
• Efficient, renewable energy systems.
• Efficient, closed-loop materials
systems.
• Technical design that reduces emissions and waste to a minimum, and
social agreement not to produce
emissions or waste that technology
and nature can’t handle.
• Regenerative agriculture that
builds soils, uses natural mechanisms
to restore nutrients and control
pests, and produces abundant, uncontaminated food.
• The preservation of ecosystems in
their variety, with human cultures living in harmony with those ecosystems; therefore, high diversity of both
nature and culture, and human appreciation for that diversity.
• Flexibility, innovation (social as well
as technical), and intellectual challenge. A flourishing of science, a continuous enlargement of human
knowledge.
• Greater understanding of whole
systems as an essential part of each
person’s education.
• Decentralization of economic
power, political influence, and scientific expertise.
• Political structures that permit a
balance between short-term and
long-term considerations; some way
of exerting political pressure now on
behalf of our grandchildren.
• High-level skills on the part of citizens and governments in the arts of
nonviolent conflict resolution.
• Media that reflect the world’s diversity and at the same time unite cultures with relevant, accurate, timely,
unbiased, and intelligent information,
presented in its historic and wholesystem context.
• Reasons for living and for thinking
well of ourselves that do not involve
the accumulation of material things.
Networking

We could not do our work without
networks. Most of the networks we
belong to are informal.They have
small budgets, if any, and few of them
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appear on rosters of world organizations.3 They are almost invisible, but
their effects are not negligible. Informal networks carry information in
the same way as formal institutions
do, and often more effectively.They
are the natural home of new information, and out of them new system
structures can evolve.4
Some of our networks are very
local, some are international. Some
are electronic, some involve people
looking each other in the face
every day.Whatever their form,
they are made up of people who
share a common
interest in some
aspect of life, who
stay in touch and pass
around data and tools
and ideas and
encouragement, who like
and respect and support each
other. One of the most important
purposes of a network is simply to
remind its members that they are not
alone.
A network is nonhierarchical. It
is a web of connections among
equals, held together not by force,
obligation, material incentive, or
social contract, but by shared values
and the understanding that some
tasks can be accomplished together
that could never be accomplished
separately.
We know of networks of farmers
who share organic pest control methods.There are networks of environmental journalists, “green” architects,
computer modelers, game designers,
land trusts, consumer cooperatives.
There are thousands and thousands of
networks that developed as people
with common purposes found each
other. Some networks become so
busy and essential that they evolve
into formal organizations with offices
and budgets, but most come and go as
needed.The advent of the World
Wide Web certainly has facilitated and
accelerated the formation and maintenance of networks.
Networks dedicated to sustainability at both the local and the
global levels are especially needed to
create a sustainable society that harmonizes with local ecosystems while
6

keeping itself within global limits.
About local networks we can say little here; our localities are different
from yours. One role of local networks is to help reestablish the sense
of community and relation to place
that has been largely lost since the
industrial revolution.
When it comes to global networks, we would like to make a plea
that they be truly global.The means
of participation in international information streams are as badly
distributed as are
the means of
production.
There are more
telephones in
Tokyo, it has
been said, than
in all of Africa.
That must be
even more true of
computers, fax machines, airline connections, and invitations to international meetings. But once more the
wonder of human inventiveness seems
to provide a surprising solution in the
form of the Web and cheap access
devices.
One could argue that Africa and
other underrepresented parts of the
world should attend first to their
needs for many things other than
computers and Web access.We disagree; the needs of the underprivileged cannot be effectively
communicated, nor can the world
benefit from their contributions,
unless their voices can be heard. Some
of the greatest gains in material and
energy efficiency have come in the
design of communications equipment. It is possible within a sustainable ecological footprint for everyone
to have the opportunity for global as
well as local networking.We must
close the “Digital Divide.”
If some part of the sustainability
revolution interests you, you can find
or form a network of others who
share your particular interests.The
network will help you discover
where to go for information, what
publications and tools are available,
where to find administrative and
financial support, and who can help
with specific tasks.The right network
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will not only help you learn, but also
allow you to pass your learning on to
others.
Truth-Telling

We are no more certain of the truth
than anyone is. But we often know an
untruth when we hear one. Many
untruths are deliberate, understood as
such by both speaker and listeners.
They are put forth to manipulate, lull,
or entice, to postpone action, to justify self-serving action, to gain or preserve power, or to deny an
uncomfortable reality.
Lies distort the information
stream. A system cannot function well
if its information streams are corrupted by lies. One of the most
important tenets of systems theory is
that information should not be distorted, delayed, or sequestered.
“All of humanity is in peril,” said
Buckminster Fuller, “if each one of us
does not dare, now and henceforth,
always to tell only the truth and all
the truth, and to do so promptly—
right now.”5 Whenever you speak to
anyone, on the street, at work, to a
crowd, and especially to a child, you
can endeavor to counter a lie or
affirm a truth.You can deny the idea
that having more things makes one a
better person.You can question the
notion that more for the rich will
help the poor.The more you can
counter misinformation, the more
manageable our society will become.
Here are some common biases
and simplifications, verbal traps, and
popular untruths that we run into frequently in discussing limits to growth.
We think they need to be pointed
out and avoided, if there is ever to be
clear thinking about the human
economy and its relationship to a
finite Earth.
Not:
But:

Not:

A warning about the future
is a prediction of doom.
A warning about the future
is a recommendation to follow a different path.
The environment is a luxury
or a competing demand or a
commodity that people will
buy when they can afford it.
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But:

The environment is the
source of all life and every
economy. Opinion polls typically show that the public is
willing to pay more for a
healthy environment.

And:

But:
Not:
But:

Change is sacrifice, and it
should be avoided.
Change is challenge, and it is
necessary.
Stopping growth will lock
the poor in their poverty.
It is the avarice and indifference of the rich that lock the
poor into poverty.The poor
need new attitudes among
the rich; then there will be
growth specifically geared to
serve their needs.

admit and bear the pain of
the present, while keeping a
steady eye on a vision of a
better future.
Not:

Not:
Not:

material deprivation.
We must approach our problems as human beings and
bring more to bear on them
than just technology.

But:

The market system will automatically bring us the future
we want.
We must decide for ourselves
what future we want.Then
we can use the market system, along with many other
organizational devices, to
achieve it.

But:

Whatever you do, do it humbly.
Do it not as immutable policy,
but as experiment.
Use your action, whatever it is,

Not:
But:

Not:
Nor:
But:

Not:
Nor:
But:

Everyone should be brought
up to the material level of
the richest countries.
There is no possibility of
raising material consumption
levels for everyone to the
levels now enjoyed by the
rich. Everyone should have
their fundamental material
needs satisfied. Material
needs beyond this level
should be satisfied only if it is
possible, for all, within a sustainable ecological footprint.

to learn.

Not:
Nor:
Nor:
Nor:
But:

All growth is good, without
question, discrimination, or
investigation.
All growth is bad.
What is needed is not
growth, but development.
Insofar as development
requires physical expansion, it
should be equitable, affordable, and sustainable, with all
real costs counted.
Technology will solve all
problems.
Technology does nothing but
cause problems.
We need to encourage technologies that will reduce the
ecological footprint, increase
efficiency, enhance resources,
improve signals, and end
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Industry is the cause of all
problems, or the cure.
Government is the cause or
the cure.
Environmentalists are the
cause or the cure.
Any other group [economists
come to mind] is the cause
or the cure.
All people and institutions
play their role within the
large system structure. In a
system that is structured for
overshoot, all players deliberately or inadvertently contribute to that overshoot. In a
system that is structured for
sustainability, industries, governments, environmentalists,
and most especially economists will play essential roles
in contributing to sustainability.

Not:
Nor:
But:

Unrelieved pessimism.
Sappy optimism.
The resolve to tell the truth
about both the successes and
failures of the present and the
potentials and obstacles in
the future.
And above all: The courage to
781.398.9700

The World3 model, or any
other model, is right or
wrong.
All models, including the
ones in our heads, are a little
right, much too simple, and
mostly wrong. How do we
proceed in such a way as to
test our models and learn
where they are right and
wrong? How do we speak to
each other as fellow modelers
with an appropriate mixture
of skepticism and respect?
How do we stop playing
right–wrong games with
each other and start designing right–wrong tests for our
models against the real
world?

That last challenge, sorting out
and testing models, brings us to the
topic of learning.
Learning

Visioning, networking, and truthtelling are useless if they do not
inform action.There are many things
to do to bring about a sustainable
world. New farming methods have to
be worked out. New businesses have
to be started and old ones have to be
redesigned to reduce their footprint.
Land has to be restored, parks protected, energy systems transformed,
international agreements reached.
Laws have to be passed and others
repealed. Children have to be taught,
and so do adults. Films have to be
made, music played, books published,
Web sites established, people counseled, groups led, subsidies removed,
sustainability indicators developed,
and prices corrected to portray full
costs.
All people will find their own
best role in all this doing.We wouldn’t
presume to prescribe a specific role
for anyone but ourselves. But we
would make one suggestion:Whatever you do, do it humbly. Do it not
as immutable policy, but as experi-
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ment. Use your action, whatever it is,
to learn.
The depths of human ignorance
are much more profound than most
of us are willing to admit.This is
especially so at a time when the
global economy is coming together as
a more integrated whole than it has
ever been, when that economy is
pressing against the limits of a wondrously complex planet, and when
wholly new ways of thinking are
called for. At this time, no one knows
enough. No leaders, no matter how
authoritative they pretend to be,
understand the situation. No policy
should be imposed wholesale upon
the whole world. If you cannot afford
to lose, do not gamble.
Learning means the willingness
to go slowly, to try things out, and to
collect information about the effects
of actions, including the crucial but
not always welcome information that
the action is not working. One can’t
learn without making mistakes, telling
the truth about them, and moving on.
Learning means exploring a new path
with vigor and courage, being open
to other people’s explorations of
other paths, and being willing to
switch paths if one is found that leads
more directly to the goal.
The world’s leaders have lost
both the habit of learning and the
freedom to learn. Somehow a political system has evolved in which the
voters expect leaders to have all the
answers, that assigns only a few people to be leaders, and that brings
them down quickly if they suggest
unpleasant remedies.This perverse
system undermines the leadership
capacity of the people and the learning capacity of the leaders.
It’s time for us to do some truthtelling on this issue.The world’s leaders do not know any better than
anyone else how to bring about a sustainable society; most of them don’t
even know it’s necessary to do so. A
sustainability revolution requires each
person to act as a learning leader at
some level, from family to community to nation to world. And it
requires each of us to support leaders
by allowing them to admit uncertainty, conduct honest experiments,
8

and acknowledge mistakes.
No one can be free to learn without patience and forgiveness. But in a
condition of overshoot, there is not
much time for patience and forgiveness. Finding the right balance between
the apparent opposites of urgency and
patience, accountability and forgiveness
is a task that requires compassion,
humility, clearheadedness, honesty,
and—that hardest of words, that seemingly scarcest of all resources—love.
Learning means the willingness
to go slowly, to try things out,
and to collect information
about the effects of actions,
including information that the
action is not working.

Loving

One is not allowed in the industrial
culture to speak about love, except in
the most romantic and trivial sense of
the word. Anyone who calls upon the
capacity of people to practice brotherly and sisterly love, love of humanity
as a whole, love of nature and of our
nurturing planet, is more likely to be
ridiculed than to be taken seriously.
The deepest difference between optimists and pessimists is their position in
the debate about whether human
beings are able to operate collectively
from a basis of love. In a society that
systematically develops individualism,
competitiveness, and short-term focus,
the pessimists are in the vast majority.
Individualism and shortsightedness are the greatest problems of the
current social system, we think, and
the deepest cause of unsustainability.
Love and compassion institutionalized
in collective solutions is the better
alternative. A culture that does not
believe in, discuss, and develop these
better human qualities suffers from a
tragic limitation in its options. “How
good a society does human nature
permit?” asked psychologist Abraham
Maslow. “How good a human nature
does society permit?”6
The sustainability revolution will
have to be, above all, a collective
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transformation that permits the best
of human nature, rather than the
worst, to be expressed and nurtured.
Many people have recognized that
necessity and that opportunity. For
example, John Maynard Keynes wrote
in 1932:
“The problem of want and
poverty and the economic struggle
between classes and nations is nothing
but a frightful muddle, a transitory
and unnecessary muddle. For the
Western World already has the
resource and the technique, if we
could create the organization to use
them, capable of reducing the Economic Problem, which now absorbs
our moral and material energy, to a
position of secondary importance. . . .
Thus the . . . day is not far off
when the Economic Problem will
take the back seat where it belongs,
and . . . the arena of the heart and
head will be occupied . . . by our real
problems—the problems of life and of
human relations, of creation and
behaviour and religion.” 7
Aurelio Peccei, the great industrial
leader who wrote constantly about
problems of growth and limits, economics and environment, resources
and governance, never failed to conclude that the answers to the world’s
problems begin with a “new humanism.” In 1981 he expressed this view:
“The humanism consonant with
our epoch must replace and reverse
principles and norms that we have
heretofore regarded as untouchable,
but that have become inapplicable, or
discordant with our purpose; it must
encourage the rise of new value systems to redress our inner balance, and
of new spiritual, ethical, philosophical,
social, political, aesthetic, and artistic
motivations to fill the emptiness of
our life; it must be capable of restoring within us . . . love, friendship,
understanding, solidarity, a spirit of
sacrifice, conviviality; and it must
make us understand that the more
closely these qualities link us to other
forms of life and to our brothers and
sisters everywhere in the world, the
more we shall gain.” 8
It is not easy to practice love,
friendship, generosity, understanding, or
solidarity within a system whose rules,
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goals, and information streams are
geared for lesser human qualities. But
we try, and we urge you to try. Be
patient with yourself and others as you
and they confront the difficulty of a
changing world. Understand and
empathize with inevitable resistance;
there is resistance, some clinging to the
ways of unsustainability, within each of
us. Seek out and trust in the best
human instincts in yourself and in
everyone. Listen to the cynicism
around you and have compassion for those who believe
in it, but don’t believe it
yourself.
Humanity cannot
triumph in the adventure of reducing the
human footprint to a
sustainable level if that
adventure is not undertaken in a spirit of global
partnership. Collapse cannot be
avoided if people do not learn to view
themselves and others as part of one
integrated global society. Both will
require compassion, not only with the
here and now, but with the distant
and future as well. Humanity must
learn to love the idea of leaving future
generations a living planet.
Is anything we have advocated
here, from more resource efficiency to
more compassion, really possible? Can
the world actually ease down below
the limits and avoid collapse? Can the
human footprint be reduced in time?
Is there enough vision, technology,
freedom, community, responsibility,
foresight, money, discipline, and love,
on a global scale?
Of all the hypothetical questions
we have posed in this book, these are
the most unanswerable, though many
people will pretend to answer them.
Even we—your authors—differ
among ourselves when tallying the
odds for and against.The ritual cheerfulness of many uninformed people,
especially world leaders, would say the
questions are not even relevant; there
are no meaningful limits. Many of the
informed are infected with the deep
cynicism that lies just under the ritual
public cheerfulness.They would say
that there are severe problems already,
with worse ones ahead, and that
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there’s not a chance of solving them.
Both of those answers are based,
of course, on mental models.The truth
of the matter is that no one knows.
We have said many times that the
world faces not a preordained future,
but a choice.The choice is between
different mental models, which lead
logically to different scenarios. One
mental model says that this world for
all practical purposes has no limits.
Choosing that mental model will
encourage extractive business as usual and take the
human economy even
farther beyond the
limits.The result will
be collapse.
Another mental
model says that the
limits are real and close,
and that there is not
enough time, and that people
cannot be moderate or responsible
or compassionate. At least not in time.
That model is self-fulfilling. If the
world’s people choose to believe it,
they will be proven right.The result
will be collapse.
A third mental model says that
the limits are real and close and in
some cases below our current levels
of throughput. But there is just
enough time, with no time to waste.
There is just enough energy, enough
material, enough money, enough
environmental resilience, and enough
human virtue to bring about a
planned reduction in the ecological
footprint of humankind: a sustainability revolution to a much better world
for the vast majority.
That third scenario might very
well be wrong. But the evidence we
have seen, from world data to global
computer models, suggests that it
could conceivably be made right.
There is no way of knowing for sure,
other than to try it. •
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ONE ON ONE WITH
DENNIS MEADOWS

Hundreds of organizations are using our Learning Fables Series to jumpstart continuous
learning at all levels of the workplace—from the frontline to the boardroom.

A must-see for the leadership
of any company planning to
do business globally in the
21st century.

We are excited to introduce two powerful new ways to help you embed
learning in your organization. VIEW CLIPS at www.pegasuscom.com.
Contact us at 1-800-272-0945 for details.
Outlearning the Wolves is the story of an organization that might resemble yours—
complete with bad habits, nagging vulnerabilities, and resignation to the status quo.
As a flock of sheep builds a culture for learning, the contributions of each individual
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Growth on a Finite Planet

Use your Flash Player browser plug-in to view the animation and navigate the chapters.
The digital file format allows for easy deployment to multiple workstations throughout your
enterprise via an internal web server. Or use a laptop or digital projector for group training
programs. Both multi-user and consultant licenses are available. Call for details (number below.)
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More than 30 years ago Dennis Meadows began
research on the consequences of population and
industrial growth on a finite planet. Backed by
an understanding of complex systems, sophisticated computer modeling, and timely data, he
and his team created a range of scenarios of the
future.Their projections were sobering: given
the world's ever-increasing appetites, the same
pattern of growth that had brought a century of
progress could eventually lead to a period of
dramatic reversal and collapse. In this eye-opening vision of possible futures, Meadows spells
out the dangers, examines the ways of thinking
that have led to this critical point, and offers
direction to people and businesses who are
ready to become part of the solution.

Order # FT004EM • Consultant license • $499.00

Order #VONE003D • DVD format • 47 min. • color

Outlearning the Wolves E-Learning Module
This cleverly animated, self-paced version of the best-selling book
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(Call for multi-user pricing)
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is ideal for introducing the crucial concepts of organizational
learning in group trainings, workshops, and classrooms across all
ages.The actors and artful staging capture all the deliciously
wicked humor and important lessons of the original fable, while
providing a meaningful shared learning experience for viewers.
Full preview is available.
Order # FT004DVDI • $129 (introductory price), $75 (for educators) • DVD • color • 20 minutes.

Also available in digital video file format for easy network deployment.
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PETER SENGE’S 2005
Pegasus Conference Keynote Presentation

A New Vision for an Interdependent Planet

JUST RELEA
SED!

The increased recognition of interdependence as crucial to the success of
organizations, communities, and people of all nations in the 21st century has
brought more opportunities for collaboration. It has also raised new ethical
challenges, especially for consuming/discarding nations and manufacturers
with disproportionate environmental impacts. In a special video presentation
created solely for this conference, Peter draws on the extraordinary global
reach of his experiences with all kinds of organizations to discuss how a new
vision of an interdependent future is taking form on the planet.
Order #V05K01D • DVD format • 58 minutes • color • $125.00

T O O L B O X

WHY COLLABORATION IS KEY
TO SUSTAINING OUR FUTURE
A D A P T E D

The book The Limits to Growth by Donella
Meadows, Dennis Meadows, Jørgen
Randers, and William W. Behrens III
(Universe Books, 1972) was a key catalyst
of the worldwide environmental movement.
Its look at the consequences of unchecked
growth on a finite planet became the cornerstone of a global debate on how to
achieve a sustainable future.Twenty years
later the authors followed the book up
with Beyond the Limits, which showed that
humanity was already overshooting Earth’s
limits. Now Limits to Growth:The 30-Year
Update makes a compelling case for the
vital need for a Sustainability Revolution.
At the 2004 Pegasus Conference, during his
keynote presentation, Peter Senge invited
Dennis Meadows to share some insights
into the forces that are shaping the state of
the world today and the ways that people
are actively collaborating to produce
change.The following article was adapted
from Dennis’s talk. Peter’s entire keynote
presentation—including Dennis’s comments
—is now available through the Pegasus web
site at www.pegasuscom.com/sta04av.html.

C hanging our world. It’s so easy,

when you’re sitting here in this
little microcosm on the banks of the
Charles River in Cambridge, Massachusetts, in the United States, to forget what’s really going on with the
rest of the world.You could start to
have the illusion that everything’s
going okay. In fact, the rest of the
world is in big trouble.
We have over 2 billion people on
the planet living on less than $1 a day.
The next 2 billion don’t make much
more than $2 a day, and the gap
between the rich and the poor is getting bigger.There isn’t a continent on
the globe where resources are being
managed sustainably.There are locations of course where it’s happening,
cities where the air is getting cleaner,
rivers where the fish are coming back.
10
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But if you look across continents—
forests, agricultural soils, groundwater,
the air are deteriorating.We’ve caught
most of the fish in the sea, we’ve used
up a lot of water, and it goes on and
on. I won’t belabor the point. I think
we all know that we have a big job
ahead of us.
A Big Gap

I’ve been looking at these issues off
and on for the last 30 years.The most
recent results of my study have been
published in the book Limits to
Growth: A 30-Year Update (Chelsea
Green Publishing, 2004), which is the
focus of a new Pegasus video (view
clips from the video). It’s been an
interesting challenge to look forward
to the next 100 years, to understand
something about the issues this
century presents, and then to try to
articulate that understanding for people
genuinely concerned
about doing something constructive and
concrete right now. A
big gap exists between
understanding and
action.Today I will share a couple of
points that help me bridge that gap.
Why do we have these enormous
global problems? No one is trying to
create them.There’s nobody who
wants the gap between the rich and
the poor to get bigger. Nobody wants
the environmental foundations of our
society to erode out from under us.
Nobody wants to use violence as a
way of resolving conflict. So why is
our global society proceeding the way
it is?
Of course, the reasons are complex, but there are some relatively
simple explanations.We have become
incredibly skillful at creating vertical
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organizations, each taking on a piece
of the overall picture—that is, by producing food, providing transportation,
or giving healthcare. And those vertical organizations have become skillful
at maximizing the productivity of
their people and resources and
achieving results, often with high
quality. But their orientation is short
term, and their focus is on a small
piece of the puzzle.The nature of
global issues, on the other hand, is
long term and interconnected.We
need a different way.
Revolution from the Outside

Another observation, from our studies
of innovation in various industries, is
that really revolutionary changes don’t
come from inside established enterprises; they typically come from outside. In my experience, collaboration
is the mechanism
that makes it possible for those
changes to happen.
Collaboration is a
relationship among
people committed
to supporting each
other in achieving a shared goal.We
speak about it lightly, but collaboration is an intense discipline that doesn’t happen accidentally; it requires
intention, attention, and integrity. And
it’s hard to make it work among
members of a new group.
I lived and frequently worked in
Eastern Europe back in the seventies
and eighties. It’s significant to note
that the profound revolutions in the
Soviet Union, East Germany, Hungary, Czechoslovakia, and so forth,
when the walls came down and traditional communism got thrown out,
came not from the established enterprises but from collaborations among
© 2 0 0 5 P E G A S U S C O M M U N I C AT I O N S

people. Often these collaborations
focused on environmental issues and
became opportunities for people to
come together, get a sense of their
strengths, and work outside the established organizations.
Many of the issues I confront
come out of habitual behaviors. I’m
not in any way demeaning the importance of some of our big problems
such as climate change and nuclear
proliferation, but I can tell you there’s
a lot of low-hanging fruit.We aren’t
suffering these enormous deteriorations in our planet because some
external force is pushing them on us.
They come out of our habits.They
come out of the fact that every morning six billion plus people get up and
go through their life in a habitual way,
and, unfortunately, those people have
created a set of habits that aren’t
working very well.They could have
different habits that would work a lot
better. Our challenge is to understand
how to boost people over this attention barrier until they can settle into a
new set of activities.When we do
that, we’ll see that collaboration plays
an incredibly important role in helping us to find and implement solutions to the big problems. •

Collaboration is a relationship
among people committed

Selected Resources by Dennis Meadows

Limits to Growth: The 30-Year Update
by Donella Meadows, Jørgen Randers, and Dennis Meadows
This is the most recent follow-up to the 1972 book The Limits
to Growth, which shocked the world with its look into the future
at the consequences of unchecked growth on a finite planet.
The book gained worldwide attention and became the cornerstone of a global debate on how to achieve a sustainable future.
Twenty years later the authors followed the book up with
Beyond the Limits, which showed humanity was already overshooting Earth’s limits. Now Limits to Growth:The 30-Year Update
makes a compelling case for the vital need for a Sustainability
Revolution.
Order# OL027 338 pages, softcover
$22.50

One on One with Dennis Meadows:
Growth on a Finite Planet

How can we avoid outgrowing the planet?
“This new DVD captures Dennis Meadows at his best—informal,
articulate, insightful. He is an important mentor for us all in facing
some of the most difficult problems humans have ever had to face.”
—Peter Senge, author of The Fifth Discipline

In this eye-opening vision of possible futures, Meadows spells out the dangers of
our current patterns of growth, examines the ways of thinking that have led to this
critical point, and offers direction to those who are ready to become part of the
solution. Click here to learn more.
Order# VONE003D DVD Video (NTSC), 47 minutes, color.
Special introductory price, only $125.00 (regularly $175.00)

The Systems Thinking Playbook—Expanded Edition
by Linda Booth Sweeney and Dennis Meadows
An ideal resource for facilitators working with aspiring systems
thinkers. Packed with enjoyable, hands-on exercises, powerful
debriefs, and “Voices from the Field.” Includes Volume I, II, III.
Order# EX005RR Volumes I-III,Three-ring binder, 260 pages

to supporting each other in

$75.00

achieving a shared goal.

A version of this article originally
appeared in Leverage Points for a New
Workplace, New World, issue 58 (January
31, 2005).
Leverage Points is a free monthly
newsletter spotlighting innovations in
leadership, management, and organizational development.To subscribe, go to
www.pegasuscom.com/lpsub.html.

Shifting Dominance: Moving from Addiction to Adaptation in
Organizational Learning
Why does an enterprise, after years of steady progress and growth, suddenly face a
drastic decline in fortunes? Even in simple systems, behavior changes rapidly when a new
set of causal factors becomes more powerful than those that have determined past
behavior. Shifting dominance can often leave an organization with a set of managers,
habits, and learning skills focused on levers that are no longer effective. In the extreme,
adaptive behaviors become addictive and systems actually organize themselves to support the addictive behavior. In this powerful presentation, Dennis Meadows draws on
local and global examples to illustrate this process and offers steps that managers can
take to ensure that their organizations learn effective rather than destructive policies.
Order# V9712,VHS Video, 87 minutes, color
$99.00
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Register Now for the 2006 Pegasus Conference—and Save!

November 13–15, 2006
Westin Waltham-Boston Hotel
Waltham, Massachusetts
Based on preliminary comments by participants and presenters alike, the recent
Pegasus Conference in San Francisco generated an upsurge of momentum for
change. Over the course of the next year, we’re looking forward to hearing—and
sharing—how attendees put their learnings into action in their organizations and
beyond. In the meantime, we’re already immersed in the exciting process of crafting
next year’s program—which we promise will be equally powerful.
Register now through December 31 for only $950. For additional conference
details as they become available, go to www.pegasuscom.com/stapage.html.
Access 2005 Conference Resources

Even if you weren’t able to join us in San Francisco, you can take advantage of some
of the rich resources generated at the conference. Over the next month or so,
we’ll be posting illustrations based on the keynote presentations and support
materials from various sessions.We’ll also be offering audio and video recordings
of selected sessions for sale.
The first such offering is the DVD of Peter Senge’s keynote presentation.To view a
clip, go to www.pegasuscom.com/stapage.html, look for “Keynote Video,” and click
on “View a Clip.” You’ll also find purchase information there.
Take Advantage of Our Fall Sale

Get 30 percent off selected items and 10 percent off all other Pegasus products
when you place an order for $100 or more (not including shipping) by December
31, 2005. See a complete list of 30 percent off sale items. Call 800-272-0945 or
781-398-9700 or use our secure web shopping cart to place an order.
SPECIAL SALE ITEMS include our exciting new Outlearning the Wolves products:
Outlearning the Wolves E-Learning Module
Consultant license • $499
Order # FT004EM (call 1-781-398-9700 for details)
Outlearning the Wolves:The Movie
Order # FT004DVDI • $129 (introductory price) • $75 (for educators)
To view a clip or learn more about both of these products, go to
www.pegasuscom.com/wolvesline.html.
Offer does not include site or multi-user licenses or conferences and cannot be combined
with volume discounts.The discounts will not appear on your web cart order but will be
reflected in the amount your credit card is charged.

The Systems Thinker® newsletter helps managers and leaders put systems thinking to
work in their organizations. Subscribe for 1 year for $109—or for 2 years for only
$169. Site licenses are also available.
To subscribe, go to www.thesystemsthinker.com.
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“By accepting responsibility, we take
effective steps toward our goal: an
inclusive human society on a habitable planet, a society that works for
all humans and for all nonhumans. By
accepting responsibility, we move
closer to creating a world that works
for all.”
—Sharif M. Abdullah

“The future is not completely beyond
our control. It is the work of our own
hands.”
—Robert F. Kennedy

“Changing how we think about ourselves in relation to other people is
the next evolutionary step for
humankind.”
—Barbara Bollmann

For information about reading
and using causal loop diagrams,
go to
www.pegasuscom.com/cld.html.
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