
123 105th Ave SE • Bellevue, Washington USA

THIS TINY PLANET
W O R K S H O P  P R O C E E D I N G S
BELLEVUE, WASHINGTON 

THE NEXT THOUSAND YEARS 
T E L E V I S I O N  S E R I E S

JUNE 18 – 20, 2004



The Next Thousand Years Television Series 
“This Tiny Planet” Workshop Proceedings

© 2005 Foundation For the Future

Foundation For the Future, Publisher
123 105th Avenue SE
Bellevue, WA USA 98004
Tel: 425-451-1333   
Fax: 425-451-1238
www.futurefoundation.org

ISBN 0-9742786-4-5

1. Future – humanity.    
2. Millennium – Year 3000.    
3. Human species – futurology.    
I. Title.

The comments and deliberations of all 
participants are deemed very important 
by the Foundation For the Future. While 
every attempt has been made to preserve 
the accuracy of dialogue in the workshop 
sessions, it is impossible to guarantee that 
no errors or omissions were made in the 
course of transcribing and editing the 
live-session tape recordings. All partici-
pants were afforded the opportunity prior 
to publication to review and amend their 
comments recorded in this document. 

The Foundation advocates no causes or 
positions. Its goal in publishing the pro-
ceedings of the workshop is to encourage 
human minds to ponder issues that may 
shape humanity’s future. 

A printed copy of this publication is 
available at cost from the Foundation For 
the Future. Contact the Foundation for 
details.

Printed in the United States of America



Officers

Walter Kistler
President

Bob Citron
Executive Director

Donna Hines
Deputy Director

Sesh Velamoor
Deputy Director

Board of Advisors

Dr. George Bugliarello
New York Polytechnic  
University

Dr. William Calvin
University of Washington

Dr. Eric Chaisson
Tufts University

Dr. Clement C.P. Chang
Tamkang University

Joseph Coates
Consulting Futurist, Inc.

Dr. Christian de Duve
Rockefeller University

Dr. Ricardo Diez-  
Hochleitner
Club of Rome

Dr. Brian Fagan
University of California  
Santa Barbara

Barbara Marx Hubbard
Foundation for  
Conscious Evolution

Dr. Donald Johanson
Institute of Human Origins

Dr. Michio Kaku
City University of New York

Graham Molitor
Public Policy Forecasting, Inc.

Dr. Robert Muller
University for Peace

Dr. Edward O. Wilson
Harvard University

Co-operating  
Organizations

Futuribles
Paris

Institute for  
Alternative Futures
Alexandria, VA

Pacific Science Center
Seattle, WA

World Future Society
Washington, D.C.

World Futures  
Studies Federation
Philippines

June 2005

Dear Readers:

What will be the state of the Earth over the course of the next thousand 
years? What will be the impact of humankind’s current and future resource-
consumption decisions on future sustainability? These and other legitimate 
questions have been raised about humankind’s ability to manage our home 
planet. In June 2004, the Foundation For the Future brought together eight 
scholars whose backgrounds and expertise ranged from climatic, ecological, 
and population issues to oceanography and public policy. With this base of 
knowledge, the gathering of scholars addressed questions concerning  
“This Tiny Planet.” This book documents their discussions.

The Foundation For the Future has, since its inception, been focused on research 
into the factors that will impact the long-term future of humanity. Among its 
current programs is planning for a four-part television documentary film series 
entitled The Next Thousand Years. An important purpose of the June workshop 
was to begin to flesh out content for “Earth and Beyond,” one of the programs 
envisioned for the film series. 

This book is a comprehensive record of the June 2004 workshop. I hope you will 
enjoy reading these discussions about the long-term future of life on the small 
planet of Earth as the centuries and millennia unfold. 
 
Sincerely,

 
Walter P. Kistler 
President and Benefactor
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Introduction

The workshop “This Tiny Planet” was convened to 
focus on the scientific content, related to planetary 
considerations, of a one-hour television program 

to be entitled “Earth and  Beyond,” which is one of four 
programs planned in the Foundation For the Future’s 
first television series, The Next Thousand Years. 

The television series grew out of the Foundation’s 
ongoing Humanity 3000 program, which regularly con-
venes seminars, workshops, and symposia to address 
the question: Where does humanity go from here? 

 The objectives of the television series are to help 
an informed public engage with the drivers of change, 
to understand the wild cards that threaten humanity’s 
survival, to explore the moral and ethical issues sur-
rounding the choices we make, and to examine our 
ability – and responsibility – to manage the future of 
our species.

 Focused specifically on the future of planet Earth, 
“This Tiny Planet” evaluates the options and potenti-
alities in three timescales: one generation (25 years), 
ten generations (250 years), and 40 generations (a 
thousand years).

In June 2004, the Foundation brought together 
eight scholars to discuss these factors and how they 
might impact our home planet in the long-term 
future. Their conversations were intended to provide 
a basis of information for producers from Palfreman 
Film Group in their development of the content and 
images for the “Earth and Beyond” program.

 In this television series, as in all its activities, the 
Foundation For the Future endeavors to fulfill its mis-
sion to increase and diffuse knowledge concerning 
the long-term future of humanity.
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The Proceedings Sections

Summarized below are the contents of each Sec-
tion and Appendix of the Proceedings of the 
workshop “This Tiny Planet.”

SECTIoN 1 summarizes the workshop “This Tiny 
Planet,” providing an abstract and details on back-
ground and purposes, participant selection process, 
venue, workshop design, description of the workshop 
process, and key outcomes.

SECTIoN 2 provides key components and a synopsis 
of the content of the television program “Earth and 
Beyond.” 

SECTIoN 3 contains statements submitted by the par-
ticipants in advance of the workshop addressing three 
questions: How would you dramatize/treat the issues 
of sustainability (this tiny planet as our only home) on 
film? What are likely to be the challenges facing our 
species/planet one generation from now, ten genera-
tions from now, and forty generations from now as it 
relates to our planet and its ability to sustain our spe-
cies? What major solutions would you recommend to 
address the challenges that you have outlined across 
the generations? 

SECTIoN 4 provides transcripts of the discussion ses-
sions conducted over the two days of the workshop.

APPENdIx 1 is the Workshop Agenda, noting key activ-
ities from the opening reception to closing remarks. 

APPENdIx 2, The Next Thousand Years Project Back-
ground Notes, describes the television series project 
overall as well as the planned Educational Outreach 
program.   

APPENdIx 3 is biographical information on the partici-
pants of the workshop “This Tiny Planet.”

APPENdIx 4 provides selected bibliographies of work-
shop participants.
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Section 1

Workshop Summary

Abstract

This summary provides an overview of the Founda-
tion For the Future’s workshop “This Tiny Planet,” 
held in June 2004 at the Foundation building in 
Bellevue, WA. Material from “This Tiny Planet” will 
provide a portion of the scientific content of Program 
1, “Earth and Beyond,” of the Foundation’s four-part 
television series, The Next Thousand Years.

Background and Purpose of the Series

The Foundation For the Future’s first major television 
series, The Next Thousand Years, is an outgrowth of 
Humanity 3000, an international seminar and sym-
posium series created by the Foundation in 1998. 
Humanity 3000 brings together some of the most 
prominent thinkers on our planet each year to dis-
cuss and debate the critical factors that may have the 
most significant impact on the long-term future of 
humanity. Some 200 scholars from around the world 
have participated in these seminars, workshops, and 
symposia.

 In the process of reviewing the videotaped conver-
sations of the Humanity 3000 participants, it became 
evident that the scholars’ ideas and their views of the 
thousand-year future of humanity would make an 
exciting, educational, science-based television series.

Advances in scientific fields as varied as genetics, 
cosmology, medicine, nanotechnology, robotics, biol-
ogy, and ecology continue to push back the frontiers 
of knowledge. These advances are allowing human-
kind to project trends and speculate about the future 
with a greater degree of confidence than ever before. 
Starting with an informative grounding in the lat-
est relevant developments in various scientific fields, 
the programs in the series will present a rational 
approach to examining the various alternative futures 
that might be possible.   

The purpose of the series is to help an informed 
public engage with the drivers of change, to under-
stand the wild cards that threaten humanity’s survival, 
to explore the moral and ethical issues surrounding 
choices we make, and to examine our ability – and 
responsibility – to manage the future of our species. 
So far, 75 scientists, social scientists, futurists, and 
other scholars from various parts of the world have 
agreed to participate in the development of The Next 
Thousand Years series. 

The Foundation convened in April 2002 the 
first Producers Workshop to enable scholars and 
television documentary producers to discuss the envi-
sioned content and how to create effective television 
programs about it. With that input, along with sug-
gestions of numerous scholars who reviewed the early 
drafts of program sketches, the Foundation restruc-
tured the series from eight episodes to four one-hour 
programs. The first workshop that was focused on 
program content was conducted in November 2002 
to discuss “The Future Human.”

Purposes of the Workshop

The workshop convened by the Foundation in June 
2004 was focused specifically on the content of Pro-
gram 1, “Earth and Beyond.” Eight experts in the 
sciences and futures studies were brought together 
and asked to discuss, based on their research, such 
questions as: What human-planet issues threaten 
the long-term livability of Earth? What is the carry-
ing capacity of our planet? What is the prognosis of 
Earth’s sustainability? What issues will impact Earth’s 
very long-term future? 

 The Foundation’s objective was to enable the series 
Executive Producer to learn from the discussions and 
to have the opportunity to question the scholars at 
length about specific scientific phenomena and their 



2 The Next Thousand Years Television Series “This Tiny Planet” Workshop Proceedings

Section 1 | Workshop Summary

possible impacts to the future of the Earth as a home 
for humanity. The expected outcome of the meeting 
was that the Executive Producer would obtain the 
material required to develop the portion of program 
content that will focus specifically on planet Earth.

Participant Selection Process

Scholars were selected for participation in the 
workshop “This Tiny Planet” based on a high level 
of expertise in scientific fields related to climate, 
population dynamics, ecology and environment, 
oceanography, atmospheric research, Earth ethics, 
sustainability, astronomy, and public policy.

Workshop Design

Except for the cocktail reception held on Friday eve-
ning before the workshop commenced on Saturday, 
the entire meeting took place in the Foundation For 
the Future building.

 Sesh Velamoor, Foundation Deputy Director in 
charge of Programs, facilitated the workshop overall, 
though discussion leaders from among the partici-
pants were chosen for the small-group discussion 
sessions. 

Two keynote speeches opened the workshop and 
provided critical information for the discussions. Dr. 
John Delaney, Professor of oceanography at the Univer-
sity of Washington, spoke on “The Role of the Oceans 
in Earth’s Sustainability.” Dr. Delaney recommended 
viewing the oceans as the environmental flywheel of 
the planet. “There is so much momentum, so much 
heat, so much chemical content tied up in the ocean,” 
he said, “that in almost every way you can imagine, the 
ocean is central to the long-term, sustained capability 
of the planet to support all forms of life.” 

Michael Glantz, Senior Scientist in the Environ-
mental and Societal Impacts Group of the National 
Center for Atmospheric Research, spoke on “Creep-
ing Environmental Problems and Societal Responses 
to Them.” Listing air pollution, acid rain, global 
warming, tropical deforestation, soil erosion, and gla-
cier retreat, Glantz said, “Almost every environmental 
change in which humans are involved is of the creep-
ing kind – today is not much worse than yesterday; 
tomorrow is not much worse than today – so we don’t 
pay attention to it. It’s always a back burner issue… I 
would argue that no society deals well with creeping 

environmental problems.”
 Following the keynotes, a plenary discussion 

began the process of identifying major issues in terms 
of the planet’s sustainability over 25-, 250-, and thou-
sand-year horizons. Then the participants broke into 
three small groups, each dedicated to one of the three 
time periods. After the small groups had met, the dis-
cussion leaders reported to the plenary on the major 
issues facing the planet.

 With that background of information, the work-
shop then focused on how the television series might 
dramatize the major issues over the three time frames. 
The workshop concluded with a statement from each 
participant outlining his vision of the future of planet 
Earth.

The workshop was documented by video footage 
in addition to this published proceedings document.

Key Outcomes

By workshop design, the small-group discussions 
were directed into three divisions: one generation (the 
next 25 years), ten generations (the next 250 years), 
and forty generations (the next thousand years). Wil-
liam Calvin led the one-generation discussion, which 
emphasized issues such as droughts, bioterrorism, 
and the critical need for economic bounceback. 

The group discussing ten generations’ time saw a 
progression in personal identity, starting as identity 
with family, becoming identity with tribe, then neigh-
borhoods of tribes, and eventually nation-states. This 
identity with nation-states, the group concluded, will 
continue for another hundred years and will then 
move to a planetary identity, followed eventually by 
solar system identity and ultimately (at some point 
beyond a thousand years) a galaxy identity. Issues of 
decision-making, the aging of the population, and 
technology figured into these deliberations, possi-
bly leading back to a re-tribalization of society. John 
Delaney led the discussion focused on the next 250 
years. 

The third discussion, addressing the thousand-
year future, was led by Russell Genet. This group 
concluded that perhaps the most striking thing forty 
generations away will be the change in human con-
sciousness – how differently they will think about 
themselves, about society, and about the planet than 
humans of our present generation do. Perhaps there 
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will be a blending of science and spirit, of cultures 
and religions, even of reality and virtual reality. 

Using ideas from these discussions, the Execu-

tive Producer of The Next Thousand Years television 
series will refine a treatment for Program 1, “Earth 
and Beyond.”  
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Section 2

“Earth and Beyond”
Key Components and Synopsis

Key Components of Program 1, 
“Earth and Beyond” 

Planetary Limits and the Threat of Extinction

Scale  

The planet and the solar system

Timeline

From the Big Bang to the death of the Sun, about 20 
billion years

Critical questions

• Will humankind avoid extinction?

• Will the planet survive?

• How long will the planet support us?

• How will we change our physical environment?

• Will we transcend the planet?

Subject areas 

Planetary science, cosmology, astronomy, meteorol-
ogy, paleogeology, ecology

Possible time-travelers

Eric Chaisson, Steven Dick, Freeman Dyson, Michio 
Kaku, Stewart Brand, Peter Ward, William Cal-
vin, E.O. Wilson, Daniel Quinn, Lester Brown, Paul 
Ehrlich

Program content

This program looks at possible threats to humankind’s 
survival, how we may address the threats, how we are 
likely to change the planet, and the potential that we 
may move off the planet and out into the solar system. 

one Generation

Threats to survival

• We ask how much life Earth can support. How 
many species are there on the planet? How do spe-
cies begin; how long do they last; and how do they 
end?

• How do robust systems handle shocks? Will hu-
mans withstand the forces that have caused mass 
extinctions in the past?

• What are the prospects that other physical and 
biological disasters – for example, a major, world-
wide medical epidemic – will decimate the human 
populations in the future?

• What is the likelihood that we will experience a 
nuclear holocaust?

• Which events in the current generation will create 
changes that are reversible, and which ones may 
be irreversible?

Humanity’s impact on the planet

• We examine the human impact on the environ-
ment, the weather, and the natural resources of the 
Earth.

• We explore the growth and decline of cities, the 
future of agriculture and food production, waste 
disposal, energy, transportation, and traffic.

How we might address the threats

• Will our understanding of the threats we face 
cause us to change our behavior?

Exploring the solar system

• Will we return to the Moon in our lifetimes?
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Ten Generations

Threats to survival

• Will our population grow beyond the planet’s ca-
pacity? Or will human populations decline? We 
look at some of the experiments ecologists have 
performed to test theories about population lim-
its. How many humans can our planet sustain?

• Will we exhaust our natural resources?

• We look at how climate changes, global warming, 
and glaciations affect biodiversity and the health 
of our biosphere. Will we see mass extinctions of 
the Earth’s species?

Humanity’s impact on the planet

• We examine possible advances in our under-
standing of the Earth, and look at how we might 
reengineer the planet, reshaping the world to our 
ends.

How we might address the threats

•    Can technological advances help us prevent catas-
trophes?

Exploring the solar system

• Will we send humans to colonize other planets 
and populate other worlds? Will we colonize the 
Moon? Mars?

Forty Generations

Threats to survival

• We look at some of the longer-term ecological 
threats: global warming, severe climate change, 
biodiversity collapse.

• What is the true carrying capacity of the Earth? 
How likely is it that our Earthly environment, 
which has been perfect for humanity’s develop-
ment for millions of years, will stay perfect?

• What about wild cards – for example, asteroid im-
pacts?

• What is the likelihood that within one thou-
sand years we will make contact with 
 extraterrestrial intelligence?

Humanity’s impact on the planet

• Will we reduce our impact on the Earth through 
conscious, sustainable development?

• Will we be able to develop a long view that allows 
us to see future dangers before they happen? Will 
we be able to avert these dangers?

How we might address the threats

• Will we develop planet-wide safety mechanisms 
to prevent future catastrophes?

Exploring the solar system

• Will we send humans to colonize other star sys-
tems? How will our space activities affect our view 
of our place in the universe?

• Will we abandon the Earth as a wasteland and 
move off the planet?

•   What is the likelihood of finding extraterrestrial 
intelligence in the next thousand years? If we suc-
ceed in finding extraterrestrial intelligence, what 
could we logically expect of such intelligence? 
What effect would the discovery of other intelli-
gent life in the universe have on human culture?
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Synopsis of the Program “Earth and Beyond”

Program Content

Scale: The Earth

In a portion of this program, we are centered on the 
Earth and issues of sustainability and survivability. 
With the population due to double by 2100, we face 
many environmental challenges. Some see human/
planet interactions as threatening the long-term liva-
bility of the planet, affecting population, the carrying 
capacity of the Earth, sustainability, the availability 
of natural resources, and global warming. Will our 
political system evolve? Will human society be able to 
survive anthropogenic disasters from climate change, 
ecological horrors, starvation, or war? Will humans 
fundamentally and irrevocably upset “the balance of 
nature”?

Others challenge a concept of nature and of the 
planet that implies limits. In their view, new scientific 
discoveries are fostering a more complex understand-
ing of nature. “If nature is always changing, what is 
natural?” asks Daniel Botkin, biologist at George 
Mason University and author of Discordant Harmo-
nies: A New Ecology for the Twenty-First Century. “If 
we want to return a landscape to its natural condi-
tion, which of its many conditions should we choose? 
We should realize,” he says, “that … there is no single 
pristine state of nature … but rather a set of nature’s 
designs. We have a choice of what is natural.” He 
claims that the “balance of nature” idea is unrealistic 
and contradicted by many observations. “It appeals to 
us,” he says, “because of its strong ties with Western 
religious traditions; a benevolent, perfect, and all-
powerful God could only make a perfect world.”

Jonathan Overpeck, Director of the Institute for 
the Study of Planet Earth, challenges the idea that 
the Earth’s sustainability is solely affected by human/
planet interactions. He asserts: “Climate has been tra-
ditionally assumed to be stable and predictable except 
when disrupted by unusual conditions, but relict sand 
dunes, tree rings, and other records of past climates 
show evidence of mega-droughts and other climate 
surprises over the past 2,000 years.”

David Quammen, author of a series of books on 
nature, agrees somewhat with Overpeck and Botkin: 
“Even extinction has been a natural force of ecologi-
cal change.” But he cautions: “In recent years, waves 
of species extinctions have correlated suspiciously 
with migrations of human populations.” Quammen 
points to the long-term impact of human beings on 
the Earth. The future, he suggests, could result in the 
extinction of non-human primates. “There will be no 
wild. Trees (will) still exist, a modest catalogue of spe-
cies, but parcels of trackless forest (will) not.” He calls 
attention to a major wave of extinctions affecting the 
large-bodied fauna of North America, South Amer-
ica, and Europe. Even a century ago, Darwin and the 
naturalist Alfred Russel Wallace noted a pattern of 
impoverishment. Wallace acknowledged: “We live in 
a zoologically impoverished world, from which all the 
hugest, and fiercest, and strangest forms have recently 
disappeared … a sudden dying out of so many large 
mammals, over half the land surface of the globe.”

We explore the possibilities of biodiversity collapse 
and pandemics caused by human-made and natural 
factors. The program reflects on the possible develop-
ment of safety mechanisms – planet-wide preventive 
mechanisms – through the application of science and 
technology, and international treaties.
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William Calvin
Participant Statement

How would you dramatize/treat the issues of sustain-
ability (this tiny planet as our only home) on film?

Sustainability doesn’t mean steady-state. It must also 
encompass getting through the ups and downs with-
out going extinct in the meantime. And in the case 
of humans, without losing the valuable parts of our 
civilization.

If someone gives you a shove, you will slowly move 
sideways until you take a fast fall – unless, of course, 
your righting reflexes quickly extend your leg and so 
push back. Bounce-back has to be quick; old peo-
ple with slow reflexes topple over. Avoiding tipping 
points does not come for free. Civilizations have good 
reflexes only if they build them in. We have not. We 
have many resources to deal with creeping problems 
such as global warming (willpower is another matter), 
but for rapid pushes, we may be more like a house of 
cards. We are more vulnerable than we were 60 years 
ago during WWII. Why?

An urban civilization such as ours, where only 1.4 
percent of the population lives on farms and grows 
the food, is prone to collapse in a way that we weren’t 
earlier (a century ago, 38 percent were farmers). Hav-
ing so many additional people in cities, at the end of a 
just-in-time supply line, makes us top heavy. If truck 
drivers refuse to enter a contaminated or diseased 
city, everything will become unstuck.

One surprise from the 2001 anthrax scare was how 
many county health departments, starved by the local 
taxpayers, didn’t even possess a fax machine, let alone 
Internet access. In the quest for efficiency, many hos-
pitals are now nearly full much of the time. And just 
think of all those single parents working at hospitals 
who may have to abandon their jobs in order to care 
for their families. There are good disaster plans to deal 
with plane crash injuries, but if something sends a big 
wave of sick people to hospitals instead, a great many 
of them will die needlessly from inadequate care.

Local troubles in an electrical grid now routinely 
ripple through the network to leave a dozen major 
cities without power. This, in turn, may disrupt trans-

portation, telecommunications, water, oil, and gas 
networks. Fortunately, the electrical grid can usually 
be resurrected in a day, before major structural dam-
age occurs to cities. When domino effects go on for 
weeks, recovery is much more difficult.

Civil disorder breaks out, with irrational looters 
destroying infrastructure. Those who flee the cities 
become a mob of hungry and homeless people. It’s all 
a setup for a vicious downward cycle into much star-
vation and disease. Recovery is impeded when people 
abandon their city jobs; nothing gets done and so 
there are no loans for next season’s seed and fertilizer. 
A slow recovery invites an opportunistic takeover by 
some remaining power (likely not the terrorists).

Scientists used not to mention these things, for 
fear of giving ideas to the wrong people. But it’s now 
pretty clear that the leaders of Al Qaeda (trained in 
engineering and medicine as well as hate-mongering) 
have been thinking faster about vulnerable instabili-
ties than the defense has, and that further silence is 
only aiding the “business as usual” attitudes that have 
made bounce-back planning such a low priority.

Our present civilization is like the magnificent 
cathedral, back before flying buttresses were retro-
fitted to stabilize the walls. Civilization now needs a 
retrofit for bouncing back.

What are likely to be the challenges facing our spe-
cies/planet 1 generation from now, 10 generations 
from now, and 25 generations from now as it relates 
to our planet and its ability to sustain our species?

Bounceback in Design 

Most civilizations failed because of drought. Suppose 
that I told you that the chances of 21st century Amer-
ica suffering a century-long, widespread drought are 
one-in-four – and that it’s one-in-two for a somewhat 
less widespread or half-century drought. Theory?

No, those chances are what history tells us – the 
type of history written in tree rings and lake sediments 
during the 20 centuries preceding our present global 
warming. Even without global warming’s rearrange-
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ments, the Great Plains and West have often suffered 
century-long droughts far more widespread and long-
lasting than the minor “Dust Bowl” of 1932–1938.

While droughts have a long track record, bioterror-
ism, an economic panic, or a severe epidemic could 
also cause a massive famine. Often they go together, 
one tripping another.

The over-reliance on potatoes left Ireland vulner-
able to a potato blight in the 1840s. They still grew 
enough to feed themselves, but much was contracted 
to Britain and the continent. Since contracts trumped 
peasants, a million died. The Volga famine of 1921 
similarly killed about a million people when the 
Russian army came in and took away much of their 
diminished grain crop.

Far greater famines were created or exacerbated by 
economic policy shifts. The USSR’s first five-year plan 
created the Ukrainian famine of 1932–34 that killed 
five million. China’s Great Leap Forward caused 30 
million famine deaths between 1959 and 1961.

This shows that the speed of economic change 
is often a problem all by itself. Unless a civilization 
has a well-tested standby plan for the economy when 
trouble strikes, the learning curve will needlessly kill 
millions of people. Getting ready seems not to be a 
priority in our government (nor do economists spe-
cialize in such preparations).

We are even doing many new things that augment 
the chances of societal collapse, yet without bothering 
to build in protections in parallel. We have added 24/7 
markets that increase volatility and thus the chance 
of financial panics jumping around the world – but 
without creating effective brakes. We move more 
people and agricultural products around the world by 
jet and container cargo. That increases the chance of 
an epidemic spreading rapidly. (Remember how SARS 
jumped from southern China to eastern Canada?) 
We’re overdue for a major influenza pandemic like 
the one in 1919.

Maybe the terrorists won’t succeed. Maybe the 
epidemiologists will finally invent something better 
than containment (the old cordon sanitaire) to keep 
an epidemic from becoming a pandemic. Maybe the 
economists will invent a shockproof economy. But 
it is still likely that nature’s assortment of abrupt cli-
mate shocks will eventually come along. We have, via 
global warming, been raising the chances that our 
efficient agriculture will be caught in a climate whip-

lash of droughts, floods, and high winds, no longer 
able to support the big populations that have grown 
in parallel with the food supply.

Our children will likely view this lack of concern 
for their future in the same way as we now deplore 
unreinforced buildings in poorer countries, prone to 
collapse in even modest earthquakes. “Our parents 
were stupid,” our children will say.

We must realize the nature of the game we are 
forced to play, and design for bounce-back that is 
independent of the source of the impact. We’ve done 
it for the Internet – without central direction it auto-
matically routes traffic around disruptions, whatever 
their cause. Our electrical grids – now a standing 
invitation to terrorists – badly need such a redesign 
so that they too can reconfigure themselves quickly. 
The same thing applies to our food and fuel supplies.

And if the economics of this reordering is not 
debugged in advance, all else will fail. Market forces, 
which often handle reordering on longer time scales, 
cannot handle abrupt impacts in time, nor fund the 
overcapacity needed.

There are just too many directions – terrorists, 
pandemics, economic panics, drought – from which 
we could be pushed hard. We need the resilience to 
right ourselves quickly, before we pass the tipping 
point and collapse into a spiral of civil disorder, dis-
ease, and death. Panic can speed a collapse, and so 
our citizens need to be confident, ahead of time, that 
we have the well-tested resources to bounce back, 
even when hit hard.

All this is a challenge to the scientists and the econ-
omists but I suspect the political leadership has the 
harder task, given how difficult it is to make people 
aware of what must be done and get them moving in 
time. It’s going to be like herding cats, and the politi-
cal leaders who can do it will be remembered as the 
same kind of geniuses who pulled off the American 
Revolution.

What major solutions would you recommend to 
address the challenges that you have outlined across 
the generations?

I would include a fair amount about resilience to 
sudden blows; suggestions are on my website at 
http://williamcalvin.com/talks/2004-03-25%20cli-
mate_files/frame.htm.
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Richard Clugston
Participant Statement

How would you dramatize/treat the issues of sustain-
ability (this tiny planet as our only home) on film?

Dramatizing the issues of sustainability/TTP on film 
would focus on the challenges we face both globally 
and locally if we do not change course. At the global 
level this would be a dramatic playing out of global 
change scenarios, such as warming, icecap melting, 
and the possible interactive effects of the exponential 
growth of human activities impacting the environ-
ment over the past 50 years, such as water, fertilizer, 
and paper and internal combustion engine use (see 
www.igbp.kva.se).

It would also be grounded in local challenges, such 
as access to clean water, good governance, and basic 
human rights; freedom from violence; access to edu-
cation and opportunity.

It would also highlight visions of hope; the power 
of one to make a difference; common longings for 
just, sustainable, and humane communities; and real-
life examples of policies and practices that offer signs 
of hope that we can respond effectively at the local, 
national, and international levels.

What are likely to be the challenges facing our spe-
cies/planet 1 generation from now, 10 generations 
from now, and 25 generations from now as it relates 
to our planet and its ability to sustain our species?

In the next one, at most two, generations we face the 
coming together of a variety of exponential trends, 
which could radically reduce the chance for lead-
ing the good life for many of the Earth’s peoples and 
other species. We will need to muster the political will 
to make the great transition based on eco-efficiency 
and a new guiding economic framework based on 
an ethic of sufficiency and sharing (e.g., the Earth 

Charter, which states, “After basic needs are met, life 
is about being more, not having more”). Making this 
shift will be foundational to the well-being of future 
generations, whether 7 or 10 or 25. Given the changes 
over the past 25 generations, it is very difficult, at 
least for me, to imagine conditions 25 generations in 
the future – though clearly our scientific and tech-
nological capacity, guided by the right moral vision 
and a new bottom line (translated into new economic 
and social indicators for growth and development), 
would enable us to meet the needs of all. (As Gan-
dhi said: “There is enough for everyone’s needs, but 
not enough for everyone’s greed.”) We can envision, 
ten generations from now, where such a restorative 
economy was in place.

What major solutions would you recommend to 
address the challenges that you have outlined across 
the generations?

The major solution lies in developing a global con-
sensus to create the political economy for a just 
and sustainable future. Bold leadership is needed 
in national and local governments, especially in the 
media and private sector, as well as in communities 
and organizations, to demand this shift. Of course, in 
some ways, this is not a new challenge, and humans, 
both individually and in larger social organizations, 
have not been very successful in implementing grand 
moral visions of justice and mutual aid. The Earth 
Charter does provide an orienting ethical vision for 
the great transformation. The central challenge on 
this increasingly tiny planet is to pull together the 
now-existing knowledge and technology, and the 
now-lacking political will for this transition.
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Russell Genet
Participant Statement

How would you dramatize/treat the issues of sustain-
ability (this tiny planet as our only home) on film?

Born in a brilliant flash, the universe was soon filled 
with stars and planets condensed from the plentiful 
hydrogen and helium gas in the rapidly expanding 
cosmos. More complex elements – such as carbon, 
oxygen, nitrogen, and iron – forged in the hot inter-
iors of these stars were strewn into space as they 
exploded at the end of their lives. New generations of 
stars formed, and besides the giant gas planets com-
posed of simple hydrogen and helium, these enriched 
stars featured tiny “terrestrial” planets composed of 
heavier, more complex elements.

Some of these terrestrial planets were so close to 
their parent stars they became fiery hells of molten 
rock, while others were so distant they were frozen 
solid. A few, however, were Goldilocks planets – not 
too hot, not too cold. Blessed with gaseous atmo-
spheres and watery oceans, these oases in space were 
home to the next phase of the evolution of complexity 
– life.

Simple life blossomed in the protective oceans of 
the Goldilocks planets. Soon bacteria learned how to 
live off sunlight; atmospheres filled with oxygen; and 
normally competitive bacteria learned how to form 
cooperative teams – multicellular life that soon con-
quered the dry continents, turning brown into green.

We zoom in now on one tiny planet. Life covers 
the continents, and complex animal life has arisen. 
Just as individual bacteria overcame competition and 
self-centered cheaters to form cooperative, multicel-
lular teams, so, in turn, teams of cooperative animals 
have formed “superorganisms,” the highly integrated 
ant colonies and termite nests – animal teams that 
worked closely together for the common good. My 
personal favorites are the leafcutter ants that, in colo-
nies numbering millions, cut little sections out of 
jungle leaves, transport these leaf bits to underground 
gardens where they are chewed into fine mulch on 

which tiny mushrooms are grown. The ants can’t eat 
the leaves, but they can eat the mushrooms. Together, 
the ants and their mushrooms have been a great suc-
cess.

One very recent animal – only a minor team player 
to begin with – has learned to formulate ever-larger 
cooperative teams. As with the leafcutters that pre-
ceded them, these animals have domesticated fungi, 
not to mention plants and even other animals, in a 
highly successful display of large-scale cooperation. 
Using their accumulated knowledge, these animals 
have designed and built ever more complex machines 
– machines more powerful than any animal, machines 
that eat readily available, energy-rich fossil fuels. We, 
of course, are “these animals” and, together with our 
domesticated plants, animals, and powerful machines, 
we now dominate Earth.

Through our disciplined scientific inquiry, not 
only have we come to understand how we came to 
be, to retrace our own story from the beginning of 
the universe to the present, but we are beginning to 
understand the mechanisms of our own evolution, an 
evolution that is now primarily cultural, not genetic. 
And through our understanding of our own evolution, 
of the myriad of possible future courses the planet 
could take, we hope to influence which course we 
proceed along. Even a cursory study of evolution sug-
gests that unrestrained evolutionary successes, such 
as ours, are soon self-defeating – usually quickly so. 
Perhaps it is the fate of all technological civilizations 
throughout the universe to suddenly rise and even 
more quickly crash, to always be self-extinguishing, 
failed evolutionary experiments. Conversely, tech-
nological civilizations, realizing their proclivity for 
quickly overwhelming their small, finite homes, may 
frequently use their understanding of evolution to 
avoid becoming dead-end evolutionary experiments. 
How could we do this? I foresee three steps – steps 
that could be completed in 1, 10, and 25 generations.
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What are likely to be the challenges facing our spe-
cies/planet 1 generation from now, 10 generations 
from now, and 25 generations from now as it relates 
to our planet and its ability to sustain our species? 
What major solutions would you recommend to 
address the challenges that you have outlined across 
the generations?

The first step is education and understanding. As a 
species, we need to know how we came to be. We need 
to know our own story. And we need to understand 
that we are masters of our own fate and that of the tiny 
planet we inhabit. We are the guardians of the flame 
of sentience that has been 13 billion years in the mak-
ing, the only such flame in our corner of the universe. 
But it is not enough to understand our own story; we 
must also understand the evolutionary forces that will 
drive our story into the future. The primary evolu-
tionary force is now cultural, not genetic. Only now 
are we beginning to understand cultural evolution 
itself, but hopefully within a generation we will have 
developed a solid grasp of how wide-scale coopera-
tion has and will continue to emerge in our species, 
for it is the continued expansion of such cooperation 
to a planet-wide scale that will provide a successful 
outcome to our story.

Within ten generations, we should have become 
a planetary superorganism – a team of billions of 
humans, domesticates, and machines that work 
together for the common good. Genetically we will 
remain the small-group chimpanzees we have always 
been, but organizationally, we will continue our ant-
like trends towards large-scale cooperative behavior, 
using clever workarounds to overcome our small in-
group/out-group tendencies until we have achieved a 
planet-wide superorganism – Team Earth.

A quarter of a millennium – 25 generations – has 
passed. Team Earth has achieved long-term sus-
tainability, regulating the planet and its life along a 
sustainable, ever-enriching trajectory. Threats of 
self-extinction overcome, Team Earth looks out-
ward, furthering our understanding of the simple 
life on other, nearby terrestrial planets, searching 
increasingly afar for other intelligent life, for other 
technological planetary superorganisms, and prepar-
ing to physically transcend the bonds of the home 
solar system as our interstellar ships carry us on voy-
ages of discovery out into our home galaxy.
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Michael Glantz
Participant Statement

How would you dramatize/treat the issues of sustain-
ability (this tiny planet as our only home) on film?

In fact, there are many ways to dramatize sustainabil-
ity issues on film. The problem is in doing it in a way 
that will attract audiences with different concerns and 
perspectives on the environment.

Having said that, here are a couple of examples of 
human behavior toward the environment:

(1) The Aral Sea basin (the deliberate destruction 
since about 1960 of the globe’s fourth largest inland 
sea, which rests in Central Asia); the Galapagos 
Islands provides a microcosm of the influence 
of globalization on a relatively pristine environ-
ment, influence that essentially began in the 1960s 
with the development of ecotourism; the Qin-
ghai-Tibetan Plateau (in its early stages of rapid 
development. However, rivers that start in this 
plateau flow to about three billion people in East, 
South, and Southeast Asia. Global warming will 
have an impact on the precipitation in the plateau 
and therefore the flow of the rivers – Ganges, Bh-
ramaputra, Irrawaddy, Mekong, Yellow, Yangtze, 
among others).

(2) Another approach would be to define the situa-
tion as one of the clash of cultures: the culture of 
wasteful consumption versus the culture of con-
servation. This would highlight the fact that there 
are resources enough at present to feed the Earth’s 
population in a sustainable, nondestructive, pro-
environmental way, but that the political as well as 
humanitarian will to do so does not yet exist.

What are likely to be the challenges facing our spe-
cies/planet 1 generation from now, 10 generations 
from now, and 25 generations from now as it relates 
to our planet and its ability to sustain our species?

Personally, the challenges are the result of the con-
fluence of various trends. Succinctly put, too many 
people are increasingly dependent on a dwindling 
resource base. This will then exacerbate the most 
contentious issue facing the planet’s inhabitants for 
the next several decades: ethnic rivalries, based on 
nationalism, geography, religion, and race.

What major solutions would you recommend to 
address the challenges that you have outlined across 
the generations?

There is a major need for focus on identifying ways 
to generate a “we-we” attitude among different pop-
ulations, as opposed to the “we-they” attitude that 
currently exists just about everywhere and at all levels 
of social organizations, up to and including the inter-
national system.
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Phillip Longman
Participant Statement

How would you dramatize/treat the issues of sustain-
ability (this tiny planet as our only home) on film?

Beneath the surface of events, a tidal change in human 
demography is under way. Though world population 
is still rising, it is doing so at barely half the rate of the 
late 1960s, and is now headed, many demographers 
believe, for absolute decline. The United Nations Pop-
ulation Division estimates that the number of infants 
and toddlers in the world (age 0–4) will be contracting 
within little more than ten years. The number of chil-
dren under 15 will be decreasing in just over 20 years. 
This means, strange as it may sound, that all subse-
quent population growth will be due to increases in 
the number of people who survive to older ages. By 
2050, there will be 35 million fewer children in the 
world than today, and 1.2 billion more people over 60.

Demographers at Austria’s International Institute 
for Applied Systems Analysis predict that total popu-
lation will reach nine billion, mostly graying souls, by 
2070 and then start contracting with compounding 
force. Long before then, many nations will shrink in 
absolute size, and the average age of the world’s citi-
zens will shoot up dramatically, with the fastest rates 
of population aging coming in the Middle East and 
other underdeveloped regions.

The primary reason is a dramatic fall in birthrates 
that began in Western Europe in the 1930s and is now 
spreading to every corner of the globe. Since the start 
of the 1970s, while fertility rates were falling by 27 per-
cent in the industrial countries, they were plummeting 
by 46 percent in what the United Nations politely 

terms “less developed nations.” The average woman 
in the world now bears just 2.69 children, down from 
more than 4.48 in 1970. That change is sufficient to 
cause rapid population aging, particularly in regions 
where fertility has fallen most dramatically, such as 
the Middle East. If fertility rates continue to fall, as 
nearly all demographers believe they will, global pop-
ulation decline becomes nearly inevitable.

Mankind is no doubt fortunate to have avoided the 
“Population Bomb” scenario so many feared in the 
1970s. But rapid population aging, and the prospect 
of population decline, pose new challenges. Can capi-
talism work in a world of scarce labor and shrinking 
markets? Is the Welfare State sustainable if there are 
ever-fewer workers to support each retiree? Will econ-
omies with large numbers of aging dependents have 
to run faster to meet the mounting cost of health and 
pension benefits, thereby putting new strains on the 
environment? If children in advanced societies no lon-
ger provide any economic benefit to their parents, will 
evolution eventually favor societies in which repro-
duction is coerced, or inspired by fundamentalism?

“This Tiny Planet” should consider scenarios in 
which human population becomes tinier. Exam-
ine countries where population is currently falling 
(e.g. Russia), and gauge the effect on the economy 
and environment. Look to previous examples in 
history when fertility rates dropped below replace-
ment levels, such as third-century Rome, for  
further clues.
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Elliott Maynard
Participant Statement

How would you dramatize/treat the issues of sustain-
ability (this tiny planet as our only home) on film?

It is my firm conviction that to initiate a major trans-
formation of the global social consciousness, we 
need to approach this by means of a major “sustained 
global media blitzkrieg,” using state-of-the-art visual 
presentation effects to create powerful cinematic doc-
umentaries and dramatic Hollywood movies. Such a 
“campaign of global transformation” should include 
TV, theater productions, magazine articles, “Sim-
type” video games, and media-rich festival events in 
all parts of the world. This approach could be supple-
mented by “virtual teleconferences,” which involve 
the participation of individuals of all ages, nationali-
ties, and walks of life. Issues such as pollution of our 
global commons, destruction and preservation of our 
natural resources on land and in the oceans, issues of 
waste management, new clean energy technologies, 
species extinction due to human activities, and pos-
sibilities for new enlightened programs for ecological 
restoration and preservation of the delicate balance 
between humans and the global biosphere should be 
covered. Since we have no real-time “pictures” of the 
future, we need to rely on virtual presentation tech-
nologies to bring these scenarios into the present 
“reality” in the minds and hearts of global society.

What are likely to be the challenges facing our spe-
cies/planet 1 generation from now, 10 generations 
from now, and 25 generations from now as it relates 
to our planet and its ability to sustain our species?

In One Generation – Our most urgent challenge 
in the shorter term is to transform the thought and 
action of each and every individual on Earth to begin 
thinking in terms of living and working in sustain-
able ways. This shift begins in the hearts and minds 
of everyone, and will result in correspondingly posi-
tive shifts in the way we live and do business with 
each other. Major challenges: intelligent population 
management, shifting from consumerism to eco-sen-
sible lifestyles, elimination of pollution of the global 

commons, preservation and enhancement of natural 
resources, new clean energy generation, and develop-
ment of efficient mass transit.

In Ten Generations – A sustainable balance will 
be achieved between human activities and the global 
biosphere. Peace and cooperation should prevail, 
with former military and industrial programs being 
directed into massive programs for monitoring, 
protection, restoration, and enhancement of our 
planetary resources. A new human ethic will evolve, 
which focuses on living in harmony with nature and 
on co-evolution of the human consciousness.

In 25 Generations – National barriers will dis-
solve. The human race will be much more genetically 
and socially homogeneous. Trade barriers will cease 
to exist; a new global currency will have been created 
… backed by precious metals. Human conscious-
ness functions at heightened levels of intelligence and 
enlightenment. A planetary computer monitors Earth 
systems in real time.

What major solutions would you recommend to 
address the challenges that you have outlined across 
the generations?

A global transformation of human lifestyle and con-
sciousness … initiated by a global media blitzkrieg … 
can focus the attention of all inhabitants of our tiny 
planet on the critical importance of the fact that every 
single action each of us takes in the present creates 
the future we will inhabit. If every person on Earth 
can adjust his thinking and actions each day in the 
present, millions of positive actions will have a “force 
multiplier effect,” resulting in quantum changes. 
These quantum changes, when taken together, can 
result in quantum transformation of both the human 
and planetary consciousness (the global mindfield). 
We must “train” ourselves, others, and especially the 
children – the hope for generations to come – to live 
consciously and intelligently, within a heightened 
sense of awareness and interaction with nature, and 
within a context of cooperation and co-evolution.
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Steven Salmony
Participant Statement

How would you dramatize/treat the issues of sustain-
ability (this tiny planet as our only home) on film?

Microorganisms and human organisms have com-
mon dynamics governing population size. Emerging 
evidence contradicts scientific thought and prevailing 
popular beliefs regarding human population dynam-
ics, and indicates absolute global numbers of human 
beings increase primarily as a function of food sup-
ply.

Contradictory data concerning human population 
growth suggest a scope of observation problem. That 
is to say, the choice of a scope of observation is forced, 
like having to choose to examine either the forest or 
the trees, either human propagation data or human 
reproduction data. When looking at population data, 
the “forest” data and the “tree” data appear to point 
toward different population growth estimates. The 
geographically localized “tree” data need not blind us 
to the fact that global propagation, the “forest” data, 
are increasing precipitously. “Not being able to see the 
forest for the trees” may help explain why forecasts of 
population growth vary widely. Some forecasting data 
indicate an end to human population growth soon. 
Other data suggest skyrocketing numbers. The United 
Nations Population Fund recently redetermined that 
world population is to level off at 9+/- billion people 
in this century.

During the 20th century, despite two world wars, 
ubiquitous local conflict, disease, famine, pestilence, 
and poverty, global population grew from less than 
two billion to six billion people. Recent data indi-
cate that world population continues to increase at 
an average annual rate of about 88,000,000. On the 
other hand, abundant research provides contraindica-
tions to this population growth trend. Countries like 
Australia, Canada, Italy, and Tunisia, among many 
others, show a declining trend in their rates of human 
population growth.

Human population numbers have been regarded 
as a sort of preternatural phenomenon. Possible 

reasons for human population growth have been curi-
ously thought of as unimportant, obscure, numerous, 
complex, or even unknowable so that finding a strat-
egy to address potential problems posed by rapidly 
increasing human numbers has been thought to be all 
but impossible. Recently, population data appeared 
that indicate that the governing dynamics of human 
population is a natural phenomenon. The new data 
provide an empirical presentation of a nonrecursive 
biological problem that is independent of ethical, 
social, legal, religious, and cultural considerations. 
This means that world human-population growth is a 
rapidly cycling, positive-feedback loop, a relationship 
between food and population in which food availabil-
ity drives population growth, and population growth 
fuels the impression that food production needs to be 
increased. The data indicate that as we increase food 
production every year, the number of people goes up, 
too.

Perhaps a new biological understanding is emer-
gent. It is simply this: Earth’s carrying capacity for 
human organisms, like that for other organisms, is 
determined by food availability. As goes the food 
supply, so goes the population. Stabilization of food 
production at current levels will lead to stabiliza-
tion of global human population. Not surprisingly, 
United Nations programs are already developed that 
uphold the requirements of reality: redistribution of 
world food resources, education for all children, and 
empowerment of women. The major obstacle is the 
absence of sufficient wealth to support these initia-
tives. More ambitious, better-funded, socially and 
culturally sanctioned programs will be devised and 
implemented for the sake of maintaining the integ-
rity of the natural world in which we live. Human 
population growth is a huge problem, taking an ever-
increasing toll on the Earth’s finite resources, but we 
can take the measure of this problem and find a rem-
edy that is consonant with universally shared human 
values.



2� The Next Thousand Years Television Series “This Tiny Planet” Workshop Proceedings

Section 3 | Participant Statements

What are likely to be the challenges facing our spe-
cies/planet 1 generation from now, 10 generations 
from now, and 25 generations from now as it relates 
to our planet and its ability to sustain our species?

In order to accomplish goals of this kind, leaders in 
science must assist the world’s political, religious, and 
business leaders to become aware of humankind as 
a part of, not apart from, the Earth and to see how 
human culture emphasizes an illusion about the 
grandeur of individuals at the expense of compre-
hending the reality of humanity as a species. Human 
beings have a characteristic creatureliness, one real 
sign of our magnificence, which is unappreciated. 
Humankind could be the most complex creature ever 
to inhabit Earth, but, realistically, we are not other 
than organisms, in many ways like other organisms 
that evolved and survived in our place in the solar 
system.

In fact, human culture, economy, and technology 
do not function independently of the natural world 
we inhabit. Each of these distinctly human products 
is subject to biophysical laws known to apply to other 
species. Culture is “nested” within biology. The seem-
ingly limitless expansion of our $30+ trillion global 
economy is rooted in the limited resources of the 
planet; however, technology is not a solution to many 
of the global challenges humanity faces now.

What major solutions would you recommend to 
address the challenges that you have outlined across 
the generations?

At the 2002 Earth Summit in Johannesburg, South 
Africa, one heard the mantra, “Think globally; act 
locally.” To that we might add, “Deconstruct glob-
ally; restore locally.” Data regarding globalization of 
the predominant economy suggest that in the course 
of the “build out” of Earth that is now in operation, 
humankind is subjugating more than it is sustain-
ing, destroying more than it is preserving, consuming 
more than it is leaving for future generations. More 
millions of people are becoming obese as more bil-
lions starve. More wealth is seen pyramiding into the 
hands of fewer people as more poverty engulfs many 
– too many – of the less fortunate among us. In these 
early years of the 21st century, humanity appears to 
be pursuing a course of action marked by prospects 
for declining human health worldwide, biodiversity 
extinction, natural resources dissipation, and debas-
ing the environment.

Here and now, it is important to the world and to 
future generations of human and other life that we 
rigorously examine available scientific data regard-
ing the potential global challenges posed by human 
population numbers. The international community of 
scientists necessarily takes a leading role in this effort. 
By sharing findings from science with world leaders 
and people everywhere, knowledge of the world as it 
is can be used to protect humanity from danger, bio-
diversity from extinction, and Earth from irreversible 
degradation.
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The workshop “This Tiny Planet,” held in Bellevue, 
WA, June 18–20, 2004, brought together eight 
prominent scientists and futurists to discuss 

where natural and human-imposed factors that may 
impact the Earth could take us in the next thousand 
years. The explicit purpose of the discussions was 
to provide scientific content upon which story line 
and images may be constructed for the creation of 
a one-hour television program entitled “Earth and 
Beyond.”  

In addition to the eight scholars, also participat-
ing in the workshop were the Executive Producer of 
The Next Thousand Years television series and a Foun-
dation affiliate, both of whom have been involved 
throughout the early stages of planning for the series, 
as well as Foundation officers, staff, and observers. 
Following are the transcripts of the plenary and small-
group discussion sessions on “This Tiny Planet.”  
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Introductory Session

Facilitator Participants

Sesh Velamoor Plenary Session

VELAMooR: Good morning. To start this workshop, I 
would like to invite Walter Kistler to welcome you all 
and make a few remarks.

It’s nice to have a mixture of different 
sciences, different technologies, so it 

can be an exchange of ideas and 
of concepts that may not be so 

familiar to some of you …

KISTLER: Thank you. Welcome to our meeting. I hope 
you all had a pleasant night and that our meeting will 
be successful and bring new ideas. It’s nice to have a 
mixture of different sciences, different technologies, 
so it can be an exchange of ideas and of concepts that 
may not be so familiar to some of you in your specific 
fields. I wish everybody a successful day. Thank you.

What we’re doing is systematically 
putting together what we feel is 

going to be a very important series …

BoB CITRoN: I also welcome everybody. I am going to 
talk a little bit about what the Foundation is. At noon 
we will show a video that features some of what we 
have done and are continuing to do. 

One of the main programs of the Foundation is the 
Humanity 3000 Program. When we started the Foun-
dation, almost eight years ago, we decided to run a 
series of seminars and workshops focused on specific 
areas that humanity is now concerned with, and will be 
concerned with during the next thousand years. Our 
workshops range in subject from hominid evolution 
and intelligence, to the evolution of human cultures, 
to workshops based specifically on different aspects 

of the future related to population, natural resources, 
global warming, human impact on the global envi-
ronment, endangered habitats, endangered species, as 
well as trends that are going on right now, and what’s 
going to happen in centuries to come.

We audiotape our workshops in their entirety and 
videotape much of them. The sessions are then tran-
scribed and published. You can find in our library or 
on our website the publications of past workshops and 
past seminars. And if you have been in a workshop 
with us before, you know that we ask each scholar 
to do a five-minute, videotaped interview answering 
the question: What is your vision of the thousand-year 
future of humanity? We have been doing this now for 
six or seven years, and we have a wonderful archive of 
digital recordings. Some of you will be called out to 
do those interviews during the next day and a half.

A few years ago we began to think about a televi-
sion series, because we now have approximately 200 
hours of these recorded interviews with scholars and 
there is a lot of rich material there. The television 
series is going to be called The Next Thousand Years. 
The Executive Producer of the series is here with us 
for this workshop, Jon Palfreman. And Kirk Citron is 
a writer on the series. It has gone through two or three 
iterations. What we’re doing is systematically putting 
together what we feel is going to be a very important 
series in and of itself, which we hope to make in the 
next five years. Then every two years thereafter, we’re 
planning to update the different segments. In the past 
year and a half, we ran a workshop for filmmakers 
and one on “The Future Human.” This workshop, 
“This Tiny Planet,” will help create content for one of 
the programs. If you’re interested in reading what the 
television series is all about, we have a comprehensive 
document on The Next Thousand Years, outlining the 
entire project. 

This workshop will be very informal. If anyone has 
questions about anything as we proceed, please don’t 
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hesitate to ask. Sesh will now get the workshop under 
way.

VELAMooR: At this point, I would like each of you to 
introduce yourself. You have no doubt noticed the 
sand timers on the table. Each of you has one and they 
will be in use throughout the day. They time exactly 
one minute. In your self-introduction, state your 
name, turn over your sand-timer, and when the sand 
runs out, please conclude your statement. Through 
the day, when we are engaged in the conversations, 
we’ll follow the same rule. 

John, would you go first?

… I have been involved very heavily 
in trying to develop remote and 
interactive ways of studying the 

entire planetary ocean.

dELANEy: My name is John Delaney. I am from the 
University of Washington, where I am on the faculty 
in oceanography. I am delighted to be here and I am 
very much looking forward to today. My background 
is as an economic geologist. I was trained to find ore 
deposits, and then spent six months living in the 
Galapagos Islands and fell in love with volcanoes. I 
took a job here at the university and, within a year 
or two, had a dive in Alvin [US Navy-owned deep-
submergence vehicle] to dive into the mid-Atlantic 
Ridge, which is an active volcano under the ocean. I 
fell in love again, and I have been involved very heav-
ily in trying to develop remote and interactive ways of 
studying the entire planetary ocean.

… the focus of my work … is 
promoting a sustainable future.

CLUGSToN: I’m Rick Clugston. I’m Executive Director 
of the Center for Respect of Life and Environment 
in Washington, DC, where I’ve been for 15 years. 
Prior to that I was at the University of Minnesota. 
My background is mostly in higher education and 
human development, and the focus of my work at our 
Center is promoting a sustainable future. We run an 

organization called University Leaders for a Sustain-
able Future and focus a lot on the role of religion in 
promoting sustainability. Probably one of the largest 
projects I am doing now is the Earth Charter, which is 
a global vision for sustainable development. And it’s a 
great pleasure to be here.

My main interest now is planetary 
management, new transformative 

paradigms for changing the 
consciousness of the 

human/social architecture …

MAyNARd: My name is Elliott Maynard. I am founder 
and President of Arcos Cielos Research Center in 
Sedona, AZ. I have a broad background in the marine 
sciences, also tropical forest ecology. My main 
interest now is planetary management, new trans-
formative paradigms for changing the consciousness 
of the human/social architecture, and also for fix-
ing the problems and reversing the trends that our 
present human activities have caused on the planet. 
I have recently written a book entitled Transform-
ing the Global Biosphere: Twelve Futuristic Strategies 
[Watchmaker, 2000]. Most of these concepts and new 
paradigms – ecological restoration, etc. – are dis-
cussed in this book.

… population dynamics strikes me as 
one of the really important issues 

of our time.

SALMoNy: Good morning to all of you. I’m Steve 
Salmony, a psychologist by professional training. I’ve 
spent my life thinking about the life of the mind, per-
ception, and human behavior. I want to talk quite a lot 
during this workshop on human population dynam-
ics, but I would like all of you to know that I am not 
an expert in this field. I am a lifelong learner, and 
population dynamics strikes me as one of the really 
important issues of our time. The latest research by 
Dr. Russell P. Hopfenberg is of considerable inter-
est to me. With that, I want to thank Dr. Kistler and 
everyone here at the Foundation For the Future for 
making this possible.
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I am a television producer and writer, 
and I work mainly for public television 
for shows like NOVA and FRONTLINE.

PALFREMAN: I’m Jon Palfreman. I am a television 
producer and writer, and I work mainly for public 
television for shows like NOVA and FRONTLINE. 
The bulk of my work over the last decade has been 
in complicated policy controversies. A few years ago 
Bob, Walter, and Sesh asked me to make a little film 
for them – from the beginning of the universe to the 
future in 12 minutes, I think it was. That is how I got 
associated with the Foundation. I’m very pleased to 
be here, and I look forward to this discussion.

I spent 25 years … trying to 
understand how to take complicated 
stories and communicate them in a 
way that people would understand 

and find interesting.

KIRK CITRoN: I’m Kirk Citron. I am an advertising entre-
preneur. I had an advertising agency in San Francisco. 
I spent 25 years in advertising trying to understand 
how to take complicated stories and communicate 
them in a way that people would understand and find 
interesting. So, I’ve been involved in helping develop 
this project and figuring out how to take the scholar 
interviews and make them interesting and engaging 
to the general public.

… I’ve been concerned with cosmic 
evolution, which is physical, biological, 

and cultural evolution …

GENET: I’m Russ Genet. I am an astronomer. The first 
part of my career was in observational astronomy; I 
developed automatic telescopes and totally robotic 
observatories, mainly because I didn’t want to stay up 
late at night. In the last half of my career, I’ve been 
concerned with cosmic evolution, which is physi-
cal, biological, and cultural evolution, considering 
everything from the Big Bang out to the end of the 

universe. Astronomers are occasionally granted aca-
demic license to take this cosmic viewpoint. It’s a 
pleasure to be here.

My background has been as a public 
policy journalist specializing in 

questions of population, population 
aging, and its economic and 

financial effects.

LoNGMAN: My name is Phil Longman. I’m delighted 
to be here. I am a Senior Fellow at the New America 
Foundation in Washington, DC, which is a non-
partisan think tank. My background has been as a 
public policy journalist specializing in questions of 
population, population aging, and its economic and 
financial effects. I’ve just recently published a book 
called The Empty Cradle [subtitle: How Falling Birth-
rates Threaten World Prosperity and What to Do about 
It, Basic Books, 2004], which concerns itself with the 
global trend we now see of falling fertility and atten-
dant population aging, not only in the developed 
world but particularly in the Third World.

I work on the climate/society/
environment interactions. I’m 

interested in understanding how we 
deal with droughts, floods, fires, 

El Niños, famines …

GLANTz: I’m Mickey Glantz. I am at the National 
Center for Atmospheric Research. There are 1,200 
physical scientists and three social scientists. I’m one 
of those, which says a lot about the place, not about 
me. I work on the climate/society/environment inter-
actions. I’m interested in understanding how we deal 
with droughts, floods, fires, El Niños, famines, and 
other such phenomena. They often take the blame 
for death and destruction when, in fact, most famines 
are caused by policy decisions and things of the like. 
There’s a lot that people can do to prevent the impacts 
or mitigate them, and there is an overemphasis on 
physical science and physics, as opposed to social sci-
ence, in my world.
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… I’ve recently been writing about the 
need for a shored-up civilization that 
can quickly bounce back from any of 

a number of abrupt shocks …

CALVIN: I’m William Calvin. I am a neurobiologist. 
My research focuses on how you avoid speaking 
nonsense – how your brain creates coherent arrange-
ments of ideas in the several seconds before they 
come out of your mouth. But I’m also fascinated with 
why this quality bootstrap evolved in the last few mil-
lion years of hominid evolution. That’s why I came to 
write books like A Brief History of the Mind [subtitle: 
From Apes to Intellect and Beyond, Oxford Univer-
sity Press, 2004]. When evolution is rapid, climate 
changes are usually part of the push. So, for the last 
couple of decades I’ve been paying a lot of attention 
to paleoclimate studies, both the drought history of 
Africa and the United States, and also these world-
wide flips. It turns out that the glacially slow ice ages 
are punctuated with hundreds of flips that are abrupt 
– big changes like drought everywhere in only several 
years, and flipping back a few centuries later. Thanks 
to Freeman Dyson, I was asked to write a cover story 
for The Atlantic Monthly about six years ago called 
The Great Climate Flip-flop. The effects of these flips 
on human evolution is what my previous book was 
about, A Brain for All Seasons [subtitle: Human Evo-
lution and Abrupt Climate Change, University of 
Chicago Press, 2002].

On the subject of our topic today, I’ve recently been 
writing about the need for a shored-up civilization 
that can quickly bounce back from any of a number 
of abrupt shocks: climate, economy, pandemics, and 
such.

We try to create the circumstances 
for presenting all sides of an issue, 

because ultimately, informed decision-
making from the bottom up is where 

change is going to occur.

VELAMooR: Thank you. Let me take a few minutes to 
explain the focus of this workshop and some of the 
things we do here that may be a little different from 
what you are used to. Let me start by saying that the 

mission of the Foundation – and I think it is impor-
tant to state it over and over again – is to increase and 
diffuse knowledge regarding issues of the long-term 
future of humanity. It is open-ended, and it’s meant 
to be that way because the Foundation in itself does 
not take a position on any aspect of this. Individually, 
all of us have strong opinions about various things 
regarding the long-term future of humanity, but the 
Foundation is neutral and welcomes all voices and 
opinions.

As you look around the table here, or in any other 
workshop we’ve had, you will find contrarian views 
present at the table. We try to create the circumstances 
for presenting all sides of an issue, because ultimately, 
informed decision-making from the bottom up is 
where change is going to occur. Maybe if we do have 
a bias, that is the one bias we do have. Solutions don’t 
usually work when they’re top-down, but usually are 
very effective if you are able to convince large masses 
of people to make decisions and choices that affect us 
over the long-term future.

As Bob mentioned, this is the second of a series 
of workshops to add to the base for use in the pro-
duction of the television series. The previous one was 
entitled “The Future Human.” The proceedings book 
of that workshop is available. 

When we conducted the workshop on “The Future 
Human,” we struggled with exactly how to break a 
subject down into manageable parts. For that subject, 
one possibility was to take the different escalations of 
possible technologies and look at things over the thou-
sand-year future. Ultimately we determined, through 
the course of the conversations, that the best way to 
look at it is to consider three time intervals: 25 years, 
or one generation; ten generations, or 250 years; and 
40 generations, or a thousand years. We’re trying to 
follow that pattern for the rest of these workshops.

So, as we go through today and tomorrow, and 
think about the issues related to our subject, “This 
Tiny Planet” – generally, questions about sustainabil-
ity and the other elements that might have an impact 
on that subject – we want to think in terms of these 
three time frames: 25 years, 250 years, and a thousand 
years. We completely understand that when we men-
tion time frames of 250 years and a thousand years, it 
is mind-boggling. It is almost impossible to stretch the 
imagination to that point. But we ask you to do it any-
way. We want you to identify issues that are relevant 
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to the 25-year, to the 250-year, and to the thousand-
year time frames. Then tomorrow we’ll spend a little 
time exercising our imaginations on how we might 
dramatize, as an educational process, to enable people 
on the street to understand the issues of “This Tiny 

Planet” and whatever the problems might be, over 
those three time frames.

Let’s take a short break now and come back for our 
first keynote presentation, by Dr. John Delaney.
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Guidelines

Facilitator Participants

Sesh Velamoor Plenary Session

Two keynote addresses were planned for the first morn-
ing of meetings.

We have learned from conducting 
many previous seminars and 

workshops that keynotes are most 
useful when they set the stage 

for the dialogues …

VELAMooR: Two keynotes will start off our consid-
eration of content on “This Tiny Planet.” We have 
learned from conducting many previous seminars 

and workshops that keynotes are most useful when 
they set the stage for the dialogues rather than when 
they are interspersed through the workshop agenda.

Our keynote speakers are John Delaney, Profes-
sor of oceanography at the University of Washington, 
who will speak on “The Role of the Oceans in Earth’s 
Sustainability,” and Michael Glantz, Senior Scientist 
in the Environmental and Societal Impacts Group 
of the National Center for Atmospheric Research, 
addressing “Creeping Environmental Problems and 
Societal Responses to Them.”

After each keynote, there will be a short question-
and-answer session.
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The Role of the Oceans in Earth’s Sustainability

Keynote Presentation by John Delaney

Facilitator Participants

Sesh Velamoor Plenary Session

Dr. John Delaney, Professor of oceanography at the 
University of Washington, specializes in marine geol-
ogy. His research focuses on deep-sea volcanic activity 
on the Juan de Fuca Ridge in the northeast Pacific 
Ocean. He has served as Chief Scientist on more than 
20 oceanographic research cruises, many of which have 
included the Deep Submergence Vehicle (DSV) Alvin.

VELAMooR: When discussions about sustainability take 
place, it’s been my observation that usually an impor-
tant component, the oceans, is left out. With that 
introduction, I will let that hole be filled in by Profes-
sor Delaney from the University of Washington.

We should recognize that our planet 
is only recently a human habitat. 
It is, to all intents and purposes, 
basically a microbial biosphere.

dELANEy: It’s a big one and it’s a tough one to cover 
adequately. I refer you to any introductory course 
in oceanography for all the details of how the planet 
actually operates and the role the ocean plays. In the 
time I have, I will not be able to cover all the facets 
and leave you with an operating knowledge of how 
the global ocean works. But what I would like to do 
is talk to you just a little bit about some perspectives 
and some ideas about how things are changing in the 
world of oceanography. It’s really interesting that Dr. 
Genet mentioned moving toward robotic systems – in 
fact, that’s exactly where we’re headed as well. 

It’s probably appropriate in this group to remind 
ourselves that it is a tricky business, predicting the 
future. It’s also important at the outset for us to rec-
ognize that there are various ways in which inquiry 
is framed and pursued. To a large extent we are cur-
rently in a reductionist phase of how we go about 

doing our science. In fact, we often joke with students 
in the university who are getting their Ph.D.’s that 
they’re learning more and more about less and less till 
they know everything about nothing. And that creates 
an issue, because some of the major problems facing 
us are at the other end of that spectrum. We need to 
be aware that that is a factor in the way we evaluate 
and bring in experts. You would need hundreds of 
thousands of experts in order to really, fundamentally 
understand how planets work. They are complicated 
and immensely precious systems.

I view the oceans as the environmental flywheel 
of the planet. Why do I say that? Because there is so 
much momentum, so much heat, so much chemical 
content tied up in the ocean that, in almost every way 
you can imagine, the ocean is central to the long-term 
sustained capability of the planet to support all forms 
of life. We should recognize that our planet is only 
recently a human habitat. It is, to all intents and pur-
poses, basically a microbial biosphere. And it will be a 
microbial biosphere long after the endowment for the 
arts and crafts and science represented by the Foun-
dation For the Future has disappeared.

The key to sustainability is knowledge. That’s what 
a scientist is supposed to say. But it’s very clear, if you 
read a book or two in your life, that the ability for soci-
eties that are involved to make intelligent decisions is 
based on that knowledge, but not only on that knowl-
edge. Obviously, one of the key elements of why fora 
of this type are convened is to recognize, I emphasis 
here, the ability of societies to make those decisions, 
because a great deal more than your run-of-the-mill 
scientist goes into making the key decisions that are 
important. For example, ice cores: My guess is that a 
number of folks will refer to this but, just to give you 
a sense of basic data [referring to slide], the global 
sea level and temperature are shown in blue, and in 
red we’re looking at basically the CO2 content of the 
atmosphere, we think, in thousands of years before 
the present. I want to draw one single point to your 
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attention. Here is the curve where we are, and here 
is the curve expanded. Notice that we’re well above 
the range that is indicated by historical records of any 
sort or by ice cores.

So, the question is: Can we make decisions to address 
these things? A position that I would take is that the 
oceans are, in fact, the last repository of our waste. 
The atmospheric CO2 enters the ocean and leaves the 
ocean under a wide variety of patterns. The ocean is 
the thermo-regulating engine of the planet. Because 
of the heat capacity of water, the ocean has a phenom-
enal amount of heat tied up in it. It is the source of a 
vast living and nonliving suite of resources. I’ll talk a 
little bit about some of those.

We can also ask the question: What does sustain-
ability mean? If sustainability means that you have 
enough to eat, and you have a place to get in out of 
the rain, and you have something to wear, that’s one 
thing. But maybe there is a psychological/spiritual 
sustenance that we need, which is captured in the 
myths that Joseph Campbell used to talk about: the 
heroic quest, the quest to understand, the quest to 
find new knowledge, to bring knowledge back to the 
community. That is, in fact, one of the factors in being 
sustained as well: to have the population recognize 
that we are on a heroic journey to understand our-
selves, and our planet, and our solar system, and our 
galaxy.

I would point out that it’s the last physical fron-
tier, but it’s by no means the last frontier on Earth. 
Our brains are probably that. But let us recognize that 
we are facing something that is really extraordinarily 
important for us to confront. At present, we seem not 
to have either the societal will, nor the information 
base, to make the decisions regarding sustainability 
on the planet. We’re struggling with that. You folks are 
some of the leaders – that’s for sure – but we haven’t 
been very successful, I think it’s safe to say.

We cannot manage a system we don’t 
understand. And, believe me, we 

do not understand the ocean.

If the oceans are important, then to understand the 
oceans, we have to learn to interact with the oceans 
in new ways. That’s the basis of my point here. We 

cannot manage a system we don’t understand. And, 
believe me, we do not understand the ocean. So, that’s 
the premise behind which I would say a secondary 
topic for the discussion here is interacting with the 
oceans for research and education and, ultimately, for 
survival perhaps. We’re exploring the time domain in 
ways that we’ve never done before.

Well, ships and satellites obviously work very well. 
Why would we want to take new approaches to study-
ing oceanography? Obviously, there are experts in this 
audience that are far better suited to discuss this topic 
than I. But this is the backdrop against which every-
thing that we do has to be measured. Projections of 
population vary dramatically. I found out over dinner 
last night with Phillip that it’s much more complex 
than I have ever understood. The bottom line here 
is that, if trends continue, on the order of 50 per-
cent more human beings will be living on the planet 
about the time our children are our age, or maybe our 
grandchildren are our age. Why do I bring this up? 
Well, part of it is because, no matter what happens to 
the size of the industrialized countries, and a number 
of them will be more industrialized by the time this 
comes about, the developing nations are probably the 
places where much of that population will reside. I’ll 
come back to that point.

This is the way that oceanographers look at our 
planet [referring to a slide]. We black out the con-
tinents, because that’s where the people live, but 
oceanographers are really interested in the oceans. 
[Next slide] This is the way folks that live on conti-
nents look at arboreal forests, desertification, things 
of that sort – this is the way they look at the world. 
[Next slide] And this is, in fact, the world. They are 
two pieces that fit together, and they are intimately 
tied together.

What feeds the human race grows on the continents, 
and what grows on the continents is tied to the 

patterns of the ocean.

The next video clip brings to the fore the sea sur-
face temperatures. Red is warm; blue is cold. You’ll 
quickly see, limned in this presentation, the presence 
of El Niños. We’re clicking along in the upper left-
hand corner from 1982 to 1998. You’ll see a couple of 
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rather major El Niños. In bright green is growth on 
the continents, and in olive green is die-back on the 
continents. 

How do I tie this to what I’ve said before? Well, 
there is clearly an intimate and almost immediate 
interaction between what goes on in the oceans, par-
ticularly El Niño, which has a very dramatic effect, 
and what the growth patterns are on the continents. 
And the growth patterns on the continents are not 
just forests. They are, in fact, crops, and 90 percent of 
what the human race eats comes from crops that grow 
on the continents. We do eat fish, but the bottom line 
is: What feeds the human race grows on the conti-
nents, and what grows on the continents is tied to the 
patterns of the ocean. If we do not understand the 
ocean, we do not understand the growth patterns on 
the continents. And it’s not just about El Niño. There 
are hidden in this dataset things like decadal oscilla-
tions and beyond, possibly hundred-year oscillations 
of various sorts, which we don’t know much about, 
which we don’t have the database for.

So, we need absolutely new ways of entering and 
understanding the oceans so that we can, in fact, 
predict when El Niño will stack up with a decadal 
oscillation of some sort, and what the effects on plan-
etary food growth will be under those conditions. We 
are not prepared to do that at this point. And when 
the population goes up by another 50 percent, those 
people who are in the developed world are going to 
be the most vulnerable of all. If we think terrorism 
is an issue now, wait until millions, possibly tens to 
hundreds of millions of people are starving to death 
under these conditions. We will say, “Gosh, we should 
have studied the oceans more thoroughly, because 
they are the metronome; they are the flywheel. They 
are, in fact, the conductor that determines the growth 
of food on the surface of the continents.”

Another reason for taking new ways of studying 
the ocean … I’m showing you here a model that takes 
data put together by the Fleet Numerical Modeling 
Group in Monterey. Cooking along at the top in 12-
hour jumps are ways of looking at this dataset. In 
the upper left you’ll see that it is June 1999 – that is 
what we’re looking at. And you see the storms. In the 
lower left are wave heights. Significant wave heights 
(about two-thirds of the maximum wave height) are 
in green-to-yellow transition. That is about 30 feet 
high. Well, I can tell you from experience, and there’s 

plenty of anecdotal evidence to this fact, that when 
you’re on a research vessel, constrained to stay at the 
top of the water and the bottom of the atmosphere, 
and you’re in 30-foot waves, mostly what oceanogra-
phers are doing is holding on, hanging over the edge, 
and becoming one with the ocean. They are not doing 
very much research. So, it’s not a very effective way 
to do research if you are constrained to a ship, which 
has to float, but you don’t want the ship to be moving 
around so much that you can’t actually get your work 
done. That’s a second reason for finding new ways, 
other than ships – and satellites, of course, are often 
blinded by cloud cover.

A third is a bold new discovery that has just begun 
to revolutionize the way we look at planets in gen-
eral. That is, plainly and simply, that in 11 out of 11 
cases over the past decade, when we have gotten to 
the seafloor after volcanoes have been determined to 
be erupting on the seafloor, we have found massive 
effusion of microbial material, and about ten percent 
of what you see [referring to a slide] is actually living 
microbes, coming from below the seafloor, functional 
only at temperatures that are well above the tempera-
ture of the fluid that they’re coming out of the seafloor 
in. And we’re talking about microbes that thrive. They 
don’t even begin to multiply until they are 50, 60, 70 
degrees centigrade. And many of them thrive at tem-
peratures that are 80 and 90 degrees centigrade. These 
are hyperthermophilic archaea and many of them are 
lithotrophs, that is, they live off the rock. They actu-
ally consume fluids that interact with the rock, and 
the nutrients from those fluids, like CO2, methane, 
H2S, are, in fact, capable of supporting these high-
temperature, exotic but apparently fairly abundant, 
microbial communities that live below the seafloor 
in the pores and the cracks of the rocks. There have 
been several estimates made of the content. Some 
folks hold that maybe as much as 20 percent of the 
living carbon on the planet is actually tied up in this 
biosphere. I’ll come back to that a little bit later.
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“Does time work the same way in the 
ocean as it does on land?” 

What a phenomenal question to 
come out of a middle-schooler.

The microbial biosphere then – this is a conclusion – 
we believe this to be true, though we don’t know very 
much about it. But in 11 out of 11 cases, if this is what 
happens when earthquakes or volcanoes erupt on the 
seafloor, we have to consider that it’s something we 
didn’t know about, nor did we ask about. This is the 
excitement of science that comes across frequently 
when you talk to people who are in the field, and then 
you go into high schools and middle schools, and you 
talk about these types of things. The kids get very, 
very excited. Last week I was giving a talk in a middle 
school, and every single time I stopped 10 or 15 hands 
would go up: questions, questions, questions. “Does 
time work the same way in the ocean as it does on 
land?” What a phenomenal question to come out of 
a middle-schooler. That’s something that we have to 
come back to, because that is one of our resources.

Just quickly to mention here – and there’s a lot 
more to this topic than I will touch on – the four 
moons of Jupiter were not only involved in Galileo’s 
revolutionary discovery that we were not the center 
of the cosmos, but they will be, probably, involved in 
a next-generation discovery of life on another planet, 
probably extant life on another planet. Io is the most 
volcanically active body in the solar system. It looks 
like a mistake from Godfather’s Pizza, but all the 
blemishes are, in fact, active volcanoes, or recently 
active volcanoes, and it’s been erupting like this for 
the last many billions of years. We obviously don’t 
know what all went on, but it has no water left; its 
surface is covered mostly with sulfur; and much of 
the erupted material, which is blown sometimes 200 
kilometers above the surface of the planet, is mostly 
sulfur compounds.

Its nearest neighbor, subjected to the same kinds of 
gravitational kneading, if you will, or flexing, which 
is what causes the heat flux, is Europa. And Europa is 
an interesting body in that the surface temperature of 
Europa is of the order minus 170 degrees centigrade, 
and it’s a vacuum. That’s the bad news. The good news 
is that there’s no wind chill factor because it’s a vac-

uum. It’s also bathed in the radiation from Jupiter, so 
it’s a very hostile place if you had to live on the sur-
face. But, actually, many people who have studied the 
ice feel that it’s not very thick, although the Density 
1 layer, which is water – whether it’s liquid water or 
frozen water, the Density 1 layer is probably of order 
100 kilometers thick. And best estimates for the ice 
range from somewhere between two and three kilo-
meters to as much as 20 kilometers. Well, let’s say the 
Density 1 layer is not 100 kilometers thick; let’s say 
its only 80 kilometers thick. And let’s say that the ice 
is 40 kilometers thick. You still have, likely, an ocean 
that’s 40 kilometers deep. That’s a lot of water. And at 
the bottom of that water, there is a planet that is being 
subjected to the same things that have made IO, its 
nearest neighbor, the most volcanically active body in 
the solar system.

By designing innovative strategies to explore the 
linkages between volcanoes and earthquakes and life 
on this planet … we find out a great deal about where 

and how we might explore for life beyond Earth.

And what we find on the seafloor here is that volca-
noes are perfectly capable of supporting exotic and 
often anaerobic forms of life without sunlight. So, the 
promise is there. The potential is there. The adven-
ture is there. And it’s what our children need to hear 
about, because there need to be sustainable visions of 
what we can aspire to. By designing innovative strat-
egies to explore the linkages between volcanoes and 
earthquakes and life on this planet, we find out a great 
deal about our own planet. But, at the same time, we 
find out a great deal about where and how we might 
explore for life beyond Earth. This is exciting.

So, what links exist between these biospheres and 
planetary processes? On Earth, quite frankly, it’s plate 
tectonics. Volcanic eruptions and earthquakes take 
place in a framework that is basically plate tecton-
ics. Now, NSF has launched a program called Ocean 
Observatories. And there will be coastal observato-
ries; there are already coastal observatories. There will 
be global observatories, with single-point moorings, 
scattered maybe 2,000 to 4,000 kilometers apart, but 
scattered around the Earth, in effect. 

And then there will be a totally new thing called 
regional cabled observatories, and that’s what I will 
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mostly talk to you about. This is a picture of what the 
global system might look like. This is a picture of what 
the coastal systems might look like. Every one of the 
red donuts is a place where there is now, or will be, a 
coastal observatory of some sort, usually focused on 
near-shore processes, high gradients, rapid change, 
tidal effects, fisheries – a lot of things that happen on 
the coast.

At the interface between coastal and global will be 
this regional cabled observatory. And it has to look at 
both systems. The global ocean is, in fact, the bound-
ary condition for the coastal ocean, and the coastal 
ocean is the boundary condition for the global ocean. 
It’s important that we look at how they interact, if 
we’re to understand the planet.

Is there an optimal location for the first of these? 
Well, you’ll be glad to know, if you live in Seattle, that 
the most convenient, pocket-sized, accessible plate is 
the Juan de Fuca Plate, and it’s just off our coast. It’s 
spreading at about the speed your fingernails grow, 
about three to six centimeters a year. It’s subducting; 
it’s plunging beneath the shoreline. The yellow tri-
angle there is rising 1,200-degree molten rock, which 
comes up from below the crust and spreads out on 
the seafloor.

This black rock I am holding in my hand is an 
example of what flows out onto the seafloor. The 
glassy part that you’ll see at the surface is frozen when 
1,200-degree liquid rock comes into immediate con-
tact with two-degree centigrade seawater. This is what 
happens. That rock that is being passed around right 
now, throughout geologic history, is the most com-
mon rock on the surface of the planet: submarine 
basaltic glass. It forms at the ridge crest where the yel-
low triangle is, and off to this side is where the plate 
subducts beneath Washington and Oregon, and cre-
ates the volcanoes that you saw out your window this 
morning, if you were looking at Mt. Rainier.

… plate tectonics dominates the patterns of landforms 
and the dynamics of earthquakes and volcanoes 

on the surface of the planet.

Why do I bring this up? Because plate tectonics dom-
inates the patterns of landforms and the dynamics 
of earthquakes and volcanoes on the surface of the 

planet. It is also the process that feeds a microbial 
community we didn’t know anything about. I’ll come 
back to why we should care.

I want to talk to you about something called NEP-
TUNE. NEPTUNE refers to Northeast Pacific Time 
Series Undersea Networked Experiments. The vision 
of NEPTUNE is very simple. It’s to enable routine, 
real-time, remote interactions among an extensive 
community of land-based researchers and educators, 
and between that group and a wide variety of in-situ, 
robot-controlled, sensor rays. I like going to sea, but 
not in the winter. It’s designed primarily to detect, 
image, and quantify natural variability in a broad 
range of Earth and ocean processes. 

Does this sound familiar to things you did in the 
first half of your career, Dr. Genet?

GENET: Absolutely. And automation has now spread to 
observatories around the planet.

dELANEy: There’s a lot of convergence here. There are 
many communities that are moving in the direction of 
recognizing the nonlinear changes. And the technical 
capabilities we have at our fingertips are beginning 
to interact in even more nonlinear ways to allow us 
to do things that are phenomenal. This approach will 
fundamentally change the way human beings inter-
act with the ocean and the way scientists can reach 
the public with what’s actually going on, on the planet 
that supports them.

This is a profound change that we’re talking about 
here. Just to fix it in your head: We’re talking about a 
tectonic plate scale; we’re talking about laying 2,000 
miles of fiber optic cable, which has just been laid in 
by animation (a lot faster than we’ll do it in reality); 
a network of submarine laboratories. Those will have 
a footprint that’s actually about the size of Seattle. So, 
in fact, most of the water column, the seafloor, and 
the subseafloor will be reachable by this fiber optic 
system. 

Here is an example of the fiber; this is what we’re 
talking about using. Be careful of touching the ends. 
The fibers can actually get in your fingertips.

That’s what we’re talking about laying in here. In 
fact, it will empower us – all the time, 24/7, 365 days 
of the year, probably for decades – to begin looking at, 
and being present when, volcanoes erupt. This is a big 
deal. This means that the processes involved in sup-
porting the microbial activity will be accessible to us. 
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Otherwise it’s very hard to get there in time to do any-
thing. Most volcanic eruptions, as many of you know, 
are impulsive. That is, there’s a strong form of activity 
in the beginning and it tails off in an exponential way. 
So, it’s very important for us to be there when it hap-
pens if we are to capture even 50 percent of the signal 
that’s involved. Furthermore, these processes concen-
trate metals.

… we will actually be able to interact 
with thousands … of sensors 

distributed through the volume of the 
ocean and the ocean crust …

The Internet will be extended directly to the sea’s floor. 
The bright spots on the continent here are the gigaPoP 
sites on the Internet2. These are places where you can 
deliver gigabytes per second to any one of a number 
of locations. That means that, in addition to deliver-
ing very, very high bandwidth from the seafloor, we 
will actually be able to interact with thousands and 
thousands of sensors distributed through the volume 
of the ocean and the ocean crust, and the data will be 
available widely and openly, much the way astrono-
mers have done in the past. Think of this in one way 
as a Hubble telescope for the inner space, if you like.

We will also deliver 100 kilowatts of power, and 
very, very high bandwidth, which I’ve already men-
tioned. It will empower us to use real-time data return 
and control, and run fleets of remotely operated vehi-
cles and autonomous underwater vehicles that will do 
our bidding. You’ll sit at your desk in the wintertime 
and you will actually control what happens, once you 
have sensed what happens. Or, better yet, using com-
putational capabilities that are right on the threshold 
now, we will actually have this entire system operat-
ing as a neural network of sensors that will detect and 
respond to, automatically, events that it sees and it 
samples and it begins to document – and can send 
back stereo, high-definition video, possibly eventually 
holograms, of what’s actually happening throughout 
the volume of the ocean. It is a fundamentally new 
way of interacting with the oceans. Without this capa-
bility, we will not be able to manage, let alone sustain, 
the kind of interactions that we need with the ocean 
to finally get to the point of understanding.

The entire system is intended to last greater than 
30 years, to be adaptable, and expandable. My guess 
is that 30 years from now, maybe 50 years from now, 
most coastal nations in the world will have some facil-
ity of this sort. And I’m not touching at all right now 
on homeland defense or anything of that sort, but it 
takes little imagination to recognize that being able to 
surveil all of the ocean space around the country may 
be an important factor.

There are two funded test beds. The first one is 
Monterey Canyon; the second one is in the Strait of 
Georgia, just north of us here in Seattle. Both of those 
test beds are funded now at a total of $20 million, and 
they’ll be in the water by the middle of next year.

The role of computer modeling: There are a lot 
of very sophisticated models about how the ocean 
works, and the atmosphere, and the coupling between 
the ocean and the atmosphere. Assuming on-shore 
winds, this is the kind of pattern of fluid flow and 
upwelling that you would see. This is what the upwell-
ing looks like. The cold water is coming up in the 
coastal zone. The cold water is, in fact, nutrient-rich, 
which provides the basis for phytoplankton blooms. 
The zooplankton that dine on the phytoplankton are, 
in fact, the food for the salmon we ate last night.

The CO2 that comes out of your SUV, if you drive 
one, actually goes into the atmosphere and, during 
giant storms, the bubble trains that are formed as a 
result of giant waves breaking incorporate atmo-
sphere into the ocean. Those bubbles become in 
equilibrium with the ocean and transfer the CO2 from 
the atmosphere, which is then used in the following 
season when the Sun angle increases in temperate 
seas to increase the productivity of phytoplankton. 
So, there is a direct link, and all of those things are 
linked together. You wouldn’t believe how fascinated 
middle-schoolers are when you present it to them in 
that fashion. They just get it, and it’s fun to watch that 
happen.

Flexible design: I won’t touch too much on that, 
but this is a pattern of earthquake activity on the 
entire planet – one year of earthquakes. There are 
some giant earthquakes that take place around the 
planet. We need to understand that. The area that we 
are talking about is, in fact, draped across the Pacific 
Rim, which is the focus of where most of the earth-
quake activity on the planet takes place. It will also 
allow us, obviously, to keep track of tsunamis.
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Here’s a case in which you can see the earthquake 
activity on the Juan de Fuca Plate in the reds and 
blues, but let me show it to you in another way. Here 
are two years’ worth of earthquakes on the Juan de 
Fuca Plate: January 1999 to December 2000. It’s not 
like we’re going to lay this in and wait for something 
to happen!

It’s a microbial community that has enzymes in it that 
can operate at 90 degrees centigrade, under pressure. 

What good is that going to be to us? We don’t know yet.

Furthermore, what you’re seeing, we can call them 
earthquakes, and they are certainly earthquakes, and 
they’re fascinating to seismologists. But, as a result of 
what I told you earlier, you now recognize that every 
single one of those may very well be a microbiologi-
cal bloom, because earthquakes move fluids around 
in the crust and between the crust and the overly-
ing ocean. The fluids contain nutrients; the microbes 
make a living off the nutrients; and so you have 
increased the productivity of the planet significantly. 
Now, that’s not exactly something you want to put 
on the table like you did salmon, but it’s something 
we don’t understand. It’s a microbial community that 
has enzymes in it that can operate at 90 degrees cen-
tigrade, under pressure. What good is that going to be 
to us? We don’t know yet. This is excitement.

The entire Juan de Fuca Plate is locked right now. 
When it becomes unlocked, that’s what happened 
when the Kobe earthquake took place, and the Kobe 
earthquake cost $50 billion. So, understanding these 
kinds of phenomena around the Pacific Rim is impor-
tant.

There, where the arrow touches the locked zone, 
you see a grayish admixture. That’s where the sedi-
ments from the plate are being scraped off on the 
snowplow of the continent. And here is a multi-chan-
nel seismic profile through that portion. The fluids 
that are trapped in the sediments – as they come 
ashore, they’re deformed and compressed, and the 
fluids are expelled. The fluids carry carbon, which is 
operated on by microbes that live in the sediments to 
produce methane. When the methane comes to the 
surface at the bottom of the ocean, top of the rock, 
it freezes out something called methane clathrate, 

or methane hydrate. That’s about a meter and a half 
across, and it is about a thousand meters deep. It sup-
ports tubeworms, and it’s significant. You can hold it 
in your hands, light it, and it will burn a clean flame. 
Water and CO2 are all that’s produced. And these are 
the proportions that we’re talking about. In brown you 
see the reserves that we now know about, in terms of 
coal, oil, and gas. And in green you see the reserves 
of methane clathrate in the continental-shelf slope 
environment of the entire planet. This is a potential 
resource that we know little or nothing about. We 
don’t even know how to work with it because it’s in 
ice. If we bring it to the surface, it sublimes; it melts. 
So, it has to be studied in its environment if we’re 
going to learn how to use it.

Now, let me just step back. That was a rapid-fire 
delivery of a lot of things that could use real-time 
presence. If we’re going to operate within the oceans 
and begin to use them as a major resource to sustain 
ourselves on the planet, we have to understand them.

But let’s talk about the adventure of the oceans. 
Look at where the red arrow points. This is where I 
work. A week ago today I was right in this particu-
lar place, looking at those pinnacles. On the left-hand 
side is the Axial Valley wall.

BoB CITRoN: What depth is this?

dELANEy: 2,200 meters. It’s the Axial Valley. On the 
flat part over here is the lava that I just showed you. 
The pinnacles that you see there are sulfide deposits 
that are forming in real time. And on the far left is 
the Axial Valley wall. This is the place where the sea-
floor is spreading at three centimeters a year. This is 
what those pinnacles look like if you come in very, 
very close. Some of you may have seen that NOVA 
show that WGBH put together as a documentary of 
our effort to pick up some of these large rocks.

This is what it would look like if you were driving 
across the seafloor toward this site. What you’re see-
ing are the crabs and the scavengers. The sediment is 
black smoke particles that have oxidized and fallen 
out. The rocks are basalts and sulfide, and what I 
have here is an example of one of those black smoker 
chimneys. The inside is the sparkly material that is 
chalcopyrite and the outside is oxidized manganese-
rich material.

Occasionally, some of these overhanging ledges 
trap fluids underneath. They trap 366-degree fluids; 
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you can see that it’s caught as a puddle underneath. 
And here’s an example of what one of those looks like. 
It’s in a ledge. The fluid is coming out from inside 
the rock. The rock is covered with animals, microbi-
ally supported animal communities, but the puddle 
underneath there is 366-degree fluid, which is con-
tinually supplied from inside. It, therefore, overflows 
in an upside-down waterfall. And what you see cas-
cading upward, in this case, is very hot water mixing 
with cold seawater and creating those tiny particles, 
one-micron-diameter tiny particles of chalcopyrite or 
pyrite, which is what is in that rock. Those particles 
eventually oxidize. It’s an amazing community. This 
is 2.2 kilometers deep. This is a very, very rich animal 
community. There are no plants down here. And they 
basically are spending most of their time eating one 
another.

My grad students call this sushi, but, in fact, the 
dominant predator in every single vent field that we’ve 
ever been to is an octopus. If there is such a thing as 
a teachable moment, it can come when you can bring 
images like this back from the seafloor, perhaps in 
real time. Watch what this lady does. She’s carrying 
an egg case, the orange packet below her. Watch the 
mandibles there, the teeth-like things that you see in 
the lower central part. She’s moving them now. Watch 
what she does. She reaches up and cleans off an anten-
nule, which she actually can extend from the front of 
her carapace there. What we think is that those are 
her chemical sensors, and she can move them around 
to find out what the gradients in the water look like 
for what we would call smells, and move up-gradi-
ent toward food. We’ve seen them do this many, many 
times.

What is cool is to show this in a classroom and 
not tell the students what’s going on. Get the students 
to begin to wonder what’s going on, and get them to 
talk to one another. This is one of the times when one 
of these kids asked, “Does time work the same way 
under water?” This was a sixth-grader. If we all could 
ask questions like that!

Somewhere between the two-degree 
centigrade seawater and the internal 
350-degree hot water, across the one-

meter-wide wall is, we think, where 
life can and cannot exist.

What are the limits to life? We did this study with 
support from the American Museum of Natural His-
tory, and some of these are now on display in the new 
Hall of the Planet Earth in the American Museum of 
Natural History. If you go, you’ll see the entire thing 
put together. The reason we did it, scientifically, was 
to look at the limits to life. Somewhere between the 
two-degree centigrade seawater and the internal 350-
degree hot water, across the one-meter-wide wall is, we 
think, where life can and cannot exist. And we wanted 
to explore that. We went in and put a cage down over 
that particular one, with a robot on the end of a cable, 
and we put about two miles of 60,000-pound test line 
in under the yellow balls, which are flotation devices. 
This is an animation from the WGBH documentary. 
The cage had in it logging cables, which could then 
be released, and we pulled them tight with a one-way 
belt buckle. We nicked it with a chain saw. Then we 
released the balls, which brought the 60,000-pound 
test line to the surface, reeved it through a winch, 
and pulled up 13,000 pounds of rock. We got it up in 
about an hour and a half, and sampled it immediately 
because we had microbial folks on board. The highest 
temperature microbe that’s ever been cultured on the 
planet of the Earth, 121 degrees centigrade, came out 
of the one that you see hanging there. Three days later 
we went back and looked at the saw cut and a two-
meter-high chimney had grown in its place.

The ocean is a place we don’t know much about. 
There’s a great deal to be discovered. I simply share 
with you some of the things. What you’ve just seen 
is the rapid growth of what many would call a metal 
deposit. It’s not an ore deposit; it’s a metal deposit. 
We’ve also seen, in the same system, microbes that are 
at a much higher temperature than we ever imagined 
and that are being harbored by this system and sup-
ported without sunlight.



The Next Thousand Years Television Series “This Tiny Planet” Workshop Proceedings �3

  Transcripts  | Section 4.2.1

The Role of the Oceans in Earth’s Sustainability
Keynote Presentation by John Delaney

The nonlinear discoveries that can be so profound and 
can fundamentally change the path of civilization 

are the ones that we do not anticipate.

There are discoveries to be made; there are deposits 
to understand; there are resources to look at; there are 
processes that modulate the climate and the weather 
that are involved in oceans. And unless and until we 
can understand these things far better than we do 
now, we are putting ourselves at jeopardy. Thoreau 
said, “We do not always know how far and widely or 
how near and narrowly we are to look when it comes 
to making discoveries,” and that’s absolutely true. 
There’s not much known about what’s left to be discov-
ered. We can say that we want to work out the human 
genome, but we’re not discovering it; we’ve known it’s 
there. There’s a lot of science that has to be done. The 
nonlinear discoveries that can be so profound and 
can fundamentally change the path of civilization are 
the ones that we do not anticipate. And that’s good. 
That’s something we need to share with our children, 
who are endlessly curious.

[Slide of a rowboat with two fishermen and a boy 
with his head in the water] This kid cannot help stick-
ing his head under the water to see what’s down there. 
He can’t help it. The two old dudes, like us, know what 
they’re doing; they’re experts at fishing; they’re out 
there to have a good time and enjoy themselves. But 
the kid can’t help it. Now, another way of looking at 
this is that this is oceanography in the early years. This 
is where we are in oceanography right now, compared 
to where we need to be, if we’re going to understand 
what’s beneath us. If we are to be sustainable, we have 
to fundamentally change the way we educate our most 
precious resource, which is our children. We have to 
engage them, and we have to feed their curiosity so 
that it doesn’t evaporate beyond middle school and in 
high school under the storms of testosterone that can 
ruin almost anything.

This is very unusual footage taken by a Japanese 
photographer who was spending a lot of time with 
these folks. It’s fairly profound when you think that 
we really don’t know very much about how these 
incredible creatures work. The public is fascinated by 
this, and they also are interested in ensuring that we 

can stabilize the conditions of the ocean, which, as I 
remind you, is the last repository of all of our waste.

Let us give our children something to dream 
about, and let’s let them explore unlikely physics. So 
they fall a couple of times – that’s exactly how they 
learn. Let us give them something to think about. Let 
us spread the word about what goes on in the oceans, 
and let’s take into account how we can share these 
things. We’re going to get the data; we’ll take it to 
shore stations, which are telescopes. You have to look 
at the data management and archiving; you have to 
look at modeling and simulation; you have to take the 
modeling and simulation and put it into visualization 
centers; then you have to feed it out to the public, or to 
the scientists, or to the users. It is a lost art. The only 
hope is for us to gain understanding and to refine the 
models that we have.

 I would argue that going down a path of this sort, in 
order to look at the sustainability of the planet as a 

function of oceans … is intellectually and pragmatically 
compelling … is intrinsically interdisciplinary …

If we do this for a short period of time in the oceans, 
maybe 20 to 50 years, the models we have of how the 
ocean functions will become significantly enhanced 
because we will be able to look at processes and see 
how well we have computed them. Then we don’t 
have to make quite as many observations, so we can 
broaden the dataset. I would argue that going down a 
path of this sort, in order to look at the sustainability 
of the planet as a function of oceans … it is intellec-
tually and pragmatically compelling to go into this 
interactive oceanography mode. It is enabled by the 
technology convergences we have. It is intrinsically 
interdisciplinary, so there is a lot of growth of every-
body involved, because you can’t ignore what’s going 
on next to you. The seismologists can’t even talk to 
the microbiologists yet. They don’t have a common 
language.

There’s a natural episodicity that takes place in the 
ocean, like giant storms or erupting volcanoes, which 
is probably a major piece of the entire signal. That is, 
we don’t understand the energy and mass fluxes if we 
miss the big signals, which are the great events. Some-
times they last only one to ten percent of the total time 
of observation. As a consequence, we must be there.
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It’s going to require international cooperation. 
There’s a public engagement that will come out of it. 
The remote interactions that we learn how to conduct 
will actually be exportable to other planets within 
the lifetime of our children. And the ultimate legacy, 
of course, will be the learning curves. It’s no longer 
an issue of whether it’s going to happen, because it is 
going to happen. And it needs to happen in the con-
text of a societal and, I think, educational awareness.

My job as a professor is to make sure that we are 
producing students that can go either way. Without 
the integration, all the reductionism in the world is 
not going to help us understand the biggest of prob-
lems. And I remind you, with great humility, that 
there’s not much known about what’s left to be dis-
covered.

The most captivating terms that I have heard allo-
cated to the human curiosity machine that we all 
represent are the ones that come from T.S. Eliot, at 
the end of the “Four Quartets: Little Gidding.” He 
says, “We shall not cease from exploration. And the 
end of all our exploring will be to arrive where we 
started and know the place for the first time … arrive 
through the unknown, unremembered gate, when 
the last of Earth left to discover is that which was the 
beginning. At the source of the longest river, the voice 
of a hidden waterfall, not known because not looked 
for, but heard, half heard, in the stillness beneath the 
waves of the sea.” Thank you.

LoNGMAN: That was a wonderful presentation. I have a 
crass question: You talked about the energy resource 
potential of these microorganisms. Can you elaborate 
on that?

dELANEy: It’s not my specialty, so I will tell you things 
that I know, but there is a vast reservoir of knowledge 
about this that I do not have at my fingertips. Bill may 
know something that he can contribute, so, Bill, step 
in here if you will. 

One thing I can tell you is that the polymerase 
chain reaction, which has revolutionized basically 
cell biology and genomics, is a result of polymerase, 
which was extracted from one of the hot vents in Yel-
lowstone. It is a 75-degree bug from which they were 
able to extra the polymerase, which is the way that 
you replicate DNA strands.

Another is an enzyme that was isolated maybe ten 
years ago that actually can make sugar. But the rule 

of thumb in chemistry is that if the temperature of a 
particular reaction is increased by ten degrees, it dou-
bles the reaction rate. Some of these enzymes, instead 
of room temperature of 30 degrees, can operate at 67 
degrees, under pressure. If you go up to 60 degrees, 
you increase by 30 degrees, so that’s a factor of what? 
2 × 2 × 2. That’s an eight-fold increase in terms of the 
rates of the reaction – plus the fact that there’s nothing 
that competes with those enzymes, so the products 
are cleaner. That’s an example of the kind of potential 
that we’re talking about. Where it’s going to go, we 
don’t know. How thoroughly it will be developed in 
terms of genomics, or what engineering can come out 
of it, we don’t know. It’s not a place right now where 
folks are very focused on development, but it’s one 
of those nonlinear parts of the human experience in 
which you can feel there’s something there, but you 
can’t say, “This is going to fundamentally change this 
or that.” 

Bill, can you contribute?

CALVIN: I would just add to that, that places where 
there are steep gradients in temperature, in space, are 
great for self-organization. For those of you who don’t 
know how nanotubes are made, they’re made with a 
carbon arc immersed in liquid nitrogen. So, you go 
from thousands of degrees down to minus 100 or so 
in a very short space, and you get a lot of self-orga-
nization. You get these wonderful little tubes, and 
sometimes a second one inside telescoping – all of 
these amazing things because you have steep gradi-
ents.

One of the bona fide and very vital 
hypotheses now is that life originated 
in the deep seafloor, associated with 

active underwater volcanoes …

dELANEy: This isn’t immediately germane to the con-
cern of how well we’re going to survive, but it does 
have something to do with where we came from. One 
of the bona fide and very vital hypotheses now is that 
life originated in the deep seafloor, associated with 
active underwater volcanoes, which had to be one 
of the dominant processes on the planet for the first 
two or three hundred million years, and still persists 
today. For exactly the reason that Bill mentioned, cat-
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alytic reactions at the interface between 1,200-degree 
basalt, which is liquid, and cold seawater can happen 
continuously. If you’ll forgive me for emulating one 
of my heroes, there have to have been billions and 
billions of those volcanic eruptions throughout the 
history of the planet – certainly in the early years.

Think about it: This process would go on, on any 
planet that forms its own core, goes through a volca-
nic phase, releases volatiles. This would be a planetary 
process. Perhaps life is, in fact, a planetary imperative 
or a cosmic imperative. What’s rare is when it pro-
duces lawyers and professors.

[Laughter]

dELANEy: We have to consider the possibility that 
microbial life is just a consequence of planetary accre-
tion, very likely. It’s a viable hypothesis.

MAyNARd: Since this workshop is focusing on com-
munications, I would like to congratulate you for what 
you have done to distill a very, very difficult, scientific 
presentation down to the level where high school and 
elementary school children can see this and under-
stand it. This also makes it very easy for us in different 
disciplines to incorporate this into our own scientific 
worldviews.

dELANEy: I appreciate your comments, Elliott. I would 
be happy to make all of my materials available to all of 
you, if there’s any way you want to use it.

MAyNARd: The second momentous thing we’re wit-
nessing here is the actual creation of the paradigm 
of oceanography and planetology extended to the 
moons of Jupiter, as you described here.

The position of the archaea, I believe, is as an 
entirely new phylum, which is another landmark 
event. I just wanted to know a little bit about the size 
of those organisms.

dELANEy: They’re microbes. They’re anywhere from 2 
to 30 to 50 microns across. One really phenomenal 
discovery is that by finally beginning to look at ocean 
water, researchers have found a bunch of micro-
microbes – nanomicrobes – that are, in fact, archaea 
that are distributed through the ocean water and are 
one of the two or three most abundant living creatures 
in the ocean. That’s only been in the last five years.

What Thoreau said is correct: “We do not know 
how far and widely or how near and narrowly to look.” 

If you get that early enough in your career, it can actu-
ally affect the way you conduct your life. These are 
some fairly profound things that we need to share 
with our children so that they do not accept doctri-
naire views visited upon them by any single teacher. 
We want to equip them to look far and widely and 
near and narrowly at what they are told.

VELAMooR: Let me ask a question, going back to the 
purpose of these workshops. In terms of the num-
ber of variables that create whatever it is that we see 
around us, and the oceans being a very important 
component, would anybody here speculate what if, 
in a simulation, you remove the oceans altogether, as 
though they were nonexistent? What would happen?

As the planet heats up, the oceans 
will eventually disappear. It will be 

a dry, hot place.

GENET: That actually is predicted for the future of the 
planet. As the planet heats up, the oceans will eventu-
ally disappear. It will be a dry, hot place.

VELAMooR: If there were a rapid-fire way to make that 
happen, what would happen to the planet?

dELANEy: Think Venus.

PALFREMAN: It’s a place for another movie like The Day 
After.

VELAMooR: Would the planet look like Venus?

dELANEy: I think so. I’m not a planetologist, but it’s 
the same size as Earth, almost. It just went wrong 
somewhere and began retaining its heat. The surface 
temperature is something like 400 degrees.

VELAMooR: Wouldn’t that be a dramatic way to make 
the point as to what the role of the oceans is?

GLANTz: Actually, this has been one of the hypotheses 
– people talk about the runaway greenhouse effect 
and winding up with Venus, but then there are other 
scientists who say that that is not likely to happen. 
Venus is your hot, dry planet. It has been offered since 
the 1970s as where we’re going with the greenhouse 
effect, by those who strongly believe that. It’s been on 
the table for three decades.
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dELANEy: I think you’re right. It has to happen and it’s 
a long-term process. Remember: The heat capacity of 
water is huge, so to volatilize and then lose it at the 
top of the atmosphere … to get all the water off the 
planet is a major planetary effort.

VELAMooR: That’s true. But when you go out to the 
general public, it doesn’t enter the comprehension. 
Maybe it takes 10,000 years, maybe it takes a bil-
lion years, but the planet is going to be around, and 
it could happen. It may not be the 40th generation, 
but it might be the thousandth generation that is 
affected.

… what difference to the carbon 
counting of the planet might these 

microbes make?

PALFREMAN: John, what difference to the carbon 
counting of the planet might these microbes make? 
Do they tend to stay pretty much down at the bottom 
of the ocean?

dELANEy: No, I don’t think they do. I don’t know much 
about this, other than having spent most of my wak-
ing hours thinking about it since I became aware 
of it. It’s not possible to study a biosphere that lives 
below rocks. We aren’t well-suited to do that. One 
of the things we want to do with the presence on the 
seafloor and in the seafloor through drill-holes is to 
set up long-term experiments in which we can begin 
assessing what the content is, what the dynamics are, 
what the concentrations are, etc. We don’t know. It’s a 
great question to ask; it’s a very tough one to answer.

PALFREMAN: There could be some feedback mecha-
nisms in there that are quite powerful, in principle?

dELANEy: Yes. And remember that a significant amount 
of the carbon that’s involved there might actually be 
from the seawater that circulates down to replace the 
hot water that’s coming up. A month ago a group of 
researchers found bubbles of liquid CO2 coming out 
of a volcano. Bubbles of liquid CO2 – think about that! 
That bubbles into CO2 as it decompresses. As it goes 
into the near-surface, it is going to flash to gas as it 
is rising. Of course, a ship that’s in the environment 
where that happens doesn’t float in CO2; it floats in 
water. So, suddenly there’s froth. It is basically a car-
bonated ocean, and the ship sinks. Now, if that isn’t 
the basis for another scary movie, I don’t know what 
is.

CALVIN: I can flesh out the story a little. It’s what hap-
pens to the African lakes in Cameroon. You have 
volcanic stuff growing out of the bottom of a deep lake 
and so the deep layers of the water get very saturated 
with CO2 bubbles that are held under high pressure. 
The wind comes along and blows the lake’s surface 
over to one side, and now you start getting a turnover. 
As that stuff comes up, it of course flashes into big 
bubbles, and you get a cloud of CO2 that forms over 
the lake, then it drifts downwind and kills everything 
in its path. That has happened many, many times in 
the populations that are downwind of these African 
lakes. There’s a technological fix: you put a big pipe 
down and produce a geyser of CO2-latent stuff and 
continually bleed off the CO2 down there.

VELAMooR: With that, let’s close this keynote. Thank 
you, John. Let’s go on to the second keynote. 
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Dr. Michael Glantz is Senior Scientist, Environmental 
and Societal Impacts Group (ESIG), of the National 
Center for Atmospheric Research (NCAR) in Boul-
der, CO. He was Principal Investigator for a 19-month 
study examining the impact of the 1997–98 El Niño on 
16 countries, a study conducted in cooperation with 
the UN Environment Programme, the UN Founda-
tion, WMO’s World Climate Programme, the United 
Nations University, and the International Decade for 
Natural Disaster Reduction (now the ISDR, Interna-
tional Strategy for Disaster Reduction).

To me, climate is a lot more. 
It involves people. It involves crops. 

It involves water resources. 
It involves lots of things …

GLANTz: Before I got into the climate/society business, 
I used to study revolutions in Africa and the Middle 
East. After a decade or so of doing that, I decided that 
I would rather work with people against nature rather 
than people against people. I soon found that people 
use nature against other people, but it was a little bit 
easier to deal with than revolutions.

What I would like to do is to talk about climate 
and climate-related “creeping environmental prob-
lems,” as I call them. We’ll see what they are. If you 
talk to people at NCAR [National Center for Atmo-
spheric Research] about what climate is, they tend to 
talk about forecasts and time series and things like 
that. To me, climate is a lot more. It involves people. It 
involves crops. It involves water resources. It involves 
lots of things, so I often talk about “climate-related” 
issues, as opposed to just climate issues. And climate 
information isn’t just the time series and the forecast, 
but it is consultants who can help people understand 

the climate system. When you talk in the Third World 
about climate resources, you are also talking about 
more than just time series and forecasts and the like.

To me, climate means the following: It’s climate 
variability, seasonal to inter-annual climate fluctua-
tions, decade scale (which they used to call fluctuations 
and now they call decade scale). Back in the ’70s, I 
liked the word fluctuation – decadal scale shifts in 
temperature or precipitation in particular regions. 
I’ve pulled out this notion of deep climate change. It 
does not come from deep ecology; it really is gener-
ated by itself. To me, that’s a new global-climate state. 
I’ll come back to that in a second.

Extreme meteorological events are extremely 
important. In both the world of climate-change sci-
ence and the world of weather forecasters, everyone 
is interested in extreme events as they affect societies, 
but for difference reasons. The forecasters, the mete-
orologists, want to forecast them and project them, 
and climate-change people want to know if there are 
going to be more of them, and are they are going to 
be more intense? So, extremes are very important 
to study because they bring together social science, 
meteorologists (the weather people who work in their 
own world), and the climate people and the climate-
change people. They’re all in different worlds. They all 
have their own communities and there actually is not 
a lot of interaction between climate-change people 
and the meteorologists.

If you look at modern society, a lot of what we’ve done 
in terms of development has been to beat the seasons.

And then there is seasonality. I pull that out of the 
variability list because most people live by the sea-
sons. If you look at modern society, a lot of what we’ve 
done in terms of development has been to beat the 
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seasons. If you live in a dry area, you bring in water 
through irrigation; you refrigerate; you transport pro-
duce from one part of the country to another out of 
season. All kinds of things are to try to get around the 
seasons. We have baseball seasons; the textile indus-
try works on seasons. And there are lots of examples 
where climate anomalies have actually messed up 
industries. Peru, for example, during the 1997–98 El 
Niño: Most people think about Peru and fisheries – 
the anchovies disappeared because of El Niño and the 
invasion of warm water along the coast. But, in fact, 
the textile industry almost went bankrupt because 
they produced clothes for a cold winter and it didn’t 
happen because of the El Niño. It was a warm winter; 
80 percent of the production was unsold. So, there are 
lots of subtle ways that climate influences society, and 
that’s the area I like to work in.

Even for the IPCC, the Intergovernmental Panel 
on Climate Change, I think seasonality is one of the 
neglected areas. In our world, it’s a little different. 
We have lots of toys and tools and methods of deal-
ing with changes in seasonality that are out of season 
– unexpected shifts. In the Third World it’s often a 
life-death struggle if a drought continues; if the rains 
fail in the middle of the season, it’s worse than if the 
rains fail at the beginning or the end of the season. 
Many people live from season to season with perhaps 
some storage to get through one bad year, but they 
seldom get through two bad years in a row. And that’s 
what we’re seeing more and more: these interrupted 
growing seasons. They have terms for them. There is 
the “Hunger Season,” right before the harvest, when 
people are at their weakest. They need more food 
because they’re going to work hard at the harvest, and 
that’s when they have the least amount of food left. 
They’ve saved food from the previous harvest and 
they’ve drawn down their stock. So, there are a lot of 
things around seasonality that are really important 
from a social side.

… I’ve gone to this notion of 
deep climate change, which is climate 

changing to a state that humans 
have not witnessed before.

I talk about deep climate change, and this is kind of 
an educational thing. I give lots of talks, just as John 

does. I’ve done middle schools; I’ve done second 
grade through old folks homes. Rather than deal con-
stantly with climate change – this summer is warmer 
than last summer; okay, I don’t mind it – that’s not the 
climate change we’re talking about. It’s very hard to 
educate the public. I can’t re-educate the public. So, 
I’ve gone to this notion of deep climate change, which 
is climate changing to a state that humans have not 
witnessed before. I refer to “deep climate change,” just 
to get away from trying to explain that last summer 
isn’t what I meant.

Understanding climate requires understanding the 
climate system and all its components. I’m at NCAR. 
There are three social scientists now. I’m the only 
Senior Social Scientist in 45 years. The new director 
has picked up that social science is worth doing, so 
we are getting more into the social aspect. But do 
you understand that in the climate system, the typi-
cal picture is ice and mountains and land and oceans 
and Sun and things like that? We have to understand 
those physical components. But we now have to 
accept society as a component, along with the oceans, 
the atmosphere, the vegetation. Humans are affecting 
climate.

We know we’re doing it in urban centers with 
the urban heat island effect. We know we can do it 
on regional scales through deforestation. Half of the 
rainfall that falls in the Amazon Basin comes from the 
vegetation in the Basin. If you remove the trees, you 
can ultimately screw up the hydrologic cycle there. 
We know we do it on a regional basis, and we seem 
to be doing it on a global basis. We know we’ve done 
it with chlorofluorocarbons and the ozone depletion. 
We can screw up our atmosphere. We are part of the 
system now. Maybe a thousand years ago or ten thou-
sand, no; but today, we are.

It’s hard to get the people at my center, who work 
in the atmosphere primarily, to accept this. This dia-
gram was from the 2000 Report on Climate Change 
Impacts in the United States from the US Global 
Change Research Program. It has all of the compo-
nents – this is modeling the climate system. If you see 
a wire diagram, you’ll see the same kind of thing. But 
what you often then see is that there’ll be one arrow 
coming in and it’ll say “human influence.” I’m trying 
to get beyond that. This is one of my working slides; I 
added people to it.
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The problem is that in 1996, in the IPCC report, 
Intergovernmental Panel on Climate Change report, 
there was a black and white line diagram with human 
activities in it. To me, this is a step backwards. Four 
years later we’ve taken the people out, when we finally 
got the people in – so we have to be vigilant.

Climate is a hazard, a resource, a constraint. 
In every society there’s a different mix of 

these three elements. 

Climate is a hazard, a resource, a constraint. In every 
society there’s a different mix of these three elements. 
As a hazard – this is the way we tend to look at climate. 
We don’t talk about average climate. We talk about, for 
example, an El Niño year: What was the impact of the 
El Niño year? “$32 billion worth of damage and deaths 
on the 2,000 level, up to $96 billion.” A lot of calcula-
tions are done like that. Some people say that La Niña 
events are more damaging to the United States than 
are El Niño events. But what’s a normal year? What 
does that cost us? No one has done that study. It’s very 
hard to get a study of “normal” or “average.” Maybe 
in a normal year it’s $30 billion worth of damage, and 
the El Niño tops it off with a couple billion in different 
locations.

Many governments – including ours, by the way 
– are more concerned about climate as a hazard than 
as a resource. Even if the government were to priva-
tize a lot of the National Weather Service, the one 
thing that likely won’t be privatized are the warnings 
of flash floods, hurricanes, etc. There are many private 
forecasters who take government reports and try to 
use climate information to make climate a resource, 
or to use the information as a resource.

As a resource … no one has done this study, but I’ve 
been fascinated with the talk of breadbaskets. We talk 
about “the American breadbasket,” the Great Plains, 
which, by the way, under several climate-change sce-
narios, dries out and becomes more continental. If 
you look at paleoecological information, it does dry 
out in the Great Plains, so we’re lucky that we have 
good rainfalls. But the breadbaskets of the World 
– the Sudan was once called a breadbasket; Ethiopia 
was once a breadbasket. In different regions, the soils 
are there, the rainfall is there, and they’ve been called 

breadbaskets, and for one reason or another, they 
don’t work out. In those two examples I just gave you, 
they didn’t work out because they went from food 
production to cash crops, and they irrigated regions 
and grew the wrongs things in the wrong places.

A lot of the famines that we read about are actually 
induced by social conditions, 
not by weather and climate.

There are many examples of this. In Nigeria there’s a 
South Chad irrigation project where they create irriga-
tion to grow wheat, because they have gotten hooked 
on our exports of wheat in Nigeria. The upper-class 
people don’t want to eat the traditional crops, so what 
they do is try to grow a crop that really isn’t suited to 
the local climate and it collapses. People are drawn 
from millet and sorghum and traditional foods toward 
things that don’t grow in their environment. A lot of 
the famines that we read about are actually induced 
by social conditions, not by weather and climate.

Climate is a boundary constraint. Back in the early 
1900s a guy named Huntington, from Yale, wrote 
Climate and Civilization. He basically said that the 
tropics are hot and humid, and people can’t work 
or they don’t work as well, and it’s the invigorating 
storms that come across Europe and through the 
Northern Hemisphere that give us the work ethic, 
the ability and the metabolism to work. This view 
was challenged, but up into the middle 1970s, even 
the World Bank hung on to this view that people in 
the tropics are hampered because it’s not a good envi-
ronment for productivity. In the 1940s, there was an 
article on the air conditioning revolution. We were 
going to bring islands of temperate-zoned climate to 
the tropics and therefore they were going to work. This 
idea is actually reinforced by people who have come 
from the Third World. There is an author from India 
who wrote: “When I’m here, I don’t want to work, etc.; 
when I go to London I’m just so productive.”

Talk about the climate being a constraint dropped 
out of the discussion until the mid-1970s, and then 
we started asking, “Well, does drought affect develop-
ment?” “Yes.” “Do floods affect development?” “Yes.” 
In other words, we backed in to talking about cli-
mate and development again, dropping off the racist 
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aspect, which was seen at the time as a rationale for 
colonialism. Global warming, as the climate changes, 
will create new constraints and new possibilities for 
people to benefit.

Now, back in 1960, a University of Wisconsin 
geography professor, Glen Trewartha, wrote about the 
Earth. He said, “A methodical description of all the 
Earth’s climates is not attempted in this book on the 
Earth’s problem climates, for many areas are climati-
cally so normal or usual, they require little comment 
in a book which professes to emphasize the excep-
tional.” Well, I have trouble with this one. I would ask 
whether people still think that there are places on the 
Earth where the climate is so usual and normal that 
it’s not a problem for whoever is there. I think that’s 
been challenged now.

Are there exceptional problem climates? Yes, there 
probably are exceptional problem climates. I would 
say the Philippines have an exceptional problem cli-
mate; Indonesia has an exceptional problem climate; 
some places have an exceptional situation, in the sense 
that those countries are hit by all extremes of El Niño, 
or La Niña, almost every year or every other year, and 
if you go into volcanic activity, like Penatubo, it’s even 
more so. There are some places that are exceptional, 
but they’re not necessarily the ones that Trewartha 
talked about. I think every place has problems with 
its climate system. That’s my view.

Putting in deep wells, which looks like 
a good idea in an arid area, 

ultimately can lead to desertification 
around the well sites …

As I segue to the creeping problem, here are images 
of the deforestation in Brazil. You see the herring-
bone pattern of roads. What they thought would be 
good to bring the forest products out actually turned 
out to pull people in as well as to cause erosion and 
land-use problems. Putting in deep wells, which looks 
like a good idea in an arid area, ultimately can lead 
to desertification around the well sites when the veg-
etation is consumed and disappears, and the water 
resource still remains.

The immediate thinking is: There’s a drought; they 
need water; let’s dig a deep well. There is water in 
many of these arid regions across the Sahara and on 

the edges of the Sahara. But what happens is: With-
out controlling the use of the water, the vegetation 
becomes a limiting factor. In the 1968–73 Sahalian 
drought, of the 12 million to 15 million livestock that 
died, most of them died of hunger, not of thirst. The 
balance had been destroyed. Do the wells, but force 
people to move, because what happened was an 
attempt to change the seasonality of the migrations 
of the herders and their livestock. They didn’t think it 
through. But, I should say, we still do these wells. This 
is still a cheap form of foreign aid, not just by us, but 
by France and by the British as well.

These are a couple of photos. One is the Egypt/
Israeli border. This is an old photo now.

dELANEy: From 1967?

GLANTz: 1967, right. This shows that land use can 
make a difference. Whereas one side was overgrazed, 
the other side wasn’t. Desertification is not a global 
problem in the sense that global warming is a global 
problem. It’s a global problem because of global inter-
est, but it really is national. You can see that you can 
follow desertification up to jagged borders, like a 
sawtooth, right up to the borders. So, it’s controllable, 
but at the national level. Because it’s happening in so 
many places, it’s not global in cause, it’s not global in 
effect, but it’s global in interest, which is a third rea-
son to label an environmental problem as global.

This is a picture captured from space of a dust storm 
along the Texas/New Mexican border. This dust storm 
is starting along about 200 miles, I guess it was. Why 
is there a dust storm there? How does it start along 
a border? Well, it turns out that they have different 
water laws. In Texas, if you own the land, you own the 
water under it and you can do what you want, so they 
clear the land surface and grow cotton. They draw up 
the ground water. In New Mexico it is recognized that 
the vegetation is fragile, so they decided that the state 
would control the use of the groundwater. They left 
the eastern part of the state in rangelands, whereas 
the Texans would clear the land and grow cotton. But 
during the 1976–77 drought when these springtime 
winds came up, the topsoil of Texas blew away and 
the topsoil of New Mexico did not. It shows that land 
use and decisions about groundwater, as opposed to 
surface things, can make a difference.

Mangrove destruction is another big problem 
that I use as an example of creeping environmental 
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problems. If you cut down a bit of mangrove to have 
a shrimp pond that is ten yards by a few yards, it’s not 
a problem. Maybe three are not a problem; maybe ten 
are not; but maybe 50 become a problem. You destroy 
the mangrove. The mangrove is the life-giving habi-
tat for the shrimp population, so you lose the shrimp 
population and you lose the mangrove, which also 
protects the land surface from tidal surges and things 
like that.

This is the Aral Sea; it’s where I’ve done a lot of 
work. In 40 years or so that sea is just about gone. 
It’s because the two major rivers feeding it have been 
bled off to grow cotton, first in the Soviet Union, and 
now as the independent states – Uzbekistan, Kazakh-
stan, Turkmenistan – cannot break the cycle because 
they need the money from the sale of the cotton, even 
though it’s destructive. They know that they’re doing 
this, but they can’t get out of the loop.

VELAMooR: How deep is or was the Aral Sea?

… almost every environmental change in which 
humans are involved is of the creeping kind – today is 

not much worse than yesterday; tomorrow is not much 
worse than today – so we don’t pay attention to it. 

GLANTz: The eastern part was shallower; it’s in the tens 
of meters, maybe ten meters, I don’t know. The western 
part obviously is deeper. The northern piece is called 
the Little Aral, and Kazakhstan has decided to save it, 
so it has now been cut off. They’ve actually made sure 
that it stays separated from the southern part. Now 
the salinity of the southern part is greater than that 
of the open ocean. I edited a book entitled Creeping 
Environmental Problems and Sustainable Develop-
ment in the Aral Sea Basin [Cambridge University 
Press, 1999], because it’s an interesting problem.

There are several interesting environmental prob-
lems that started around 1960. This is when the Soviet 
Union decided to double cotton production. If you 
look at 1960, that is when the first ecotourist boats 
went to the Galapagos. And if you look at Lake Victo-
ria Basin, around 1960 is when they decided to make a 
commercial fishery out of Nile perch. In each of those 
three cases you can watch the environment start to 
degrade. Those three are very interesting to look at.

This is a picture that shows where all the CO2 
emissions are coming from, and you can see that it’s 
the Northern Hemisphere primarily.

Now I would like to talk about the creeping envi-
ronmental problems more specifically. Creeping rates 
of change fascinate me. We held a workshop ten years 
ago, in 1994, on the creeping phenomenon, and we 
invited people from all over who did deforestation 
in the Amazon, who were involved in nuclear waste 
disposal, landfills, etc. It seems that almost every 
environmental change in which humans are involved 
is of the creeping kind – today is not much worse than 
yesterday; tomorrow is not much worse than today 
– so we don’t pay attention to it. It’s always a back-
burner issue. Say you cut down one tree; it’s okay. 
Bleed off some water from the river going to the Aral 
Sea; it’s not a problem. But then, it is long-term, low-
grade, cumulative, and I would argue that no society 
– it’s dangerous to say, “no society,” but I’m going to 
say it – no society really deals well with creeping envi-
ronmental problems. Whether it’s a democracy or a 
dictatorship, rich or poor, creeping environmental 
problems win, until they become a crisis of some sort, 
or are seen as a crisis, and then people react to them.

There is a whole list of creeping problems: air 
pollution, acid rain, global warming, tropical defores-
tation, soil erosion, glacier retreat (whether you want 
to link that to humans or not, they’re a creeping prob-
lem of major concern with global warming), waste 
disposal, landfill, nuclear waste, and so on. I’m argu-
ing that even though each one of these has a group of 
proponents saying, “Pay attention; pay attention; pay 
attention!” these wind up often on the back burner. 
Deforestation in Brazil is a good example, right now.

Where do they occur? In rich and poor countries, 
on all inhabited continents, even in the Antarctic, 
which I don’t call inhabited but now the Japanese are 
going to clean up the garbage in the section of the 
Antarctic in which they operate. They say it will take 
five years to remove all of the garbage that’s been left 
there. Wherever humans are, we leave a trace, which 
just accumulates. I hear the same is true in Nepal; on 
several of these major mountain expeditions, there’s a 
lot of junk along the way.

Why focus on creeping environmental problems? 
To reduce uncertainty, be it the rates and processes 
of change, and especially societal responses to them; 
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to underscore the importance of the human aspects 
of local-to-global environmental change; to generate 
heightened concern about the importance of early-
warning systems for societal stability. I think every 
society has early-warning systems, but most societies 
have them as tokens. Many of those early-warning sys-
tems – who do they warn? Some of them are designed 
to warn the government or the agency, but not the 
people. We see this playing out in the United States 
with terrorism. Whom do they tell when they think 
something is going on? When do we tell the public? 
When do we tell another agency?

I would argue that all societies are 
on their apex and that sustainable 

development depends on 
how good and effective their 
early-warning systems are.

So, they all have early-warning systems, but gener-
ally speaking, they don’t function very well. We tend 
to look at societies as a pyramid, where the base is 
society and stability, and the apex is early-warning 
systems, like a flashlight or a searchlight that goes 
around the base and says, “Oh, there’s a problem; fix 
that problem.” I would argue that it’s the other way 
around. I would argue that all societies are on their 
apex and that sustainable development depends on 
how good and effective their early-warning systems 
are. Whether it’s for terror or drought – there have 
been several drought-related coups in Africa – you 
have to maintain better early-warning systems than 
presently exist. For sustainable development, for El 
Niño, you have to do that.

High rates cause alarm, with less time to plan and 
act; slow rates generate laissez-faire attitudes. I think 
the rates are as important actually as the change we’re 
worried about. That’s what we talk about with global 
warming, because we want to avoid crises, but we 
often wind up in them with creeping problems. We 
often don’t know where the thresholds are. We don’t 
know where systems flip, and so it requires a degree 
of precaution. As you know, there is a Precautionary 
Principle, and in these democratic societies we have 
different views, so it is very hard to get to act in a pre-
cautionary way – until you’ve crossed the threshold, 
and then you have to try to regroup to reclaim what 
you’ve lost and to undo the damage that’s been done.

I’ve been involved around the climate-change issue 
since the mid 1970s when, in fact, climate cooling 
was competing, back in the early ’70s. There’s been a 
search for a dread factor and they haven’t found it. It’s 
there. The latest one is abrupt climate changes, where 
we have information that systems can flip. You don’t 
have to wait a thousand years; it could flip in decades. 
The very first one was the collapse of the West Antarc-
tic Ice Sheet. That was one suggested in the late ’70s. 
That is: If this glob of ice falls into the ocean, the sea 
level will rise immediately, something like five to eight 
meters. I don’t know how the numbers are now. And 
at that time we also had CO2 emissions two times and 
four times pre-industrial levels. There were model-
ing efforts then on four times CO2, but they dropped 
those because people felt they were fairly unreal-
istic. We stick with two times CO2, but maybe one 
and a half times CO2 is a threshold, maybe two and a 
half times CO2 pre-industrial level. Now there is the 
ocean conveyor-belt switch. In the 1988 US Midwest 
drought, Jim Hanson at GISS (Goddard Institute for 
Space Studies) said, “Oh, here’s the first sign of global 
warming,” and he was taken to the woodshed by Bush 
No. 1 for making that public statement.

Then they talked about rates of three degrees 
per century, and most people on the street couldn’t 
relate to three degrees per century. In Minnesota in 
the winter, three degrees might seem okay, until they 
think it through and say, “Well, no more ice fishing,” 
Then they went to three-tenths of a degree, but, as you 
know, people on the street have trouble with decimals 
and that didn’t do it either. So, there is a search for 
the dread factor. If you look at some of these others, 
ozone depletion found a dread factor: skin cancer. 
And they acted on that.

I’ve been working a lot lately on what I call “hot 
spots,” only because I was asked by a UN agency to 
look at hot spots. It was the Food and Agriculture 
Organization [FAO], and they wanted me to look at 
hot spots because they wanted to have a website. I 
counseled them not to do it unless they really were 
committed to looking at hot spots. If you look up hot 
spots on the web, you’ll come up with two kinds: A 
hot spot is a great place to go for dancing, and hot 
spots are wars. You come up with these two clusters. 
But there are environmental hot spots as well, and 
they’re the ones that capture attention, but they’re not 
necessarily the ones that deserve the attention. So, I 
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agreed to help the FAO use hot spots to capture atten-
tion and then try to get people who listen to focus 
before you get to hot spots.

A hot spot is … where the trends of human interactions 
with the environment are considered adverse to the 

sustainability of the ecosystem or to the society.

A hot spot is a location or activity of interest to a 
group where the trends of human interactions with 
the environment are considered adverse to the sus-
tainability of the ecosystem or to the society. As a hot 
spot intensifies, it becomes more costly to address, 
more difficult to control, more threatening, because 
there’s less time to act effectively. Not all changes 
are negative or adverse. You have human-induced 
changes – you convert some forest to farmland or 
rangelands, what have you. It is not a major detriment 
to the environment. But then you start to do things 
to the environment where you can see that the trends 
are starting to get adverse, where productivity could 
be affected. “Areas of Concern” is a notion that comes 
out of the Great Lakes region where they have 43 hot 
spots. The IJC (International Joint Commission) Sci-
entific Advisory Board identified 43 hot spots in the 
Great Lakes. In one hot spot, Waukegan Harbor, they 
did some dredging and found PCBs in parts per ten. 
Then the question is: Do we dredge to deepen in the 
harbor? What do we do? It’s in the water column. So, 
there are these hot spots to clean up.

The critical zones, to me, are where the focus should 
be, but hot spots get the attention. If I say, “Areas of 
Concern,” nobody listens. If I say, “Hot spots,” I get 
somebody to say, “What do you mean?” And then 
there are flashpoints, which means very little time to 
act, and the fire point, which comes from chemistry 
and means that it is too late; move on.

There’s an interest in hot spots because they can 
provide early warning. They can lead to political and 
economic stability in the short term for protection. 
You can use them for educating decision-makers. 
Climate hot spots are the usual cast of characters: the 
anomalies of droughts, floods, and extremes. Under 
normal conditions, things are hidden. For example, 
land use: You can get away with lots of things in arid 
lands when the rains are favorable, but when you have 

extended periods of drought, it exposes land-use prac-
tices that were hidden, and those practices usually are 
adverse to the environment, such as desertification 
processes. So, these anomalies can expose problems 
in society as well as problems in ecosystems, let’s say, 
that might not exist otherwise.

During the 1997–1998 El Niño, there was only one 
famine in the world. It was in Papua, New Guinea, 
and it was not because of what you might think; it 
was because of frost. In the mountain regions, with 
no cloud cover, a lot of the crops were destroyed by 
frost. The people didn’t have a culture of irrigating, so 
they didn’t bring water to the fields. They didn’t try to 
protect the crops. It’s a recurrent thing. It happened in 
previous El Niños, and there is still no learning.

Climate change can create new hot spots. There is 
little agreement on rates because of poor information, 
honest scientific disagreements, varying perceptions 
– the human factor. There’s a good study by Brian 
Martin called The Bias of Science [Canberra: Soci-
ety for Social Responsibility in Science, 1979], which 
showed how the British and the Americans, using the 
same pool of scientific information on high-flying 
fleets of supersonic transports, came to two differ-
ent conclusions, with the British, writing in Nature 
magazine, saying that a high-flying, large fleet of 
supersonic transports would not affect the ozone. And 
the Americans, writing in Science magazine, said that 
a large fleet of high-flying SSTs would destroy ozone. 
One used the phrase “destroy the ozone shield,” and 
the British talked about “attenuating the ozone layer.” 
Even the tones of the articles were different.

The role of the ozone hole: In the early 1970s we 
started with, as I just said, the supersonic transport 
and stratospheric ozone depletion – that was the ques-
tion. Then there was the “spray can debate,” where 
they decided that removing CFCs (chlorofluorocar-
bons) from use in spray cans would be a good thing, 
but they weren’t going to do it for refrigerators. This 
was in the late 1970s. They did Phase I, but not Phase 
II. The British fought it tooth and nail. They even sent 
scientists to America to explain why CFCs were not 
a problem for the ozone layer. But then a lot of the 
studies came out on skin cancer, fears of skin cancer, 
and things flipped. It actually was when Margaret 
Thatcher, in 1984, accepted the findings of an unsung 
hero named Joe Farman, who said, “We’re collecting 
the data of ozone over the Antarctic and there’s this 
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noise.” Every year there was a lot of data and noise. 
Farman said, “Let’s reevaluate the data,” and he found 
out that it wasn’t noise, but part of the signal. That is 
what convinced them that they should go on to the 
Montreal Protocol – which, by the way, is used as an 
example: “Oh, we did it with the Protocol; we did it 
with chlorofluorocarbons; let’s do it with CO2 – let’s 
do the same, get the same kind of agreement.” But 
they’re not the same kind of problem and they’re not 
as easy to deal with.

Deforestation: What is the rate of change? Well, 
what happens with Brazil is they changed the denom-
inator. So, instead of it being the Amazon Rain Forest; 
it’s the legal Amazon, which is bigger – it makes the 
amount of land being lost less, you see. There are 
games that we play with these things. How to char-
acterize the rates? Is it half of Belgium? These are the 
phrases they use.

There’s a painting by Gauguin called “Where 
Do We Come From? What Are We? Where Are 
We Going?” Where Do We Come From? is the Aral 
Sea. All three of these I’m going to mention started 
about 1960. The Aral Sea was basically destroyed in 
40-some odd years. What Are We? is Lake Victoria 
Basin, where they are grappling with lots of issues 
now resulting from trying to raise a fishery based on 
Nile perch, which ate everything else in the lake. It 
has disrupted societies and led to deforestation, and 
they are dealing with the problem. The third is eco-
tourism in the Galapagos Islands, where the tourists 
are attracting migrants, illegal and otherwise, from 
the mainland, and the migrants are coming in big 
numbers. They see a better life there. And then there 
are the international markets in Asia where they see 
sea cucumbers, for example, and shark fins as aphro-
disiacs, so we’ve got them coming over for a better life 
and beginning to challenge the Galapagos. Just last 
week the Charles Darwin Foundation was taken over. 
The offices were taken over by fishermen demanding 
more: “Why are 97 percent of the islands off-limits to 
us? Give us half.”

It’s humans; it’s the human pressure that we have 
to worry about.

Here are challenges: What ought to be the sus-
tainable use of resources versus the actual use? We’re 
dealing with humans, and we don’t agree. Whoever 
can unlock human nature’s secret wins. Convincing 
the governments to limit exploitation – remember 

that governments are in for two years, four years, six 
years, ten years. They tend to go for the short-term 
decisions, related to their time in office. Convinc-
ing governments that objects of nature have value, 
that not everything has to be exploited and used … 
the most troublesome thing is finding thresholds of 
change that people will agree to and, therefore, not 
step over. And learning from cultures, countries, sec-
tors, and eras, and applying lessons that have already 
been identified.

… we’re calling them “lessons learned,” 
but all they are, are the lessons 

identified, but most times not applied.

We make the mistake of talking about “lessons 
learned.” Every study has “lessons learned.” My own 
studies have “lessons learned.” But while I was doing 
my “lessons learned” in my most recent study about 
El Niño in 16 countries, I found that ten years ago 
those same lessons were learned, 20 years ago, 30 
years ago. So, what we’re really doing is we’re calling 
them “lessons learned,” but all they are, are the les-
sons identified, but most times not applied. We should 
get away from using this phrase “lessons learned,” 
because most of them are not learned.

A new role for climate is as a scapegoat for social 
problems. No one wants to take the blame, so it’s very 
easy to say, “It’s better not to have an early-warning 
system, because the drought caused the famine.” We 
don’t want to know otherwise.

… can you explain to me how the 
addition of more billions of people on 
the planet can contribute positively to 
the solution of any of the problems…?

SALMoNy: If you look, Mickey, at your entire pre-
sentation with particular attention to the creeping 
environmental problems, recognizing that we have 
6.3 billion humans on the planet at the moment, can 
you explain to me how the addition of more billions of 
people on the planet can contribute positively to the 
solution of any of the problems that you’ve raised?
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GLANTz: That’s a good one. Well, we’re not all created 
equal around the globe, so some people do have power 
to make decisions that can affect these problems, but 
they don’t. Let’s say most of the world’s people are liv-
ing in poverty – no education, a lot of them under the 
age of 15. I think we can contribute positively if we can 
get decision-makers to make decisions that take some 
of these things I mentioned into account: that nature 
has a value, doing these assessments …

Most recently, President Bush has said, “The 
Administration wants to count hatchery salmon as 
the same as wild salmon, so therefore we don’t need 
any more wild salmon; we’ll just raise them.” But that 
creates all kinds of problems. Here’s a leader who 
can make a difference and he maybe isn’t taking into 
account that nature has a value as nature.

I have trouble with human nature now, so I guess 
with six billion more people, we’ll still have these 
problems. It’s why going to other planets and coloniz-
ing … I think the “other frontier” is very important, 
and that’s the humans. If we don’t figure out how to 
get away from “we/they” and “we/we” – we are on a 
tiny planet, and it is our nest and lifeboat – then there 
will not be any better solutions than we have now.

SALMoNy: Also, there have been comments made over 
time by the US Administration about how important 
the American economy is, and how, most recently, 
countries like Saudi Arabia with all the oil, when they 
increase prices, had better watch their step and not 
damage our economy. When do you think an Ameri-
can president, or another world leader, will say, “It’s 
not the economy, stupid; it’s the integrity of the Earth 
that has to matter most of all”? That is something we 
need to consider if we are going to enhance human 
well-being in the 21st century.

GLANTz: The answer is probably never. I’m a bleeding-
heart, liberal Democrat, but I don’t think Gore would 
have done it. Once people get into office, they seem to 
start making certain kinds of compromises. You can 
slow down the rate at which we destroy the planet, 
or you may have some victories here and there, but it 
really is going to take a global effort. 

The other extreme is the poverty issue. Probably 
most poor people die right near their homes. They’re 
not hoarding up in Europe and they’re not hoarding 
up here. Most poor people die from famines around 
where they live, and that will happen with three bil-

lion more people on Earth.
There are a lot of basic problems here and now that 

we have to deal with. By accident I picked up the Cliff 
Notes on Socrates. It was called Symposia, I think. You 
know how they would throw out a question and chal-
lenge each other, sitting around lunch. The two issues 
they talked about were chaos and Gaia. I happened 
to see this about four or five years ago. I went to the 
bookstore at the University of Colorado and looked 
at the science shelf. There were about eight books on 
chaos and another eight books on Gaia, which was 
really hot then. Lovelock and James Gleick were fight-
ing it out. So, here it is 2,400 years after Socrates and 
we’re still struggling over these issues: Is it chaos, or 
is it Gaia? If you heat up the ocean enough, will you 
put up enough clouds so it feeds back and cools the 
Earth? I see this debate about chaos and Gaia, human 
nature, good versus evil – we’re still talking about it.

I can’t answer your question directly, and you 
didn’t expect me to, did you? No. I’m what I call a 
cynical optimist. I get up in the morning and I try 
to make things better, and I hope I do. But I’m not 
surprised if I don’t, because I’m one person against 
this windmill. But the next morning I’ll get up again 
and still try. That is cynical optimism. That’s the way 
I am when I look at how humans are dealing with the 
Earth and whether we can convince policymakers to 
step up to the plate and make decisions in which the 
Earth is considered as having value without having to 
destroy it.

… because we value everything based 
on growth and quarterly profitability, 
nobody can take the steps that would 

enable us to value the future, 
or value the planet …

CLUGSToN: When you were talking about the early-
warning system and the Precautionary Principle, one 
of the things that struck me was how much what we’re 
up against, what prevents the kind of values and con-
cerns you’re talking about – valuing nature, taking a 
precautionary approach, etc. – are the assumptions 
embedded in our economic order, in economics itself. 
So, you discount the future; you believe that there’s 
infinite substitutability – in other words, that it doesn’t 
matter if everything gets depleted, because that’s an 
opportunity and people will find new resources, new 
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ways of solving problems. It’s an opportunity; it’s not 
a danger. Because the economic order runs in such 
short-term horizons, everything becomes an oppor-
tunity. It’s a kind of optimism but because we value 
everything based on growth and quarterly profitabil-
ity, nobody can take the steps that would enable us to 
value the future, or value the planet, or take a precau-
tionary approach.

VELAMooR: Because the motivations are on entre-
preneurship, individuals, and decision-making, the 
consequences that almost always revert to the com-
mons are nobody’s responsibility.

CLUGSToN: And the free market and those things are 
good things; they just have to be guided by a different 
bottom line. We have to somehow internalize those 
costs, or we have to reconstruct our basic economic 
principles.

… people don’t really understand 
probabilities – it’s hard to explain to 
people on the street – but they can 

understand foreseeability.

GLANTz: We look at all of this. There is a whole thing 
on discounting the future and “I’m in for two years 
and I want to be in for two more, so I’m going to make 
short-term decisions” and creep into some problem.

There is a concept that I didn’t use, just for time’s 
sake. It’s from the law, and it’s called foreseeability. As a 
social scientist, I know that people don’t really under-
stand probabilities – it’s hard to explain to people on 
the street – but they can understand foreseeability. For 
example, I’m here in Bellevue; I’ve never been here 
before; I rent a car; I’m going to run a stop sign on 
some street. I don’t know which street it is; I have no 
idea what the traffic patterns are, but I’m going to take 
a chance. I’m at fault if I’m hit, because it’s foreseeable 
that, by going through a stop sign, something could 
hit me. I don’t know if it’s a ten percent probability or 
a hundred percent.

So, I would like to use foreseeability in the envi-
ronmental area. When Mugabe breaks up the large 
landholdings and an El Niño is coming, when they 
know they have drought and they know that the small 
landholders produce less, it is foreseeable that they 
will have famine, extreme food shortage. That’s what 

happened, so is he guilty? If you go the legal route, it’s 
a question of guilt or not, and they are guilty. So, we 
are guilty of doing these things. If the salmon disap-
pear and this process works where you have no wild 
salmon, someone made a decision and there is cul-
pability – from the salmon perspective, at least. A lot 
of these issues have a dark side and a light side, and 
they can be argued from both dimensions, which is 
why it’s harder dealing with humans and getting to 
“maybe.” I would be happy to get from “No, we can’t 
do that,” or “No, we shouldn’t,” to “Maybe we should,” 
or “Maybe we shouldn’t.”

PALFREMAN: I think the foreseeability thing is quite 
good, and you have a couple of good examples like 
the Aral Sea. When you try to turn this into a visualiz-
able icon, part of the trouble is that with these cyclical 
things, they become difficult for people to interpret. 

I recently did a documentary about obesity. The 
single most powerful icon that got through to people 
was the CDC chart, which just has the states colored 
as they pass from less fat to more fat. The country, 
over about 20 years, turns from blue to sort of brown 
and red, with the Southern, poorer states leading the 
way. It’s just an artifact, but you see it before your 
eyes, and it somehow establishes an icon that rein-
forces that this is real.

You could do the same kind of time lapse with 
Lake Aral and with, I suppose, fish populations. Those 
would be the things that would, I think, be closest to a 
dread factor. They get very complicated with cyclical 
things. For example, El Niño is harder for people to 
follow, and they bail out rather quickly.

As regards an entrepreneurial solution to this, I 
was driven to the airport by a guy who had started 
a business in Boston driving Priuses, which are the 
hybrid cars. He’s an entrepreneur who believes that, 
just as the 20th century was all about the extraction 
of natural resources, the 21st century will be about the 
efficient use of natural resources. He hopes to sell this 
as a marketing idea – that you drive to the airport, but 
you drive to the airport with slightly more efficiency. 
That’s a slight tone of optimism I throw in.

GLANTz: Just one quick thing on the Aral Sea. It was 
foreseeable where the sea was going to go. That’s the 
good news. The bad news is that there is a study in 
which the top scientists in the Soviet Union calcu-
lated the value of a cubic meter of water to keep a fish 
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alive versus putting it on the land to grow cotton, and 
it was 100:1. Therefore, it was okay if the sea disap-
peared. What was not included in it were: What do 
you do with 60,000 workers who were working on 
fish? What do you do about public health because 
the Aral Sea became a sump for all of these chemi-
cals from the land, the drainage water and all that? 
When the water disappeared, now you had toxic dust 
storms.

For the United States, I have what I call a “Scenario 
from Hell.” If you look at the Midwest, from one side 
… we’re talking about sea-level rise. The sea level will 
rise in the Gulf, where Louisiana is. In a state that has 
no control on dumping, toxic wastes are buried at five 
feet above sea level, three feet above sea level; there is 
stuff above ground, in tanks and containers … what 
happens when they go underwater? And it’s sinking 
anyway, just because of oil exploration. The land is 
subsiding. So, just with sea-level rise, parts of Louisi-
ana are going under, within some decades.

At the other side of the Midwest, you have the 
Great Lakes. And the Great Lakes are, in all scenarios, 
supposed to drop in level. Inland drainage basins will 
drop. That will expose this Waukegan Harbor. Things 
that have been buried there over the century that we 
don’t even know are there – they will become exposed 
to the atmospheric processes. Then what you’re going 
to see is not air pollution or acid rain, but toxic rain in 
the Northeast. There’s my Scenario from Hell.

PALFREMAN: You are talking short term, right?

GLANTz: Relatively short term: decades. The lakes 
fluctuate. Sometime in the late 1970s, the Great Lakes 
were under total ice cover. One hundred percent of 
the lakes were under ice. Then a few years later there 
was totally no ice in the winter; maybe that was 1983. 
So, there’s a lot of fluctuation, and it is hard to filter 

out some of this stuff. But according to the models, 
the Great Lakes and all inland drainage basins are 
supposed to go down. Lake Chad, which has had rel-
atively little human influence, has gone from 20,000 
square kilometers to about 1,200 square kilometers.

So, the Aral Sea, which is fed by glaciers, shouldn’t 
be doing this if it were left alone. But a lot of the natu-
ral drainage, inland seas are on the decline.

VELAMooR: Absolute last comments.

People are always on the lookout 
for hidden patterns emerging, 

so you get coherence out of chaos.

CALVIN: I want to suggest to Jon something that might 
apply to this. People are always on the lookout for 
hidden patterns emerging, so you get coherence 
out of chaos. Robert Krulwich produced this great 
video (you probably know it) of the octopus in the 
coral reef. The octopus has camouflaged himself to 
look exactly like the coral. It’s a very big octopus. 
The camera comes up close enough to finally spook 
the octopus, and all of a sudden you see, out of this 
impressionistic jumble, the octopus emerge, and it 
swims off. The whole video consists of going back and 
forth, and seeing the pattern emerge. It reminds me of 
what you were saying about showing the states mov-
ing from less fat to more fat. Producing videos like 
that, showing some of these trends, where it doesn’t 
look like much until you see it in time, are very good. 
It really sticks with people when they can have the 
aha! phenomenon themselves.

VELAMooR: Okay. Let’s conclude the keynote presen-
tation with that. Thank you, Michael.
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Facilitator Participants

Sesh Velamoor Plenary Session

In this discussion session, the participants began to think 
in terms of three time frames of the future: 25 years, 250 
years, and one thousand years, and identified a major 
issue expected to be encountered by humanity in that 
temporal period. 

… whatever issue we might look at, it 
boils down to those two components: 
the technical component of what we 
know and how we know it, and the 

issue of the impact of humans.

VELAMooR: I would like to thank John Delaney and 
Michael Glantz for two wonderful keynote presenta-
tions. Reflecting on those two keynotes, I would say 
that they set the stage very effectively for the discus-
sions for the rest of the afternoon, where all of you 
are involved. The possibilities from a scientific point 
of view in regard to the oceans could not have been 
presented more clearly than what John did, even 
though the subject is very complex. Related to “This 
Tiny Planet,” there is the technical dimension, which 
is simply a question of what we know and how we 
know it, falling strictly in the scientific realm. Then if 
one were to step back and look at what Michael had to 
say about climate change, despite its technicality and 
complexity, I think the emphasis was on the fact that 
it boils down to humans and how we go about dealing 
with the human issues.

In a generic sense, whatever issue we might look 
at, it boils down to those two components: the techni-
cal component of what we know and how we know 
it, and the issue of the impact of humans. How do we 
deal with these components in terms of foreseeability, 
or projecting into the future, or being preemptive, or 
planning, or design? 

As I was watching the video [Where Does Human-
ity Go from Here?], which we showed at lunchtime, 

what occurred to me was that the gist of it is captured 
by E.O. Wilson’s comment. The question is: Are we 
evolutionarily limited and determined in terms of our 
capacity to deal with issues that go beyond a certain 
time horizon, past and the future? What is it about us 
that limits our sense of identity? Have we reached the 
point in our evolution culturally on the planet that 
our identity, in terms of the notion of a nation-state 
or a tribe, is obsolete? 

I keep hearing the words planetary citizenship and 
global governance. I don’t know if sustainability or cli-
mate change requires solutions on a global basis.

… the idea of “This Tiny Planet” is to look specifically at 
the notion of sustainability … one generation (25 years), 
ten generations (250 years), and forty generations (one 

thousand years) into the future. 

The second program in our television series, The Next 
Thousand Years, is entitled Earth and Beyond, so the 
intention is to look at Earth in terms of sustainabil-
ity issues as one set, but also to go beyond Earth. We 
hope to have another workshop dealing with space as 
a frontier, in terms of colonization and travel and so 
on. But for today’s workshop, the idea of “This Tiny 
Planet” is to look specifically at the notion of sustain-
ability, not just over the next five-year or ten-year 
term, but one generation (25 years), ten generations 
(250 years), and forty generations (one thousand 
years) into the future.

At this point, the task of this group is to identify 
one issue that might be of the utmost consequence for 
each of these three time frames. Then when we move 
into breakout groups, each of those three groups will 
take up one of those major issues and flesh it out. So, 
in the next 45 minutes, let’s identify what we might 
characterize as the three most important issues as 
they apply to the short, the medium, and the long 
terms. Who wants to go first?
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Our absolute numbers and the rapid 
expansion of our economic system, 

worldwide, appear to be patently 
unsustainable.

SALMoNy: I want to thank John and Mickey for their 
presentations. They lead me to want to say in the 
strongest possible terms that at least one issue for our 
discussion today should be human population num-
bers. It may be that we billions of Homo sapiens are 
the major challenge that is presented to a viable future 
for human and other life on this planet. Our absolute 
numbers and the rapid expansion of our economic 
system, worldwide, appear to be patently unsustain-
able. I would like to suggest that that be included in 
our discussion.

PALFREMAN: I think part of the problem is that every-
thing is interconnected. Energy is the thing I’m very 
interested in. If you say that the world is using energy 
at the rate of 10 terawatts now, and that in 100 years 
it might be using 30 or 40 terawatts, most of which 
has to come from carbon-free sources, I’m not sure 
whether that’s population or energy. But here are my 
three issues: 25 years out, water; 100 years out, popu-
lation; a thousand years out, energy.

… 250 years from now it will be a 
very different planet. It will be one 

monitored and controlled 
by a human superorganism.

GENET: Beyond one generation – 100 to 200 years – 
the planet will have organized itself on a higher level 
of cooperation. We’ll be an actual planetary superor-
ganism in monitoring the planet. We’ll understand it; 
we’ll control resource consumptions and monitor pol-
lution. By then we’ll either have organized ourselves 
on a planetary scale or we’ll be in very dire straits. We 
could sail through this critical period of becoming an 
organization at one higher level.

I’m optimistic. If you look at the past history of 
evolution, the emergence of more complex levels has 
continued now for a few billion years. The natural 
direction is to have one more higher level of orga-
nization and cooperation, and that would be at the 

planetary level. I think evolution is headed that way. 
We may fight it for a while, but I think we will find the 
way and 250 years from now it will be a very different 
planet. It will be one monitored and controlled by a 
human superorganism.

The biggest population story of 
our remaining lifetimes is certainly 
population aging and the dramatic 

increase in the number of 
dependent elders …

LoNGMAN: I would agree that population issues are 
certainly at the core of both the medium and near-
term challenges to the planet. But I would suggest 
that they take a different form than they are typically 
understood to have, specifically because of the dra-
matic decline in fertility to below-replacement levels 
throughout much of the world. The biggest population 
story of our remaining lifetimes is certainly popula-
tion aging and the dramatic increase in the number 
of dependent elders relative to those who are available 
to support them. It’s a phenomenon that is spread-
ing throughout the world. It comes at the same time 
that population as a whole is growing – for a while. 
And yet, projections by the United Nations and many 
demographers show that world population could be 
falling by the end of this century at as quick a rate 
as it has come up in the 20th century, because of the 
decline in the proportion of people of reproductive 
age. What all that means for the future I don’t know, 
but it is an important nuance to the population dis-
cussion that’s been going on for some time.

GLANTz: Being put on the spot here, I would put 
water in the middle, although it’s being hyped right 
now as the most critical issue. I think in 25 years it is 
regionalization, as a stepping stone to that planetary 
world that was just mentioned. We have to have some 
example of success, and it can’t be a city; it can’t be a 
country. It has to be maybe a continent, maybe the 
North American continent, where Canada, the United 
States, Mexico, and Central America get together and 
show that humans can live sustainably and that life 
improves, even for the poor. That may be on a 250-
year timescale.

I don’t see the generations the way you’re describ-
ing. I see the generations now as 10 years apart, not 
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20 or 25 years. A kid who is 15 is pretty much ahead 
of a kid who is 25 now, with the new technologies and 
information that’s coming out, so these timescales 
scare me. On the thousand-year level, I just haven’t 
thought about it, so I can’t help you there.

When you concentrate so much of 
the population in cities, they become 

very vulnerable, for example, to 
interruptions in the supply line.

CALVIN: I find the arguments about absolute popu-
lation numbers to always be very dependent upon 
how you judge everything else. People will always 
use the excuse that technology will improve how we 
do things. I would much prefer to focus on the issue 
of how the population is concentrated and how that 
fluctuates. 

In this country, we have gone from having 38 
percent of the population living on farms a century 
ago, to having 1.4 percent of the population living 
on farms today. When you concentrate so much of 
the population in cities, they become very vulner-
able, for example, to interruptions in the supply line. 
If you have a city that is contaminated by disease or 
bioterrorism, and there aren’t any stockpiles in the 
cities because of the just-in-time supply line we use, 
you have a setup for civil disorder and people fleeing 
the cities. Once they flee the cities, they’re also home-
less, as well as hungry, and you get mobs and quite 
a degenerated scene. The population fluctuation that 
you get from this is going to be terribly destructive to 
a lot of things we value, like civilization.

Would the third phase be 
governance on a planetary scale?

VELAMooR: As you think about the three time frames, 
what if I were to suggest that in terms of the knowledge 
base or the information that is available – whether it 
is climate change or oceans or resources or popula-
tion; you name the subject – there is no categorical, 
definitive answer yes or no to any of these questions? 
If you talk to a different group of people, they’ll quote 

exactly the opposite numbers and be equally definite 
about their conclusions.

So, would the first major issue be the approach 
towards integration and the accumulation of knowl-
edge towards obtaining a consensus on the key issues 
that might be in question, whether it is water, energy, 
or population?

Then, would the second one be how we view our-
selves? I’m going strictly on the human dimension of 
the issue of sustainability. Will we be able to manage 
our identities? Would it take more than the next 10 
to 15 years to get to the point where we consider our-
selves to be planetary in our natures and planetary in 
our scopes and capacities for thinking?

And the third one, over the longer term – it’s only 
a thousand years since we emerged from being tribal 
people, ensconced in minor territories, to the notion 
of nation-states. Would the third phase be governance 
on a planetary scale?

… in the 25- to 50-year time frame 
… we must fundamentally shift the 

mechanism and the manner in which 
our society allocates resources to 

educate our children.

dELANEy: It’s very difficult for me to imagine a thou-
sand years out. When I do that, I try to imagine myself 
explaining cellphones to Charlemagne, and I come 
up against a blank wall. Anything that is two or three 
generations out technologically is virtually magic and 
that means it’s difficult to grasp.

So, let me go to the other end of the spectrum and 
say that the absolute necessity facing us in the 25- to 
50-year time frame is that we must fundamentally 
shift the mechanism and the manner in which our 
society allocates resources to educate our children. 
I mean all of our children. Unless and until we put 
much greater emphasis on how we educate the gen-
erations to follow us, any number of (forgive me) old, 
white men sitting around a mahogany table, talking 
about what might happen, is futile. Unless and until 
we start educating our kids seriously, that is, with a 
lot of resources and honoring the people that do it, 
we are going to probably continue along the path that 
we’re on.

I’ll hold off on the 250-year issue because I would 
like to think more about the one you suggested.
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… we have to reorient those central 
images about how much is enough, 

what a high-quality life is, and how do 
we make that available for all?

CLUGSToN: I agree about the importance of educa-
tion. Next year is the beginning of the UN Decade 
of Education for Sustainable Development. I think 
that’s an opportunity to bring some of the insights we 
have and to try to develop some solid education that 
wakes people up and guides them toward a sustain-
able future.

Maurice Strong, who was the Secretary General of 
the Stockholm Conference on the Human Environ-
ment and also for the Earth Summit, often argues 
that we have plenty of knowledge, we have plenty of 
money, we have the technology; the reason we’re not 
getting to a sustainable future is that we don’t have the 
political will. The image of the “good life” that guides 
us is a consumerist, “too much is not enough,” media-
driven set of images by which people – young people 
in particular, but all of us – increasingly guide our 
sense of well-being. Are we successful? How do we 
define success? How do we define the “good life?” To a 
great extent, we have to reorient those central images 
about how much is enough, what a high-quality life 
is, and how do we make that available for all? That’s a 
shift in production and consumption; that’s a rising of 
a strong political consensus on living more bioregion-
ally within the context of what you’re talking about, a 
global set of agreements that provide for sustainable 
production and consumption, for population, and for 
just distribution of opportunity and resources.

VELAMooR: Rick, I understand you to say “a reorienta-
tion to values,” but that presupposes that sustainability 
is an issue. As I was saying earlier, for every person in 
this room who thinks it’s a problem, I can find you 
one who says it isn’t, that progress is unlimited, that 
we can go on consuming as we are, that nanotechnol-
ogy, biotechnology, genetic engineering, solar energy, 
and planetary colonization will solve everything we 
need to solve.

CLUGSToN: I tend to agree, though I think that in each 
religious tradition – and most people will say they 
believe in a God or some higher being – there’s a defi-

nite call for a different understanding of what human 
responsibility or the “good life” is. It’s just that we’ve 
lost sight of so much of it. A lot of this is a mobi-
lization of those common sensibilities about what it 
means to be a human being, to live justly and com-
passionately, in a world of sufficiency for all. But it’s 
a big challenge. It’s an educational challenge and it’s a 
media challenge.

MAyNARd: I would like to bring the focus back to the 
fact that we have all of this tremendous creativity and 
brainpower in this room. How do we communicate 
this to the young folks in the future generations? I like 
to think of using this technology: A picture is worth 
a thousand words; a video, a moving picture, is worth 
a thousand pictures. Here you are using technology; 
you can use the Internet, open 24 hours a day, seven 
days a week; it’s tireless; you can broadcast globally; 
you can simulcast globally; and we can communicate 
these concepts instantly. It shrinks time and space, 
and we can communicate these concepts all over the 
world and through the power of media, just as we’ve 
seen in this presentation.

VELAMooR: Just to recap what’s been said in the first 
round: Insofar as what is important, I’ve heard water; 
population – with variations on the theme as to aging, 
for instance, or, as Bill pointed out, the concentration 
of populations in the geographies that we are dealing 
with; energy as a third-level concern, in terms of time 
frames. John pointed out that education, particularly 
of the children, should be our first and primary con-
cern for the immediate generation to come. 

Rick made an interesting point that the UN Decade 
of Education for Sustainable Development starts next 
year. He also raised the issue of political will and 
the definition of a value set that is more in keeping 
with what has historically been found in the religious 
framework of society. Michael pointed out that as a 
logically incremented first step, the priority should be 
to increase the scope of our involvement and compre-
hension to a regionalized level, such as at the level of 
a continent. Russ indicated that as far as solving the 
issues is concerned, over the long term, evolutionary 
processes will take care of it. Would you clarify that?
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… combine sustainability with a 
long-term outlook that sees our 

species leaving the home planet … 
The Trekkies and the Greenies 

go together …

GENET: Over the long term, things have become more 
complex because entities at lower levels cooperated to 
create the next higher level. Now we’re in a situation 
where we have nation-states in competition on the 
planet. That helps the individuals within nations, but 
we need cooperation at a planetary level. My feeling 
is that if we can’t get together at the planetary level, 
many of these other problems won’t be solved. But in 
the very long run, if we can get together at the plan-
etary level, then we’ll look outward beyond planet 
Earth.

In some ways, sustainability is slightly negative. It 
says: “Don’t do this, don’t do that, and we’ll be okay.” 
I think it’s possible to combine sustainability with a 
long-term outlook that sees our species leaving the 
home planet, but we have to live between now and 
then, so our vision is to leave the planet but to live 
long enough to be able to do so. The Trekkies and the 
Greenies go together, if you will.

PALFREMAN: When you look at the evolution of life 
from an organizational-complexity point of view, for 
each level you go higher, you use more energy. So, you 
can’t actually do it unless you have energy. If energy is 
a problem, we don’t get there and beyond.

The second comment – this was wonderful in the 
talks today – we have ways of visualizing what’s going 
on, on these different levels, so our brains can take 
account of it. I can imagine people becoming more 
cognizant of these processes if you had a fabulous 
monitoring system globally where you could actually 
see, and look back over time at what had happened. 
Our nervous systems would start to become aware of 
these things, which are on these very different con-
ceptual levels to what we’re used to. Everything about 
our life, what we care about, is local, really. And what 
we’re talking about is a change where we start to 
become aware of things elsewhere in the world.

… there’s a disparity between what is 
foreseeable and what people decide 

to do on a short-term basis, based on 
political or economic decisions 

right now.

KIRK CITRoN: In both talks this morning and in some 
of the conversation, there’s a disparity between what is 
foreseeable and what people decide to do on a short-
term basis, based on political or economic decisions 
right now. It’s what people complain about with cor-
porations that worry about quarterly profits but not 
long-term thinking. The question is how you change 
consciousness globally and, particularly with political 
leaders, how you ask them to think longer term. 

Bush was asked recently, “What is history going 
to think?” And he said, “I don’t care; I’m going to be 
dead.” It’s just so telling that that was his response to 
that question.

The second thing that hasn’t been talked about this 
morning, but that I’ve heard here at the Foundation 
before, is wild cards, like asteroid impacts and other 
things that might come out of left field. For example, 
if we cut down enough rainforest trees, all of a sudden 
some catastrophic thing happens. Those kinds of wild 
cards ought to be part of this conversation.

GLANTz: One of the statements made in the Founda-
tion film that I had a reaction to was the guy who said, 
“We can do nothing about the past.”

VELAMooR: That was Howard Didsbury.

… urban drought is one of those 
sleeper issues.

GLANTz: Well, I think that’s wrong. There was a British 
historian back in the 1960s who wrote an article, and 
I’ve used this notion since. His argument was, “Does 
history have a future?” He was talking about studying 
history. I would put on that 25-year time frame using 
or mining history. We’ve lost a sense of what works 
and what doesn’t work. We just keep going on. This 
thing about lessons learned – they’re really identified 
and not used. We have to show as part of that educa-
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tion, whether we’re educating leaders or kids, that we 
are learning but not using, and we have to use what 
we’ve learned.

Lessons aren’t used for lots of reasons. “It’s five 
years later; we’re smarter now” – but are we? “We’re 
smarter than that party” – that kind of thing. I would 
say that in the next 25 years, if you had to focus on 
something, that’s one of them.

Bill spoke about cities. The trends now are peo-
ple moving toward cities, and cities on coasts even, 
to make it doubly dangerous for a sea-level rise. So, 
there are a lot of people moving into harm’s way, the 
urban heat island effect. They are clustering, depend-
ing more and more on resources coming in from 
somewhere else. 

I personally think urban drought is another 
sleeper issue. There are examples: Kuala Lumpur, near 
the equator, has drought. The cities are on rationing. 
We’ve done it in San Francisco; we’ve done it in New 
York City several times. The whole process of urban-
ization and what that means for the future – that’s like 
colonizing certain clusters.

The question I have relates to something that comes 
up a lot in the Foundation’s papers: the talk about we. 
“We will colonize Mars.” Who is we? We are this set of 
white people sitting around a mahogany table. We can 
mess up the planet and we will leave. Well, the we who 
will leave are the people that can fit on something that 
will take us somewhere, and most of the people will 
be left to deal with the mess, as the Third Worlders 
are left to deal with their environmental problems. 
We throw money at them in the rich countries; the 
poor countries have to live with them. And we’ll be 
doing that to the whole planet. 

There’s something about this idea that we will just 
move off into space that bothers me. If we want to 
say who we are, let’s get more specific: A set of rich 
people, or white people, or whatever will take off and 
the rest will stay behind.

… this whole business of racial and 
cultural differences is going to be 

one of the first things to melt away, 
perhaps in the next 200 years or less.

MAyNARd: I think this whole business of racial and cul-
tural differences is going to be one of the first things 

to melt away, perhaps in the next 200 years or less.
The other thing is: George Carlin once said that 

our preoccupation with the past is because we have 
so many movies and videos of it. He said that if we 
had videos of the future, maybe we would be able to 
move into the future. We have another fantastic tool 
that I feel can be developed, and that is virtual reality 
– the whole concept that started with the military. We 
now have virtual worlds; we have SIMS. You saw parts 
of it in this presentation that was given here. I believe 
this Foundation has absolutely incredible tools for 
education for children, for adults, lifelong learning 
– communicating very complex scientific concepts to 
the general public.

CLUGSToN: In doing backcasting or trying to come up 
with the scenarios of what it will look like after these 
different time periods occur, it’s very difficult to do 
that in a descriptive fashion. It almost has to be some-
what prescriptively derived, I believe. We need to pick 
some positive vision of how things will work out and 
work backwards from it. It’s very hard to predict.

GENET: I would like to address Michael’s question 
about who we are, the we that is moving into outer 
space. It’s an excellent question. The last part of my 
last book had four alternative futures. I used to give 
this as a lecture to clubs and various schools. I would 
tell the audience, at the beginning of the lecture, that 
there was going to be a vote at the end of the lecture, 
and they were going to have to vote for which future 
they thought was most likely to happen and, sepa-
rately, which future they thought was most desirable.

The four futures – one was the standard crash and 
burn. The second was with a large population; it didn’t 
crash; kind of Pigship Earth. In the third we cut our 
population back to way below a billion, and turned 
our tiny planet into a slightly high-tech Garden of 
Eden. In the final future we take off to the stars and 
colonize the galaxy; Star Trek. The most likely future 
that they always voted for, by a vast majority, was that 
we were going to crash and burn.

I thought: Well, if they’re worried that the most 
likely future is that we may crash, they will vote the 
Garden of Eden as being most desirable. But it didn’t 
turn out that way. There was almost always an even 
split with half of the audience wanting a Garden of 
Eden and the other half wanting a Star Trek future. I 
asked the attendees who voted for Star Trek, “Why are 
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you voting for this future when you really think we’re 
going to crash?” They would say, “We’re an adven-
turesome species and it seems like a Garden of Eden 
would be dull. The Star Trek future seems like a fun 
future.” That’s human nature. I’m not sure it’s logical 
but that’s what these youth were telling me.

… there are roughly 12 of us here … 
the level at which you can actually 

have eye-to-eye communication … 
it’s the way I believe we can best 

reach children.

dELANEy: If we just look back maybe 40,000, 50,000, 
60,000 years at the way human beings have com-
municated with one another, they hung out in caves 
and told stories. They would share wisdom with one 
another in small groups. To be perfectly blunt, as 
excited as I am about the technological aspects of the 
NEPTUNE program and ways that we can reach peo-
ple wholesale, it’s not a substitute for what we’re doing 
right here. There’s a very good reason why there are 
roughly 12 of us here, because that’s about the level at 
which you can actually have eye-to-eye communica-
tion, reach other people, and communicate. I bring 
this up, not because the rest of you haven’t thought 
about it, but it’s the way I believe we can best reach 
children.

When I say we need to focus on education, I don’t 
mean that we need to give teachers who couldn’t 
make it into engineering more money so they can 
stand in front of groups that are 30 or 40 kids to a 
school room. That’s not what I meant. What I meant 
is that we have to fundamentally change the way we 
think about communicating with our kids and give 
them personal experiences – with ourselves, and 
with the environment, and with adventure – and let 
them learn by falling down and hurting themselves 
or taking a risk. It is fundamentally rethinking the 
way we can share what we think we know with the 
people who are going to come after us. It is a time-
honored tradition that in a tribal culture was crucial. 
The tribe would cease to exist if the young folks didn’t 
learn what the old folks had to give. And they did it in 
groups this size.

I think there’s a very good reason why the Founda-
tion For the Future seeks out groups like this, at about 
this size, to wrestle with complex problems: because it 

works, because we communicate, because we look at 
one another. It’s more profound than I’m saying.

VELAMooR: Let’s come back to what’s been said so far. 
As far as Issue 1 goes, there seems to be an outline 
emerging. As usually happens in our seminars and 
workshops, the most comfort is with the most imme-
diate. I think we may have something emerging, and 
I would like to put that out on the table. It’s some 
combination of the following elements that seem to 
be relevant in terms of being preoccupied with and 
making a difference.

One has to do with mining history: Let’s see what 
the past has to offer. Two, a monitoring system, as 
it relates to the elements that have been mentioned, 
whether it is energy or water or population or urban-
ization – let’s understand better what’s going on. The 
third one was education, insofar as that process can 
be started, in terms of reorienting how we educate 
children and what we educate them about.

So, that would be the first issue: the past, a better 
handle on the present in terms of what’s happening 
relative to the important variables, and the process of 
educating the next generation, because ultimately the 
solutions will have to span beyond our own genera-
tion. We are not dealing with an issue of sustainability 
on this planet such that somehow in the next ten 
years everything is solved and we’re all done. That’s 
not going to happen; we know that. How about that 
for the first issue?

dELANEy: That’s a little broad.

VELAMooR: It’s a little broad, but maybe as the group 
gets going separately on Issue 1 they can narrow it 
down and put more focus on it. Jon, do you have a 
thought on that?

… what you get out of monitoring 
the present is a sort of a transparency. 
You are making these things visible …

PALFREMAN: I’m trying to think of what those things 
have in common. If Group 1 is talking about this move 
from national governments to more global ways of 
thinking … what you get out of monitoring the pres-
ent is a sort of a transparency. You are making these 
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things visible, and you are hoping that that will feed 
into a more global consciousness.

VELAMooR: It arouses the consciousness and the 
awareness. I was thinking that the second issue could 
be, in incremental steps, the notion of identity and 
consciousness in terms of regionalization. It might be 
cooperation on a supranational basis, and the aware-
ness of that or raising the consciousness of that.

PALFREMAN: This might be a solution to Mickey’s 
point. If you have this sort of network in place, you 
might be able to see creeping environmental disasters 
as they are happening. That’s the thing about trans-
parency, right? At the moment we don’t notice them. 
Can we get to a place where, as a world, we can make 
these things visible?

VELAMooR: It’s not that it’s not happening. My obser-
vation is that the information is there, but it’s not 
presented in a comprehensible format to people. The 
common person on the street is completely confused 
as to, “Is population a problem or is it not a problem?” 
“Is technology a solution or is it part of the problem?” 
“Is there a positive side to questions of energy and 
water, or are we going down the drain?” I think that 
if you ask a person on the street, it’s thoroughly con-
fusing.

PALFREMAN: If you took as a region North America 
over the next 25 years, and you looked both backward 
and forward – could this be something that would be 
a prototypical example of realizing something hap-
pening with the Great Lakes or with Louisiana, and 
doing something about it?

You have to do it so that the decision-
makers have fewer options to get out 

of doing the right thing, and that’s 
all you can hope for.

GLANTz: As Sesh said, the information is there. There 
are varying degrees of uncertainty around these vari-
ous issues. But what’s the next step? How do you put 
this monitoring information, the history of creeping 
problems, in front of people and make them actually 
make a decision that has to do with sustainable devel-
opment? It gets down to governance. Transparency 

alone isn’t enough. We have transparency on some 
issues, but we have no input.

As far as the person on the street, Walter Lippman 
used to write, back in the 1940s and ’50s, about the 
attentive public. We talk about the need to educate the 
public, but a lot of the public trusts people like us sit-
ting around a table. They think, I don’t have time; I’m 
feeding my family. Someone up there is taking care of 
this. Some people look to the people at universities; 
they assume that they’re taking the right steps. They 
just don’t have time to think about it themselves.

So, who is that attentive public? We have to decide 
who it is we want to influence. It may be teachers. 
It’s definitely the next generation. There are books 
about environmental education in schools that say 
that we’re producing eco-Nazis in these kids by giving 
them environmental education in kindergarten and 
fifth grade – so there’s always another side. It’s hard to 
get there. You have to do it so that the decision-mak-
ers have fewer options to get out of doing the right 
thing, and that’s all you can hope for. You can paint 
them into a corner but they still can make the wrong 
decision.

PALFREMAN: Maybe what the transparency can gen-
erate, rather than education, is something more like 
an index. People know that the Dow Jones Index, 
for example, can give them a sense of whether the 
economy is growing. If there was a way you could 
internalize some index of environmental conditions 
– it would have to be something really clear-cut – by 
which people could notice whether it’s getting better 
or it’s getting worse.

VELAMooR: Hazel Henderson has done a lot of work 
on defining a Quality of Life Index. This idea of a 
monitoring system might reflect some quantitative 
measure that says, “In terms of sustainability, the 
index was 62 out of 100 last year and this year it’s 63 
or 64 – or, no, we have regressed to 52.” That’s along 
those same lines.

CLUGSToN: A very important thing to have on our 
dashboard for the future is a genuine progress indi-
cator. The UN uses the Index of Social Welfare now, 
which at least tries to weave in child health and a 
whole set of other variables. It’s very important.
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In the Americas we now have 
paleoclimate records that go back 
to the Year 1, so there’s 2,000 years 

of climate record.

CALVIN: One of the sustainability issues that you can 
frame in terms of processes that everyone understands 
is drought. At least they think they understand. Par-
ticularly with the West already into a six-year drought 
that’s reduced the Colorado River even more than the 
Dust Bowl did, it’s a particularly timely one. There’s a 
lot of good paleoclimate material now on this issue. 
The first of it came out of East Africa because the big 
lakes there dry up and get rather salty, and the layers 
on the bottom record all that.

You have the cycles of three big droughts during 
the period of 1300 to 1900, which were basically good 
times in East Africa. But it’s punctuated by these 30-
year, 65-year, and 80-year-long droughts, where big 
kingdoms fragment into pieces and population goes 
down. Then when the good times finally come back, 
you start getting much larger areas being governed 
and spreading.

In the Americas we now have paleoclimate records 
that go back to the Year 1, so there’s 2,000 years of cli-
mate record. The basic result is that the 21st century 
has about a 25 percent chance of having a century-
long drought that would affect major areas of the 
West and Midwest. If you want to take slightly smaller 
areas, it’s a chance of about 1 in 2. This has nothing to 
do with global warming or anything else; this is just 
the history of what life has been like in these areas 
that we are now relying on very heavily.

There are things like this that can come along, 
and almost surely will on the 250-year timescale. You 
really expect a few of these to happen. In terms of 
making a movie, you’ve got a lot of good material that 
you can look at.

PALFREMAN: These are regional things?

CALVIN: They’re regional in the sense that … for exam-
ple, North Dakota has 700-year-long droughts. But 
it’s a big, wide area. Both the samples from the Great 
Plains and the West are doing the same thing at the 
same time. There are slices where you can go down 
between all those sites, and there’s a 100-year period 
in which they’re all affected.

… a possible approach could be: We 
wake up; we take charge; we go forth.

GENET: Here’s a possible scenario for a program. It 
synthesizes some of what we’re talking about. In the 
first phase you can see the planet awakening. We start 
appreciating our history; we start putting out some 
sensory networks; we start educating our young about 
what’s really happening worldwide.

In the second phase, we have an entire global ner-
vous system in place; we have models that predict, 
and we understand what’s happening. With this kind 
of knowledge we then take charge of the planet.

In the third phase, a thousand years out into the 
future, we’re thinking very seriously about life else-
where in the cosmos, and we’re hoping to contact 
others that have survived their first two phases. So, 
a possible approach could be: We wake up; we take 
charge; we go forth.

VELAMooR: How about that, as the three?

PALFREMAN: A little too authentic.

VELAMooR: Ultimately what happens, happens any-
way, but Group 2 can define what taking charge means. 
That might be a good way to start. Any thoughts on 
that?

… we are at a cultural moment now 
where the educated public, large 

segments of them, have essentially 
tired of “cry wolf” moments of 

environmental scare.

LoNGMAN: In terms of communicating this, we are at a 
cultural moment now where the educated public, large 
segments of them, have essentially tired of “cry wolf ” 
moments of environmental scare. You went through a 
great litany of all the different ways that global warm-
ing was supposed to have done us in by now. Those 
of us of a certain age came into our adult world read-
ing The Population Bomb [by Paul Ehrlich, Random 
House, 1969], learning that mass starvation was going 
to affect humankind in the 1970s, learning that we 
had an energy crisis that was permanent. Frankly, as 
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a journalist and just an observer of life, I think those 
kinds of doom stories have lost a tremendous amount 
of credibility. That’s part of why people can rationalize 
being in their SUVs. We really need to come to terms 
with that, in terms of raising consciousness, because 
we’ve lost an awful lot of consciousness there.

We are now a global community 
because of terrorism … we cannot 

ignore the issues that spawn terrorism, 
whatever they are.

dELANEy: I want to mention a couple of things that 
aren’t hitting the table here and that I think are ger-
mane. The first is the nonlinear interaction among a 
host of nonlinear changes that are taking place. One 
of them is Moore’s Law. Everybody knows about 
Moore’s Law; it’s changing the rate at which we can 
do computational things: Every 18 months it doubles. 
That’s not a linear projection.

There is something called, I believe, “Son of 
Moore’s Law” that has to do with genomics. In fact, in 
1995 the first microbial genome was finished; in 2000 
you could do 15 microbial genomes in a month; and 
at the end of last year, it was possible to do 10 a day. 
That’s not a linear trend.

The idea that more and more and more people are 
connected to networks is also a dramatically chang-
ing process by which – I think Metcalf called it his law 
– he said that the utility of a network is proportional 
to the square of the people who are on the network. 
There are a number of others; many of you can fill in 
your own, but these are all happening within the last 
10 to 12 to 15, maybe 20 years.

Few of us have adjusted to the effect that all these 
things might have interacting with one another, the 
questions we can ask, the problems we can solve. 
That’s one point. But one of the spin-offs of this speed 
of communication – and eventually maybe genomics, 
I’m not sure – is something nobody’s raised the issue 
on yet, but that’s a form of terrorism. It’s here to stay. 
We are now a global community because of terrorism. 
There is no way we can pretend that we’re Great Lakes 
folks, or that we’re New England, or that we’re Seattle. 
As long as there are people who are willing to die to 
make a point, and it’s obvious that there are plenty of 
them, we cannot ignore the issues that spawn terror-

ism, whatever they are. So, I think if there’s another 
issue that we should somehow lace into this….

Now, you seemed not to like that deliciously Pol-
lyanna-like perspective of a young child awakening 
in the morning. So, let’s look at it from the point of 
view that it’s not a child; it’s a devil that’s awakening 
– an awakening devil of people who are committed 
enough to some concept to kill to achieve it. Think 
about it. Say you’re a Palestinian and for the last four 
generations, your whole family has been in a refugee 
camp, and you’ve been fed hatred from childhood. It 
doesn’t take long, after you watch your own children 
starve to death or be blown up by somebody, to be 
willing to kill. If we ignore that, we’re in trouble.

Then, finally – forgive me for doing this – but 
laced behind that is religion. I don’t know whether 
you folks want to venture down that path, but reli-
gion represents the distillation and the sharpening of 
the differences among folks. And there are not just 
religions disagreeing with one another. Nowadays 
we have religions disagreeing with non-religions 
vigorously, and it’s playing out in our own political 
system. So, if we’re collecting the backwater eddies of 
potentially explosive issues, I suggest that those are 
included.

VELAMooR: Okay, where do we go from here? Jon, 
since you are the Producer – you’ve heard everything 
now. How about if you give us the three issues and 
we’ll go into the breakout groups to discuss them?

PALFREMAN: What underpins most of what’s been 
said are organizational shifts. We’re talking about a 
regional awakening, with both good and bad aspects. 
What could undermine it could be terrorism, could 
be nuclear proliferation, could be a big surprise. Then 
there is sort of a transition at the mid-phase to more 
global things, making something really global work.

Then your planetary scale at a thousand years – it’s 
a wild card, unless you want to bring in space travel. 
You could approach that from more of a resource 
point of view. What would be the different scenarios 
that the planet could handle, just from a purely physi-
cal question? What would it require in terms of energy 
use and resources? Clearly you have no idea at a thou-
sand years out what’s going on, but for the other two 
time periods, it seems like it is an organizational thing 
that everyone’s been talking about.
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VELAMooR: At this point we’ll break into three groups. 
For the three subjects, even though we could spend 
the next two hours fine-tuning them, I come back to 
the first group’s issue to be one of a combination of 
elements, represented by, let’s say, the word index. We 
will call it an index, but it has these objective, infor-
mational components: mining history, a monitoring 
system, studying urbanization, the component of 
education now tailored to the upcoming generations 
insofar as Earth, resources, sustainability, and so on. 
That’s Issue 1.

The second issue – I’ll identify it by the word aware-
ness. The subject is awareness insofar as it relates, to 
begin with, to a regional basis, transparency, expand-
ing the scope of the conversation in terms of regional 
areas perhaps the size of a continent, leading into 
organization, structure, and problem-solving at the 
global level.

The third issue, for the long-term, whether it’s a 
wild card or not, falls within the scope of the plane-
tary perspective of humans escaping – whoever the we 
is. That could be part of the conversation, along with 
the planet itself, other planets, mining the resources 
in other areas, and so on, which, if it were to happen, 
I assume would happen in that really long-term time 
frame anyway.

dELANEy: So, developing the morality of terraforming 
other planets.

VELAMooR: Yes, and the oceans. It might take a thou-
sand years to get to the microbes and the methane at 
the bottom of the ocean. Let’s proceed to the breakout 
discussions.
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Group 1: One Generation (25 Years)

Participants observer

William Calvin (Lead) Rich Henry

Kirk Citron

Steven Salmony

This group of three participants, plus an observer who 
is a veteran of many Foundation workshops, tackled 
major issues in the one-generation or 25-year period. 

There are a lot of trends in terms of 
how civilizations emerged 5,000 or so 
years ago, in many respects because 

of climate change.

CALVIN (LEAd): What we’re supposed to talk about is 
all the issues that Sesh was calling index, but what 
he meant apparently was things like the trends from 
the past that we can look at in the future to tell us 
where we are – trends like paleoclimate, the trends 
in civilization and their die-outs, and things like the 
urbanization of the last century. All of this has to be 
in the context of what would make a good movie; that 
is an overriding assumption.

We have the issue of resources, and one of the most 
practical aspects of that is food and water. There’s a big 
history for this. There’s a lot of paleoclimate data we 
could draw on for this, and I would be happy to elabo-
rate some of it if you want me to, on both drought and 
the climate. There are a lot of trends in terms of how 
civilizations emerged 5,000 or so years ago, in many 
respects because of climate change. And there are a 
lot of more immediate things, like the rising CO2 and 
global warming. So, those are all things that we could 
talk about. Why don’t we do a quick go-around here 
to see what you think?

There is a connection between 
food supply and recent human 

population growth. I see this as the 
largest problem facing humanity 

in the 21st century.

SALMoNy: Bill has given us a lot to choose from. I 
would like to pick up on the matter of food and the 
production of food. For the last several thousand 
years we have been an agriculture or food-producing 
culture. As the years have passed, our capability for 
building and increasing continuously a food supply 
has been astonishing. And now there is research to 
suggest that human population numbers are a func-
tion of food supply, and that human organisms and 
other organisms on this planet have common popula-
tion dynamics. If that data were to be somehow on 
the right track, we would have, as a species, some very 
substantial challenges before us.

Our culture teaches us a lot about the grandeur of 
the individual. It is persistently silent about human 
creatureliness. It says too little to us about what it 
means to be a member of the species. As a conse-
quence, we may not be able to see the connection 
that Malthus and Darwin and Ehrlich have all made 
for us over the last 200 years, and that is: There is a 
connection between food supply and recent human 
population growth. I see this as the largest problem 
facing humanity in the 21st century.

KIRK CITRoN: Are we talking about just one generation 
out with this group?

CALVIN: Well, unfortunately, we’re changing and talk-
ing about index: things that we can revisit constantly 
and say, “We’re on this trend; this is what climate has 
done to us in the past; this is what CO2 is doing” – 
things of that sort.

KIRK CITRoN: I disagree. I think the question for this 
group was: What is likely to happen in the planet 



�2 The Next Thousand Years Television Series “This Tiny Planet” Workshop Proceedings

Section 4.3.1 | Transcripts

Discussion of Major Issues
Group 1: One Generation (25 Years)

over the next one generation, 25 years? What are the 
things that we need to be concerned about? That may 
include index as a key theme, if we agree with Sesh’s 
assessment, but my question to you is: If you’re talk-
ing about food and food production, what are the 
short-term implications to that? If you think about 
our population going to ten billion over the next 100 
or 150 years, that’s one question. But just in terms of 
the next generation, how is food going to play into 
it?

SALMoNy: I think there are some very significant, 
maybe profound implications. If our population were 
to continue to rise at the rate it has been rising for the 
last hundred years, if that were even to continue as 
much as 25 years into the future, we would have – I’ll 
let someone else do the math about how many more 
human beings we’ll have on this planet. Whatever 
number that is, we’re going to have to feed them. The 
question is: How are we going to do that? We have 
limited water supply, other limited natural resources. 
How is this generation going to support everyone 
here and provide something for future generations?

HENRy: When I heard Sesh talk about index, the three 
components were (1) making sure that we really 
understand what we have already collected, (2) the 
awareness and waking up, and then (3) the element 
of education. Bill, it gets back to your question about 
being narrowly constrained by index. The reason I 
was attracted to this conversation was that it seems 
to me that the fundamental thing for us to do is to 
wake up, whatever the issue, whether it is food or cli-
mate change or whatever. We need to get into a mode 
of waking up. I have a pretty strong faith in human 
beings to do the right thing once they understand, 
once they have been awakened. 

You remember the old joke about the fellow who 
was training the donkey. He says, “Donkeys are really 
easy to train,” and the other guy says, “Well, let me 
see him do a trick.” So, the trainer walks over with a 
2x4 and hits the donkey in the head. The other guy 
says, “I thought you said they were easy.” And he says, 
“Well, first you have to get their attention.” So, I think 
that that’s where we are: How do we get our collec-
tive attention and, then, that’s the political will that 
will allow us to make significant progress on all these 
important issues that are facing us.

Part of the question is: How do you get 
consensus that is usable 

and actionable?

KIRK CITRoN: That might betray slightly more faith in 
humanity and in our political processes than I nec-
essarily have. I think the question partly has to do 
with ideology. I’ll use Bush in the Kyoto Accords as 
an example. If your ideology is that there is no such 
thing as global warming, you’re not going to get in 
the way of the oil companies and you’re not getting in 
the way of SUVs. You will find scientists to give you 
information that supports that point of view. I’m not 
even sure there is enough scientific consensus or that 
you can’t find outlying people to support any political 
point of view you have. Part of the question is: How 
do you get consensus that is usable and actionable?

SALMoNy: I certainly agree that we need to get consen-
sus, and we need to discuss things that are reasonable 
and actionable. But we also have to have, I think, a 
good grasp about the biophysical reality of our human 
condition, what it means to be human, to be mem-
bers of a biological community, and whether or not 
the laws that apply to the other species of this Earth 
also apply to Homo sapiens. There’s a lot of consen-
sus-building going on in a lot of places on this planet 
right now, but I think questions remain: Is the con-
sensus reality-based? Does the consensus appreciate 
the fact that humanity is a part of the planet’s com-
munity of life and subject to the laws of this Earth? 
Or are we somehow another kind of being that can 
sidestep indefinitely rules to which we know other 
species must conform?

On the one hand, I’m for consensus-building, but 
on the other hand, I’m also for a reality-oriented view 
of human beings as a member of a community of life 
that evolved here along with other species.

CALVIN: I think you’re all talking about issues that Sesh 
assigned to Group 2. Perhaps we could make a list of 
some of the index-type issues with an emphasis on 
the next 25 years that we could all agree we ought to 
discuss in the next hour. Things that I would put on 
that list are population trends, energy trends, global 
warming, the inevitability (apparently) of major 
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droughts, and, finally, all of the major interruptions, 
the sort of thing that the terrorists are trying to create, 
which climate or economic panic or disease could do 
to our cities. All of these things have very real possi-
bilities of affecting us in the next 25 years. They have 
substantial trends to them that we can talk about.

How much do you want to discuss climate issues? 
I can take the lead on that, but I’m just wondering 
whether that’s something you all want to do.

SALMoNy: We had such good presentations this morn-
ing on these climate subjects by Mickey Glantz and 
John Delaney. Climate issues probably would not be 
at the top of my list, but I would like to know what 
others think.

HENRy: What is most likely to be the biggest problem 
the soonest?

… all the other global challenges that 
humanity faces in the next 25 years 

are somehow going to be dependent 
on the growth or collapse of 

human population numbers …

SALMoNy: It’s hard for me to understand how the 
global population numbers, now standing at 6.3 bil-
lion, on a tiny planet, can be ignored. It seems to me 
that all the other global challenges that humanity 
faces in the next 25 years are somehow going to be 
dependent on the growth or collapse of human popu-
lation numbers and the extent to which we find ways 
to meaningfully address the challenge presented by 
those changing human numbers.

There are millennium development goals that have 
been set out by the United Nations that are striking 
in that direction. There is the ever-present need to 
redistribute the wealth of this world so that we don’t 
have two groups, one of people who are obese and the 
other of people who are starving. We need to have 
an economic system where we don’t see wealth pyra-
miding into the hands of the few while most people 
have very little. There are redistribution challenges 
that simply are present before us right now, and are 
certain to be so in the next 25 years unless we think 
and behave differently.

How is it possible to envision redistribution happening 
any other way than very painfully and violently 

and with great difficulty?

KIRK CITRoN: In fact, you could say that a lot of the 
other issues that we’re talking about flow out of that. 
Terrorism could be talked about as coming out of 
that, as well as some of the religious issues that were 
discussed earlier. The questions of redistribution 
seem to me to be a logical conversation to have. The 
question is: How is it possible to envision redistribu-
tion happening any other way than very painfully and 
violently and with great difficulty?

CALVIN: Again, with all respect, Steve, you’re talk-
ing about the awareness issues of a longer timescale 
than the kinds that we are supposed to tackle here. 
I really would encourage you to talk some about the 
important trends that give us the benchmarks where 
we look back and we see that things have really been 
changing. Population is one that’s well known. Global 
warming is the other one that is well known. Most of 
the problems of global warming will probably arise 
somewhat out of the 25-year time frame.

Drought, however, is one thing that has a big track 
record. We have gotten the country very dependent 
upon a high production rate. And we have things like 
droughts that have come along historically that, had 
the population of the United States been as large as it 
is now, would have had major implications for keep-
ing our big cities going.

We’ve also gotten this concentration in the cities 
of so many people, which means that diseases spread 
very easily. We’ve had trends in global transportation, 
which means that an enormous amount of freight 
comes in by airfreight overnight from other parts of 
the world. There’s very little meaningful quarantine. 
That means that you can have diseases like SARS 
going from Southern China to Eastern Canada in a 
week.

There are a number of things like this where the 
trends do not look good. They may not interrupt the 
steady, average things – say, food production or water 
resource trends – but they produce enormous glitches 
that you have to survive. An example is trends in the 
electrical power distribution system. You have this 
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North American grid that is running every summer 
at capacity, to the point that we’re getting incipient 
brownouts in places, which is a standing invitation 
to terrorists. While most electrical blackouts have 
been short, that is to say, in a day or so we can get 
the whole grid restarted, if something like that were 
to last a couple of weeks, its impact on the economy 
and, therefore, the distribution of food and resources 
could become very serious.

We have a series of trends like this that we are 
going to need to address on this 25-year timescale. 
There will be problems later too, but you can really say 
that within the next 25 years, we have to do something 
both about trying to head them off and about devis-
ing a society that’s better at bouncing back quickly, no 
matter what it gets hit by.

SALMoNy: This problem that you raise again about ter-
rorism is important. There are billions of people on 
this planet who are starving, who are in despair, in 
poverty, and have no hope for a life that they see pre-
sented through radio, TV, the Internet, and the World 
Wide Web. Every day they are reminded of a group of 
people who are over-consuming and suffering from 
obesity while they starve.

If we want to begin to address the challenges posed 
by international terrorism, we’re going to have to find 
a way to meaningfully and equitably distribute some 
of these resources that we are over-consuming. We 
have got to learn to share with our neighbors and, 
hopefully, if we can improve the quality of life for 
people who have no hope and have nothing to eat, 
they will not be so desperate and not be so envious, 
and because they have nothing whatever to live for 
set out on such destructive paths as we see occurring 
every day in the news right now. This isn’t even a 25-
year issue. This is a today, here and now, important 
issue.

KIRK CITRoN: What about the argument that economic 
production is not a zero-sum game? It is one thing to 
frame things as having to redistribute wealth, which 
suggests that the rich countries – America – have to 
give up a big chunk of GDP and give it out as hand-
outs to other parts of the world. And there’s the other 
argument that says that economic development is not 
a zero-sum game; you can increase the livelihood of 
the rest of the people on the planet by giving them 
different kinds of economic-development help. I just 
throw that out as a question.

… because this is a small, finite, 
noticeably fragile planet, the 

ecosystems and the integrity of the 
Earth itself may be jeopardized by our 
insistence on expanding production.

SALMoNy: I’m very hopeful that we can give people the 
help that they need and they can develop the kinds of 
resources that make it possible for them to go about 
life on their own, in a much more independent man-
ner. I am deeply concerned about underdeveloped 
countries following the example of the United States 
and Western Europe; because this is a small, finite, 
noticeably fragile planet, the ecosystems and the 
integrity of the Earth itself may be jeopardized by our 
insistence on expanding production. That, I think, is 
one of the really big challenges we face.

KIRK CITRoN: The Earth cannot support six billion 
SUVs!

SALMoNy: Yes, Earth cannot support six billion SUVs, 
and that is the real challenge. We are going to have 
to work together as human beings like we have never 
worked together before. I think there may be a law of 
nature that says human beings will learn to share with 
one another … if we are to survive.

HENRy: So, we’ll learn to share either by choice or 
by being required to, by the hard way. The idea of 
learning to share, increased productivity … it’s not a 
zero-sum game but, perhaps, “in the service of what?” 
might be an important question. In the service of 
ever-higher CEO salaries … in the service of more 
stuff, some of which we need, most of which we don’t. 
How do we change that game a little bit so that we do 
have increased efficiency and increased productivity, 
but in the service of the well-being of the planet and 
all its inhabitants?

SALMoNy: I want to take a swing at this and I would 
like all of you to respond to it. I’m beginning to think 
that we need a new kind of economy. It’s not one that 
is based on continuous growth and rapid expansion, 
but one that more closely resembles the economy 
of nature. Our Earth is self-sustaining, self-regulat-
ing, self-renewing. I would like to see us devise an 
economy that is self-regulating. For example, if Ray 
Anderson wants to manufacture carpets, he’s free to 
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do that. But he must use the waste from the produc-
tion of those carpets to a good purpose. If he can’t find 
a way to use the waste from the products he makes, if 
he can’t put waste to good purpose, he can’t produce 
the products.

The same with particulate pollution. We need an 
economy that minimizes waste and begins to regulate 
itself. I use Ray Anderson because most people know 
about him and his philosophy of production. I think 
it’s an excellent example. People are going to have to 
be creative and figure out ways to renew this planet, 
preserve what we have, and, among other things, sta-
bilize food production. UN Secretary-General Mr. 
Kofi Annan has pointed out to us regularly since the 
mid-1990s that we have an abundant global harvest 
to feed everyone. We have a distribution problem, not 
a production problem, on this planet. We can feed 
people if we have the political and economic will to 
do so. I’m for thinking about how people can be fed 
with what we have.

Rapid economic change, however well 
designed or intentioned, potentially 

has this big side effect.

CALVIN: I agree with what you say. Sustainability also 
means that you have to get through all the ups and 
downs that a number of factors produce. This has 
been the scheme of nature for a long time, of having 
a lot of typically drought-induced change as well as 
storms that tend to break populations up into pock-
ets. 

Now we’re in an age where we have an economy; we 
have all this common currency so that we can make 
shoelaces interchangeable with diamonds, to some 
extent. We’ve seen these examples where if you try to 
reorganize the economy or it gets a big shock from 
something … the examples of reorganization are the 
best known. The first Russian Five-year Plan killed 
ten million people – probably not so much from the 
inability to produce as all the economic factors: how 
you get from seed to plant, how you distribute, and 
so on. The Great Leap Forward in ’59 through ’61 in 
China killed probably 40 to 50 million people. Rapid 
economic change, however well designed or inten-
tioned, potentially has this big side effect.

We could have substantial economic change if 
we just had one good economic panic. If trading in 
futures goes into a regenerative cycle of some sort 
that nobody knew was there, because they had never 
studied the economic models well enough, we could 
put economies into tailspins just because we have this 
24/7 market chasing the Sun around the globe.

There are all these issues in economics that people 
are not particularly addressing. I had occasion to ask 
some economists recently about the whole issue of 
how do you have a bounceback, bulletproof economy 
that won’t disintegrate? How do you build in a whole 
series of feedbacks so that it will stabilize, so that if 
you get hit by one of these disaster trends suddenly, 
it will handle the problem and keep things from col-
lapsing into a death spiral?

KIRK CITRoN: Coming back to the one-generation 
question, how likely does this group think it is that 
there will be some major, irreversible catastrophe in 
the next 25 years? Is humankind on the endangered 
species list – short-term, mid-term, long-term, but 
particularly, in the next 25 years?

SALMoNy: The answer that I would give to your ques-
tion, and I do so very tentatively, is: No, humanity is 
not on the endangered-species list within the next 25 
years. I am deeply concerned, however, at the number 
of other species that share this world with us and that 
will become extinct, and are moving toward extinc-
tion right now. It just couldn’t be more alarming in 
my mind.

What is in danger is civilization as we see it. 
That is the thing that could spiral and collapse, 
as most of the civilizations before have done. 

CALVIN: I would add that humans’ closest relatives 
– gorillas, chimpanzees, bonobos – have had, just in 
the last three or four years, very alarming numbers 
coming out about what the declines are. A lot of them 
were Ebola-type situations. But I don’t think humans 
are on the endangered-species list in the way that 
“nuclear winter” calculations in the mid-1980s were 
suggesting.

What is in danger is civilization as we see it. That 
is the thing that could spiral and collapse, as most of 
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the civilizations before have done. It has usually been 
drought in the past that caused it, but now we have 
a whole lot of other things that can produce simi-
lar kinds of shocks. You can get governments to do 
things that the private sector can’t. The private sector 
is not going to produce overcapacity for you and that’s 
what you’re going to need. It’s not going to finance big 
stockpiles of things. It’s not going to create all of the 
dynamics that you need to make a bulletproof econ-
omy. There’s a whole batch of things that you have 
to think about academically and then get worldwide 
consensus on in order to implement. Those are big 
problems, and I think that if we don’t do some of that 
in the next 25 years, we could take a big hit.

HENRy: You say civilization. Even if we lose 90 or 95 
percent of the human population, the species will still 
survive. But do we want to have to do that to wake up? 
It seems to me that the only way we can build in the 
excess capacity is it has to be pretty much global, so 
that we have some sort of reserves that can be brought 
to bear wherever the catastrophe first emerges. I 
would like to see that happen.

We have to take care of this planet 
… even if that means subordinating 
certain of our economic objectives.

SALMoNy: I think of the President of the United States 
in many ways as the leader of the world, and I pay 
greatest respect to the Office of the Presidency when 
I say that. But there needs to come a point in the next 
25 years when the President of the United States says 
to people, here and abroad, “We have to take care 
of this planet. It is very, very important, even if that 
means subordinating certain of our economic objec-
tives.” I hope it comes in my lifetime. It seems to me 
that it needs to come in the next 25 years.

CALVIN: Could I have some quick readings about what 
other topics you would like to pursue in the next half 
hour or so? Do you want to take some of the indexi-
cal issues?

KIRK CITRoN: I’m confused by the index question. I 
was hoping you could help.

CALVIN: I can only read back to you the notes that I 
took and John Delaney took when Sesh was saying 
this. These are the things where you can establish 
trends, basically, where you have data from the past 
and you can see where you are and where things are 
heading. There are a lot of issues about self-aware-
ness, for example, that we also have to deal with, but 
we were asked in particular to discuss the trends and 
their implications.

But what are the things that are 
getting to the point of irreversibility 

that need to be addressed in 
the next 25 years?

KIRK CITRoN: That’s actually a good question, and 
maybe we’ve started to answer it. But what are the 
things that are getting to the point of irreversibility 
that need to be addressed in the next 25 years? Maybe 
that’s a way of looking at the question.

CALVIN: Certainly in some areas there are irreversible 
trends in terms of wild populations of some species. 
You could still maintain a zoo population of chim-
panzees, gorillas, and bonobos, but there’s a good 
chance that one of those, at least, will go extinct in the 
wild in that time. Bonobos are confined to just a cen-
tral Congo area of rainforest. They’re not spread all 
over; they don’t have the territory of the chimpanzees. 
There are examples like that of major species that we 
want to know a lot more about behaviorally, and we 
just can’t get it from genes or skeletons alone.

There are issues having to do with salting up soils 
that a lot of people would see as irreversible. Oth-
ers say, “Well, when the Central Valley of California 
finally salts up from all the irrigation water, we will 
have invented salt-resistant species.” It’s hard saying 
that these are really irreversible issues, but you really 
ought to know what you’re doing in these cases. It’s 
very clear that if you bring in a lot of water that’s been 
passed through the soil already a few times upstream 
in irrigation, then going back into the river, and you 
spread this over an area that’s a big evaporative basin, 
you are going to have ponds that are getting rather 
metallic. The ducks that live there show all sorts of 
mutations. People have been talking about this for 20 
years and no one has done anything about it.
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SALMoNy: I would like to introduce the topic of non-
biodegradable solid waste. I do not know much about 
this issue, but I am deeply concerned from what I 
read in the newspaper that there could be irreversible 
damage occurring from the prodigious amounts of 
solid waste that we are building up in our culture. I’m 
also not going to say anything about nuclear waste, 
which is a problem all its own and deeply disturbing 
to me. 

We have to find ways to live on this Earth where 
we renew the planet, live within limits, and are self-
sustaining in our production processes – and we’re a 
long way from that now. We can’t afford all the waste 
that is generated from the production processes in 
this country. The Earth works by being self-sustain-
ing and is sustainable, and I think we’re going to have 
to learn some lessons in order to be so, also.

HENRy: When Mickey was talking this morning about 
creeping environmental problems that are so slow 
that it’s the accumulation that matters and we don’t 
address them until there’s a disaster, it seems that with 
many of the things we’re talking about, we’re figuring 
out ways to put it off longer, so when the inevitable 
disaster happens, it’s even much worse. It seems to 
me that that’s a fundamental thing we need to change. 
How do we start to have a little more future-oriented 
perspective?

When you see the political fallout that occurs 
when we talk about tiny, minor changes – we’re going 
to raise this tax two percent – millions of letters come 
in. When we are talking about fundamental shifts that 
are huge, how can we do that? Is this a 25-year or a 
250-year issue? Well, it’s probably both. But it seems to 
me that with a number of things we’re talking about, 
just to get the will to do anything is going to require 
a number of people waking up to a different reality, 
rather than an incremental shift in their perspective.

It’s not a matter that people aren’t 
aware that there are problems, but 
there has been no organized way 
to express it through government 

regulation and planning.

CALVIN: Let’s take the history of that in a couple of 
areas. There was a lot of awareness about automobile 
safety and automobile fuel consumption 35 years ago. 

With the advent of the Reagan Administration we had 
a considerable drawback on the energy consumption 
issues and so we got this SUV boom of guzzlers and 
particularly large, boxy vehicles, and a whole batch of 
things that any advanced consideration would have 
said, “Boy, if these go beyond ten percent of the popu-
lation of vehicles, you’re going to start making major 
changes.”

Other countries have had better ways of dealing 
with this. We, in this country, are on an almost 25-
year trend of reversing progress in this area. It’s not 
a matter that people aren’t aware that there are prob-
lems, but there has been no organized way to express 
it through government regulation and planning.

The safety issue has actually gotten better in that 
same frame, in certain areas. We now have, thanks to 
the technology, side-impact airbags that prevent head 
injuries at a rate that has cut the fatalities in half and 
even more. If you’re hit by something your own size, 
the reduction in fatalities is three-quarters, thanks to 
those things. These are major improvements.

But at the same time, the safety issues not addressed 
by that, such as getting hit in the side by a big, boxy, 
heavy vehicle with a bumper height at your eye level, 
have gotten much worse. It’s not a general consider-
ation of safety; it is that some areas that are, in effect, 
left unregulated have a way of booming with what 
advertising can drive.

SALMoNy: I would like to pick up Kirk’s question about 
how we might begin to make changes in the way we 
organize our economy so that we might make some 
politically feasible progress toward redistributing 
wealth, empowering women, and educating our chil-
dren to the new reality that we are beginning to notice 
and hope to be able to share with other people.

It doesn’t appear to me that the problems we see 
on our horizon are going to affect us here at this table 
at all. I have lived a wonderful life and expect to com-
plete that in just this manner. But I do worry about 
my children and my grandchildren, and about how 
we’ve got to start making some changes in what we’re 
doing economically that recklessly degrades the natu-
ral world, so that they have a chance at a good life for 
themselves.

HENRy: Duane Elgin in his book Promise Ahead [sub-
title: A Vision of Hope and Action for Humanity’s 
Future, William Morrow, 2000] talks about oppor-
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tunities and threats. I was doing a presentation in a 
community college class and asked the students to list 
the opportunities and threats that are in front of us. It 
was pretty interesting. Somebody said technology and 
put it into the opportunity column, and then someone 
else said, “No. That one also goes in the threat col-
umn.” That wasn’t too much of a surprise, but then a 
little later someone said, “Education – put that in the 
opportunity column and put that in the threat column 
as well,” recognizing that a lot of what our education 
shows as the pinnacle is to be able to afford three 
SUVs and your 4,000- or 5,000-square-foot house.

What I am most interested in is: What can we 
begin to do? What’s a transformative question that 
can slap people up the side of the head a little bit and 
open their eyes so that they begin to explore? As we 
were talking about this morning, most folks are very 
happy to be consumed by their daily life and leave 
the big questions to others. It seems to me that what’s 
really going to be required is to create a system where 
everybody is paying at least some attention to the big 
questions.

CALVIN: I just observed from the schedule that I am 
supposed to make a presentation about this. I’m 
rather conflicted here because I’ll wind up talking 
about all my own material if I’m not careful. What 
would you like for me to make as quick points for the 
rest of it? If Sesh really wants the indexical issues, I 
can reel off quite a number of them, but whether I 
will sufficiently weave in all these other concerns, I’m 
a little worried about, so I am hoping you will provide 
me with them.

HENRy: It seems to me that the index is a means to an 
end, to be able to do something about it. So, I would 
like you to mention something about this resiliency 
that you’ve been talking about. How can we create the 
capacity? How can we create systems that can respond 
appropriately to these inevitable shocks?

CALVIN: There are real issues there that have to do with, 
for example, whether you have a bulletproof economy 
or not. When you get hit by something, do people 
know in advance that there is a well-tested economic 
system that will kick in, put brakes on in all sorts of 
ways, redistribute things, and that it has been tested 
before? It will prevent a lot of panic if you have that. 
It’s not merely the act of creating it, the consciousness 

it takes to support the programs – not only create sys-
tems, but test them.

HENRy: It is kind of an anti-doomsday machine. The 
fact that it exists is almost as important as that it 
works.

CALVIN: Right. That’s a good way of putting it.

KIRK CITRoN: Another thing I think is worth talk-
ing about is that we spent a lot of time talking about 
shocks. The idea of a blackout going on for weeks 
– what happens in a case like that? Or a disease like 
SARS spreading wider and causing more damage. 
Those kinds of shocks are foreseeable, seem very 
plausible and likely, and seem like they’re going to 
happen in the next 25 years. Maybe they won’t take 
out the whole species, but they’re of concern.

SALMoNy: I’m going to return to terrorism. It’s a prob-
lem at our front door. There are billions of people on 
this planet who are in distress: They’re in poverty; they 
don’t have enough to eat; they’re without hope. I think 
the seeds for the terrorism that we are seeing now are 
sown in that kind of a deprived environment.

A lot of discussion and a lot of effort should be 
made to be proactive and to determine what we 
are going to do to get to the root causes of terror-
ism. We’ve mentioned some of them here. We need 
to redistribute resources in a more equitable way. 
Women need to be empowered. There needs to be a 
birth-control capability for everybody on the planet. 
There needs to be health education, especially with 
regard to reproduction. There is a great deal that we 
can do to help the less fortunate among us that will 
make the world better for all of us. I hope we can talk 
about some of that.

KIRK CITRoN: Another area that we spent some time 
talking about is the idea of these creeping environmen-
tal problems tipping over into irreversible damage. 
The bonobos were an example; salting the soils was 
another good example. These things are creeping 
along, and we’re going to get to a point where they’re 
going to go over the edge and be unfixable.
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We haven’t invented any good public 
health measures since the quarantine, 
and we certainly don’t have adequate 

monitoring of what gets brought 
into the country …

CALVIN: Each of you should feel that you can chime in 
to this discussion. It’s a 45-minute time slot, and each 
of you will have a chance to make some points.

Let me bounce off you a bit of what I would do for 
the indexical part. The drought information, which 
came up a little bit this morning, is not widely known. 
Farmers think of the Dust Bowl, but that’s really a 
pretty minor drought on the scale of the ones that 
have been discovered now. The climate flips are an 
issue I could talk about for a long time, but I prob-
ably won’t. The trends in CO2 and such, I think, are 
sufficiently well known. The television production 
community knows about it as well as we do, so I don’t 
think we need to talk about it, even though it’s an 
important issue.

I think it’s worthwhile mentioning, particularly for 
the producers thinking about the 25-year time frame, 
that we discussed terrorism and other big shocks to 
urban populations like the next influenza pandemic – 
things that have happened before on almost a regular 
timescale and for which we are overdue. We haven’t 
invented any good public health measures since the 
quarantine, and we certainly don’t have adequate 
monitoring of what gets brought into the country that 
could spread. In many respects we don’t have any way 
of testing for it.

I think I should present at least some of that, and 
I think I will do it in the context that there are three 
or four big ways that we can get pushed into a famine 
cycle that then becomes something of a death spiral 
in some cases.

What else? I wish I could talk about big brains in 
human evolution. I would feel much more comfort-
able.

HENRy: Wouldn’t it be wonderful if we used the capac-
ity of our big brains, which have been both a blessing 
and curse? How can we use that to get where we need 
to be?

CALVIN: Planning ahead is a mixed blessing, in human 
evolution, at any rate. Planning ahead is one of these 

things that allow you to trade over wide areas that 
require a substantial journey; you have to know the 
markets there and that you will have something to 
bring back. Those things didn’t develop until 50,000 
to 100,000 years ago.

One of the consequences of planning ahead is that 
now, instead of merely raiding your neighbors in the 
middle of the night, you can practice maneuvers, 
stockpile supplies, and advance to real warfare. Coop-
eration is wonderful, and it is one of the things that 
you need to make an army work. One of the things 
that I think we would say now is that having the genes 
for cooperation is a good thing.

Part of how you evolve cooperation, as it is cur-
rently understood, is about how you detect cheaters 
in your midst and manage to basically ostracize them. 
There’s a real tendency in modern populations to pay 
back someone who is perceived as a violator of some 
sort, even at cost to yourself. You get revenge killings 
and other things that you see in the world, and they 
are part of the side effect of evolving cooperation. 
These are very nonspecific urges.

KIRK CITRoN: So, Bin Laden is really trying to cooper-
ate with us? Is that what you’re saying?

CALVIN: What I’m saying is that part of the setup 
for cooperation is holding substantial grudges. You 
wouldn’t have thought so, when we first started think-
ing about cooperation.

HENRy: Perhaps this is naïve, but one thing that would 
help is if we simply expand our notion of tribe to 
include all beings on the planet. If we can make that 
fundamental shift, then maybe we can capitalize on 
our cooperative capabilities.

SALMoNy: Yes, I agree with you completely. Somehow 
we’ve got to understand that we are one species. Not 
only that we’re creatures of this planet and members of 
the biological community and mostly like other crea-
tures, but we are also altogether like one another. If 
we can’t get clear on that, I’m afraid a lot of the things 
we’ve been talking about for the last hour are going to 
be a lot more difficult to accomplish than they could 
ever be otherwise.
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These transitions are going to be 
very painful.

KIRK CITRoN: I think they are going to be very difficult. 
These transitions are going to be very painful.

CALVIN: And there are a lot of reverse aspects to them. 
For example, when we went from having two super 
powers at loggerheads, a strong ruler in Yugoslavia 
that sat on all the factions, and a strong government 
in the Soviet Union that sat on all the conflicting 
republics, then had a breakdown of this, we got into a 
lot of major problems.

When we have only one superpower in the world, 
that one power is viewed very differently than it was 
before. Whenever you get a top leader, you wind up 
with a lot of people trying to undermine the power 

of the leader, trying to keep it in balance – and that 
works in all sorts of small societies. Once you’ve risen 
to the top, there are all sorts of people trying to attach 
strings to you to keep you from going very far. The 
United States is suffering from this in the world today. 
There are all sorts of people who see us, particularly 
after the last three or four years, as being potentially 
out of control. Even if they’re friendly to us in all 
other ways, they still would want to constrain us. The 
same principles are going to apply if you try to get the 
world governance.

This is not an easy path. The things that create 
advantages to it also can set into play a number of 
other things that may be very undesirable, like the 
genocidal episodes that you have seen in Yugoslavia, 
Rwanda, and so forth. The case in Rwanda burst out 
in a matter of weeks. This was like a fairly rapid event; 
of course it built on old tribal differences, but the 
rapidity of the spread was very surprising.

Well, our time is up. Let’s stop there.
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John Delaney (Lead)

Michael Glantz

Phillip Longman

Jon Palfreman

Four participants considered issues of Planet Earth in 
the next 250 years.

dELANEy (LEAd): Michael, would you give us a couple 
of minutes on regionalization and why it’s important 
to you? 

… regionalization is a stepping stone 
to a planetary system …

GLANTz: Well, we go from the nation-state to plan-
etary governance, and my feeling is that that’s not 
going to happen. We have a semblance of the plan-
etary level, the UN, but it’s not functioning so great 
at the nation-state level. What I was thinking was 
that regionalization is a stepping stone to a planetary 
system, and we don’t have that. We have all kinds of 
regional organizations – military, whatever – but can 
we have a sustainable future of some sort where you 
clean up the environment, you educate the future, and 
you focus on a region and the region is a geographic 
one? I just happened to say, “What if we did North 
America: Canadians, Americans, Mexicans?” – that’s 
the experiment – and Central Americans if you want, 
or Latin America, or Africa, which is really most dif-
ficult. But if we can’t do it, then maybe others can’t do 
it. Or take Europe.

dELANEy: European Union?

GLANTz: European Union-type things, yes. It was just 
an idea to say, “Let’s see if we can do something on a 
regional scale.” We have these wars on poverty, war on 

crime, and they all fail. And yes, the next decade is the 
Education Decade for the UN, but how have its other 
decades done? They’ve done poorly. You make some 
successes and a lot of people put up nice posters, and 
a lot of it is failure. But I am saying to make a real 
effort at trying to integrate, trying to go through this 
transparency thing we talked about, trying to educate 
the next generation …

dELANEy: What does transparency mean?

GLANTz: Transparency means open decision processes 
so that you can’t hide behind corruption.

PALFREMAN: And also the visibility of data – that’s 
the way I was using it – the idea that with a video 
monitoring system, you become more aware of what’s 
happening.

GLANTz: Yes, and you share it.

Isn’t transparency antithetical to 
the political process, as we now 

experience it?

dELANEy: Isn’t transparency antithetical to the politi-
cal process, as we now experience it?

GLANTz: In a way, yes.

dELANEy: And you’re suggesting that that will invert 
and it will be viewed as a virtue on the part of a politi-
cian if they’re completely open?

PALFREMAN: Here’s an example of transparency, as I 
look at it. One of the great things about the Internet is 
that many government agencies use it as an archiving 
basis for their data. In the past, journalists, if they were 
trying to investigate something, had to get paper cop-
ies and go through it by hand. Now, the fact that it’s 
out there, because it was convenient for those agen-
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cies as a way of sharing the information internally, it 
becomes available to everybody. Not everyone’s going 
to look at it, but it’s there.

You could imagine that there will be more of that 
– it’s going to happen – because what is really cheap is 
all this information technology. What doesn’t change 
is that people have to move around and eat, and so on. 
I don’t see how Moore’s Law applies to food and mov-
ing around in your car. That’s always much slower.

dELANEy: That might be subject to how the genomics 
revolution is going to play out.

PALFREMAN: Adding to the cost of health?

dELANEy: Well, only in the beginning. A hundred 
years from now we’re going to be cyborgs.

PALFREMAN: Are we talking the 100-year future here?

dELANEy: A hundred to 250 years. I think what we’re 
supposed to do is presume that we have a good feel 
for what’s going on in the 25-year future. Sesh sum-
marized that as mining history for its messages, the 
monitoring that Jon suggested.

… this switch from regional to global 
seems to be really difficult because 

you have to include everybody. 

PALFREMAN: Let’s say that a few regions have pulled it 
off in 25 years and we’re looking at what’s next. I just 
offer this: One of the things about regions is that you 
feel pretty good about the region, but you keep other 
people out. In the European Union, Turkey wants 
to get in. How big can a region get before it starts to 
lose its standards? Also, this switch from regional to 
global seems to be really difficult because you have to 
include everybody. This is where you hit your terror-
ism point.

VELAMooR: I disagree somewhat in that even as the 
European Union is probably more advanced in its 
aggregation of nation-states on the European conti-
nent, the same thing is happening almost everywhere 
else on the planet at different levels. For instance, 
ASEAN [Association of Southeast Asian Nations] is 
a conglomeration of Southeast Asian nations that are 
beginning to cooperate on economic and trade and 

other issues – even the environment, for that matter. 
NAFTA [North American Free Trade Agreement] is 
North America and South America, and MERCO-
SUR [Mercado Común del Sur] is Latin American 
countries. So, insofar as regional aggregations, the 
European Union is not an exception, but probably 
only the most advanced.

PALFREMAN: Right.

VELAMooR: People are getting included at the regional 
level as we speak. Perhaps one way to look at this 
is that the notion of the United Nations is “the cart 
before the horse.”

dELANEy: Is it a cultural/regional merging or is it a 
governmental leadership/regional merging?

VELAMooR: I think it is both. For instance, if you go to 
the Southeast Asian countries, the Chinese are every-
where. In fact, they dominate. If you go to almost 
the same Southeast Asian countries, Indians are now 
everywhere. Now it’s happening that Japanese com-
panies are very, very visible in India; so are South 
Korean companies. In terms of military or security or 
dealing with global/regional issues, they are coming 
together more and more.

GLANTz: But there are two kinds of regions now we’re 
talking about. One is the geographically based regions; 
the other is the functionally based. The functionally 
based may be military, so now you have NATO [North 
Atlantic Treaty Organisation], which is basically an 
Atlantic organization operating in Central Asia. You 
have China, which has always been isolated, now try-
ing to counter NATO influence in Central Asia. There 
has been created something called ECO [Economic 
Cooperation Organization]. Even with the animosity 
around the Caspian Basin, they’re clustering.

VELAMooR: There is still some talk between the Rus-
sians, the Chinese, and the Indians to make it a 
multiple effort.

GLANTz: I always felt that regional organizations were 
overlooked in the 1970s and ’80s. They went from the 
nation-state and the UN – we were going to do all 
kinds of things there, and we vied for votes in the UN 
– but I think it’s the regional organizations that need 
to be fostered. And they’re happening; they cluster 
regionally. There was Hurricane Mitch that destroyed 
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Honduras, and everyone paid lip service: They were 
going to build it back to what it was before, which 
was the fourth poorest country in Latin America. 
They were going to give it $5 billion, 80 percent of 
which goes back to the countries that give it. They 
really aren’t doing it. That’s all, to me, below the radar 
screen. That’s the lack of transparency, a lot of lip ser-
vice.

dELANEy: In the First World War, we were largely 
in a colonial world, very different from what you’re 
describing. And a hundred years later, we are cer-
tainly in the incipient stages of this regionalization. 
Why are we waiting a thousand years to go to global 
relations?

PALFREMAN: No, one hundred years to global and a 
thousand is solar system. But we don’t have to worry 
about the thousand years.

… look out 100 or 250 years, you might 
very well be in a colonial era again. 

There’s a reason why empires exist. It’s 
to solve interregional problems.

LoNGMAN: I would suggest if you want to look out 
100 or 250 years, you might very well be in a colonial 
era again. There’s a reason why empires exist. It’s to 
solve interregional problems. You can’t have force of 
law without monopoly of power, at the end of the day. 
The European Union – we’ll see what happens the 
first time one part of it is against another.

The United States is in a regional organization. 
We expanded; we took a continent; we had a civil 
war when we got crosswise about certain issues. The 
real issue here is monopoly of power. When you are 
talking about one-world government, you’re talking 
about monopoly of power. Does it exist or doesn’t it 
exist, and what are the rules?

PALFREMAN: But if by a hundred years you had five big 
regional blocks … the great thing about a regional 
block is you get conformity within countries. So, 
within Europe, they can be different, they can eat dif-
ferent food, or whatever, but they’re trading blocks. 
There is free movement of labor. With all the prob-
lems, they’re so unlikely to go to war with each other. 
The only issue is whom do you let in, right? They’re 

letting in Poland and Greece and all these countries. 
The question is: Can they go further? Is Turkey the 
end of that line where they have to start another 
region because culturally they’re too different? All the 
states in Europe are basically secular states. Turkey 
could wobble one way or another. 

On the other hand, there could be an Islamic 
region, which is different culturally but still believes 
in trading with other blocks.

GLANTz: Of which Turkey is still a part. It doesn’t mean 
you have to be in one or another; you can be in two.

PALFREMAN: Yes. And then a world would emerge from 
the negotiation of these five blocks, which would be 
much easier, with certain agreements.

dELANEy: And what roles do you see the currently 
powerful international corporations playing in this 
ball game?

PALFREMAN: They’re weaker. Microsoft may win in the 
courts in America, but they won’t necessarily win in 
Europe. It seems to me it’s harder for them to domi-
nate five regional groups than just the United States.

dELANEy: Microsoft is maybe not the best example.

PALFREMAN: A pharmaceutical company?

dELANEy: Well, that or a group that controls energy 
– those are the ones I mean. The energy industry is a 
$300 billion industry.

LoNGMAN: But, again, they don’t have any real power 
without an army. They might be at a point where 
they can get some nation-state’s army, but, in terms 
of political governance, at the end of the day you’re 
talking about real military power and who controls 
it. I would suggest that the empire is not an obsolete 
function at all anymore. It may not be an American 
empire.

GLANTz: It might not be called an empire.

LoNGMAN: No, we call it a commonwealth or some-
thing very nice, but at the end of the day that’s what’s 
really going to happen, and that’s how we’ll deal with 
terrorism.

dELANEy: Your underlying assumption is that only 
power matters, and that means military power.

LoNGMAN: It’s necessary but not sufficient.
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dELANEy: The underlying premise behind every-
thing you have said is that power, the ability to beat 
somebody until they give in, is really the essence for 
organizing society.

LoNGMAN: It’s the essence for law. There cannot be a 
society without the ability to enforce power on mis-
creants.

PALFREMAN: Right.

dELANEy: That’s different. That’s justice.

VELAMooR: Let me argue the opposite for a second. 
Think of the United States as the preeminent power 
on the planet. Two years ago we invaded Afghanistan 
and about a year and a half ago we invaded Iraq. I 
think there are two or three other countries that we 
might be in a position to militarily overrun. Can you 
name any of the bigger ones that we could even begin 
to approach? It’s not in the cards.

LoNGMAN: My point is: The reason the United States 
works is that the federal government has military 
power over, for example, New Mexico – right?

VELAMooR: Yes.

LoNGMAN: And the reason the Supreme Court has 
legitimacy and effectiveness is that there is a central 
power that can enforce its dictates. Now, the United 
States wasn’t always what it is today geographically. 
It has changed; it’s expanded. It may contract in the 
future, but my point is: The ultimate question of world 
governance isn’t polite discussion groups like the 
European Union. It’s going to ultimately be a ques-
tion of how monopoly of power is organized along 
regional bases.

The United States may feel that it has to push way 
out beyond its borders to Afghanistan and beyond to 
cope with weapons of mass destruction. That may or 
may not be the appropriate solution to that challenge. 
But precisely to the extent that individuals in the 
future are themselves going to have more and more 
access to disruptive technologies, of whatever kind, 
it’s going to require a powerful response from some 
collective group.

You cannot stamp out terrorism by 
beating it on the head … a pervasive 

form of global justice is one of the best 
ways of fighting terrorism …

dELANEy: Philip, forgive me, but I think you’re com-
pletely wrong. And the reason that I think you’re 
wrong is because of what you just said. You cited 
individuals or small groups who may disagree for one 
reason or another and will have access to very, very 
powerful reprisal capability. Therefore, it may very 
well be that we’re verging on a point where might 
doesn’t make right. In fact, it may be that we have to 
forego might in order to have some sort of peace. I’m 
not saying that I’m right; I’m saying please consider 
an alternative.

You cannot stamp out terrorism by beating it on 
the head. You can stamp out terrorism by trying to 
deal with the issues. That is, a pervasive form of global 
justice is one of the best ways of fighting terrorism, 
or regional rebellion, or whatever, rather than con-
tinuing to hit on the head whoever disagrees with the 
power in place. That has been the blueprint for war 
and, admittedly, that’s a Malthusian control of popu-
lation.

I don’t disagree that the point you’re making is the 
way it has worked, and it’s the way it’s working now. 
I’m asking the question of you: Could it be that there 
is another vision of how we could come to closure on 
a form of global governance?

LoNGMAN: I don’t mean to conflate terrorism with 
particular Islamic actors in the Middle East. Think of 
ELF, these guys in the woods who come down and 
blow up housing developments or burn them down.

PALFREMAN: The Earth Liberation Front.

LoNGMAN: Right.

dELANEy: You can’t stop them.

LoNGMAN: Well, do you appease them? The Uni-
bomber is another example. Ten percent of society 
can become a Unibomber by surfing the Internet for 
a few minutes and figuring out how to build weapons 
of mass destruction. You’re going to have a state that’s 
going to put a lot more surveillance on individuals, at 
the very least. And there’s no appeasement, because 
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there’s no fundamental injustice to begin with. They 
might be raised wrong.

PALFREMAN: So, the argument is that you undermine 
this process through fear, which is what we’ve seen in 
this country. Like ELF – the question is: How serious 
is this? They destroy somebody’s genetically modi-
fied food. It’s not the end of the world. Traditionally 
the view with nuclear weapons has been that it’s been 
something a rogue state could get, but not really.

dELANEy: Rogue people.

PALFREMAN: Not really rogue people. One interesting 
argument is that this effort to control nuclear prolifer-
ation with a nonproliferation treaty has been not that 
successful. The question is: Is that a bad thing? Once 
these countries have it, you’re less likely to invade 
them. So, any country that’s got it is not likely to be 
invaded, right? It’s the ultimate defensive weapon. 
And India and Pakistan have got it, and probably 
because of that….

VELAMooR: … there’s no chance of war.

PALFREMAN: Yes, there’s no chance of war. That’s the 
balance argument.

VELAMooR: It’s the balance argument but it’s a twisted 
balance argument in this sense: Take, for instance, 
Pakistan or India or Libya or Saudi Arabia. Those are 
countries that should not have nuclear weapons – on 
what grounds? Some countries say: “I am responsible 
so I can have everything I want, but you are all rogue 
governments; you cannot have any.” And the response 
is, “Who are you to tell us that? We’ll get them when 
we want them, and in order to stop you from attack-
ing us, we have to get them.”

LoNGMAN: And so long as Libya is a coherent state 
and rational, then you can have a balance of terror –  
nuclear peace, if you will. But what I’m talking about 
are single actors, substate actors, individuals, terror-
ist groups that Khadafi doesn’t control or the Saudis 
don’t control.

… terrorists don’t just simply on a 
whim become terrorists … nobody is 

listening to what they are saying.

VELAMooR: And those are serious issues. But I would 
have to go back to what John was saying earlier, that 
terrorists don’t just simply on a whim become terror-
ists. There are grievances. For instance, these terrorists 
who are now holding a sword over everybody’s head 
– nobody listens to what they are saying. We just 
interpret what they are saying in perspectives that we 
choose to interpret them in, to cast them as evil. But 
nobody is listening to what they are saying.

dELANEy: That’s right. They are labeled evil and there-
fore anything goes. We can torture them; we can do 
anything we want because they’re evil. Now that is a 
blueprint for perpetual conflict.

LoNGMAN: Do you believe in gun control? That’s the 
real analogy that I’m talking about. We live in a soci-
ety in which we know that individuals are capable of 
evil, without them being the victim of any kind of 
injustice. And for that reason we deny them certain 
weapons.

dELANEy: Phillip, it’s not black or white.

LoNGMAN: I’m not saying that it is.

dELANEy: I think there’s a spectrum of behavior, some 
of which is at the evil end or at least at the miscreant 
level.

PALFREMAN: But the whacko end….

LoNGMAN: The Unibomber factor….

dELANEy: Should we organize our entire society 
around the whacko?

PALFREMAN: No, no. We could probably tolerate a few 
whackos – right?

VELAMooR: Take Phillip’s example of gun control. If 
there were some measure of what those ratios are: 
people who have no restrictions against owning guns 
in this country vis-à-vis murders and crime com-
mitted as a result of free access to guns. What would 
that ratio be as a proportion of the population of the 
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United States and, similarly, terrorists who have access 
to those kinds of things relative to the population of 
the planet? I would think they’re not very different, 
not higher or lower in either case.

LoNGMAN: My point only is that in the future we have 
to look at the guns becoming ever more powerful. So 
that instead of being able to walk into a McDonald’s 
and shoot 30 or 40 people at a time and make your 
statement that way, you unleash anthrax attacks in 
which millions are killed.

VELAMooR: I don’t disagree with you but it’s a question 
of magnitude. Can we agree on the fact that conflict of 
the types and scales that used to exist between nation-
states is no longer in the cards?

As a European, I think the obsession 
with terrorism over here since 9/11 is 

just totally hysterical.

PALFREMAN: As a European, I think the obsession with 
terrorism over here since 9/11 is just totally hysteri-
cal.

VELAMooR: I think so too.

PALFREMAN: Absolutely hysterical. This country has no 
experience of dealing with anything like this. If you’ve 
lived anywhere in Europe with the IRA or Spain with 
ETA, you are used to this stuff happening. It goes on 
for a bit and then it stops, but it isn’t an excuse to take 
away all your civil rights and lock people up for years. 
If you go there, it’s just over the top. Now people are 
seeking grants based on terrorism; it’s fed a whole ter-
rorism industry. I wouldn’t want us to make that any 
worse.

GLANTz: But it’s a little different. I agree that maybe 
we’ve gone overboard – I know we have in terms of 
civil rights. But it was 3,000 people that died; it could 
have been 10,000 an hour later. So, it wasn’t quite the 
same as the IRA.

PALFREMAN: It was more concentrated, yes.

Right now maybe we’re looking at 
corporations as being dominant … 
They’re challenging the states but 

they’re not dominating them.

GLANTz: And we are seen as the enemy. They’re not 
saying that the European Union is the enemy – okay, 
Britain’s an enemy because it’s supporting the United 
States.

I don’t know where this conversation is going but 
I wanted to come back. Before it all unfolded, John 
mentioned something about the transnationals. There 
have been books on the transnational corporations, 
books like Sovereignty at Bay [by Raymond Vernon, 
Basic Books, 1961; subtitle: Multinational Spread of 
US Enterprises, Vol. 8, Taylor & Francis, 2001], how 
they’re going to take over. They come and go. Their 
strengths come and go. They’re like mercury; they 
look for niches to beat the system, and when they can 
control and dominate a country, they will – or a sys-
tem, or a product, or whatever. But they seem to come 
in and out of phase.

Right now maybe we’re looking at corporations as 
being dominant. But I don’t see the corporations as 
being … they’re there and they’re like terrorists, in 
a way, economic terrorists. They’re challenging the 
states but they’re not dominating them.

… corporations, if they have the 
right encouragement, could actually 

become very strong advocates 
and instruments for a 
peaceful exchange …

dELANEy: Think about what used to be called Brit-
ish Petroleum. Now it calls itself Beyond Petroleum. 
It’s conceivable that a number of these corporations, 
if they have the right encouragement, could actually 
become very strong advocates and instruments for a 
peaceful exchange, because many of them don’t ben-
efit from conflict, especially when their executives are 
murdered.

Part of what I’m looking for is solutions. The thing 
that Phillip was talking about is apocryphal and it 
scares me. What I hear you saying is that there really 
isn’t much hope – we’re going to lose an awful lot of 
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our civil and personal and maybe even ultimately 
spiritual rights in the panic that is seizing our coun-
try and probably will begin seizing others. What I see 
happening is that groups are beginning to realize how 
much power there is in very, very clever terrorism. I 
think there’s huge power for those people. How long 
it will last, I don’t know.

You can’t deny that every generation 
that goes by empowers the individual 

nihilist to do ever more damage to 
the commonweal.

LoNGMAN: I’m talking 250 years out, at which time 
people won’t even remember the World Trade Cen-
ter very much. What they will know, if other current 
trends continue, is that individuals will be just incred-
ibly dangerous to society, that we will not be able to 
trust individuals to act responsibly, unless we find a 
way to control the technology or their access to tech-
nology, or their access to the knowledge. You can’t 
deny that every generation that goes by empowers 
the individual nihilist to do ever more damage to the 
commonweal.

dELANEy: Everybody remembers the destruction of 
the Temple in Jerusalem. Everybody remembers the 
sack of Rome. There are major events that actually are 
etched, at least in Western books. I have a feeling that, 
depending on what becomes of terrorism, that might 
have been the break point. Maybe I’m wrong. I am, 
unfortunately, just an American. I don’t have so much 
history with terrorism.

VELAMooR: I think it’s a scenario to consider, but 
assigning probabilities to it … in my mind looking 
at the long-term past and the long-term future, this 
is the beginning of the reformation within that part 
of the world at the heart of the problems. I think the 
moderates in Islam are beginning to speak out. As it 
relates to terrorism today, the Unibomber may be an 
example, but he doesn’t fit any descriptive category 
other than a crazy individual with a grievance. But 
with the terrorism we are talking about, there has 
been a multiplier effect to it in that it all comes from 
the same neck of the woods, with the same motiva-
tions, and the same grievances.

But take, for instance, what happened just in the 
last six months in Pakistan and Saudi Arabia. Two 
countries – Pakistan, by far, the most responsible for 
being the nursery for terrorism. Look what’s hap-
pened: 180-degree turn. And I think it’s about to start 
in Saudi Arabia. If not, that ruling elite is going to dis-
appear. I think if the Saudis don’t react to what’s going 
on right now, they are dead in the water. There are 
moderating influences happening even as we speak 
with regard to at least this body of terrorism. But I 
don’t know if we’ll ever control people like the man 
who went up the tower in Austin and shot 13 people, 
if that is what you’re talking about.

LoNGMAN: Well, here’s the difference. Today the Aus-
tin sniper has a website and a blog group. So, whatever 
crazy thing he’s got in his head, he’s able to infect other 
people’s minds to a degree that he never could before. 
The Unibomber – look what he had to do to get his 
piece in The New York Times. So, you have the pos-
sibility to infect minds as never before. And then the 
weapon that he’s shooting from the tower is …

VELAMooR: … is no longer a gun.

LoNGMAN: Right. It’s some kind of ray gun that takes 
out half of Texas.

VELAMooR: By the same token, there are avenues for 
people who are opposed to him. There are mecha-
nisms and processes by which that website can be 
monitored, which is how law enforcement is now get-
ting to the root of a lot of these terrorists.

PALFREMAN: Sesh, could we move the conversation to 
bring in population or other issues?

VELAMooR: What I would suggest is: Instead of attack-
ing big issues on the regional sense, such as security 
or terrorism, would it not be a good first step if every-
body agrees, for example, that the environment is at 
risk?

GLANTz: Energy.

PALFREMAN: Population and energy, 250 years out.

VELAMooR: It’s the opportunity to start to learn to 
cooperate where there is really no contest about some 
of these issues.
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PALFREMAN: What would be the driver? Energy is a 
very clear-cut one.

GLANTz: Energy is a good one.

There are just masses of fossil fuel. 
If you include the clathrates, you can 

go out thousands of years …

PALFREMAN: There are just masses of fossil fuel. If you 
include the clathrates, you can go out thousands of 
years, if it’s cost effective. There’s lots of coal – like a 
thousand years of coal or so. Unless there’s a driver 
for switching to something else – that’s the Number 
1 problem. 

Secondly, there really isn’t anything else, unless 
it’s nuclear, unless you go to some sort of breeding 
option, which is immensely complicated because 
it can take decades to breed enough fuel to actually 
start using. You haven’t much more good-grade ura-
nium in the Earth than you do oil. I don’t even know 
what the new physics has as an alternative, except for 
the renewables, which are incredibly dilute sources of 
energy. If you do the back-of-the-envelope calcula-
tion, they don’t possibly produce enough energy to 
run cities and so forth.

dELANEy: Examine your assumptions, though. Let’s 
say you’re right. What’s the consequence for society?

PALFREMAN: Basically, unless there’s a driver for 
change from a fossil economy, it continues, because 
it’s very hard to beat the characteristics of fossil fuels. 
There’s really nothing like gasoline for driving a vehi-
cle around. It’s beautifully concentrated. You could 
maybe substitute natural gas for that or you could turn 
the natural gas into hydrogen, but hydrogen is not a 
primary fuel. It’s just like a battery, right? In 250 years, 
you would do something serious to the atmosphere. 
And that would be a creeping thing that Michael was 
talking about

dELANEy: Or we learn to live with less. Do you think 
that’s a possibility?

GLANTz: We have to learn to live without. On the one 
hand, you can live with less … my wife bought a Prius, 
but then three more people moved to Colorado and 

they’re not driving Priuses. It’s a population/resource 
issue. Population is still increasing. The use of auto-
mobiles in China is going way up.

dELANEy: Those are overwhelming debits.

GLANTz: Yes, but is there some way to do energy with-
out … all this teleconferencing and the Internet were 
going to save paper, energy, airline flights, and so on, 
and we’re using more paper than ever and we’re flying 
more places than ever.

LoNGMAN: Right. One thing that makes me optimis-
tic on the population front with energy – I looked up 
Japan the other day. It has ten times the population 
density of the United States and it has half the per cap-
ita energy consumption. Those facts aren’t unrelated. 
It’s precisely because the population is so dense that 
the energy used per person is so small. It means that 
bullet trains make sense; mass transit makes sense. If 
you want a fossil fuel world, you could argue that you 
should wish for more population growth.

England cut down all its trees by the 1600s, so it 
had to go to coal, which, compared to burning down 
trees, was good. And further population density puts 
pressure on these fossil fuels, raises their price till you 
get crazy new incentives for efficiency and techno-
logical leaps.

… energy efficiency could halve what you would need … 
but even if you halve what you require, what’s going to 

be needed still goes up, particularly in 250 years.

PALFREMAN: So, energy efficiency could halve what 
you would need – that would be my guess – but even if 
you halve what you require, what’s going to be needed 
still goes up, particularly in 250 years.

dELANEy: And you’re talking quality of life. Let me put 
it this way: when it’s standing-room only, that’s going 
to cut down the population.

LoNGMAN: As Michael was discussing these various 
ecological horrors around the world, I was thinking: 
What is the population density of the Amazon Forest 
as compared to the Netherlands, or to Lake Victoria?

GLANTz: It’s not just population. Population shouldn’t 
be used alone. It’s population and resources, popula-
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tion and something; it’s not just population. It’s like 
drought. Drought alone is not your problem. It’s 
drought plus too many people, not enough resources, 
bad soils…. It’s a drought-plus factor. Maybe it should 
be talked about as a population-plus factor.

dELANEy: It’s consumption per capita.

Is there a sustainable place? 
Is that back to autarky where you’re 

living on your own resources?

GLANTz: Yes – what they use and what they consume. 
We talk about sustainable development. Is Southern 
California sustainable? It’s living off the water from 
the Colorado River system. It got a good deal in the 
’20s because they happened to make an agreement 
following 20 wet years. If they made the agreement 
now, it couldn’t sustain itself the way it is. It’s living 
off of resources that it’s borrowing from everywhere 
else. And when they had their last drought in the 
early ’90s, late ’80s, they put together this $80 bil-
lion pipeline proposal to get into Alaska to take water 
from Alaska. The two governors got together and they 
wanted to do this $80 billion project, and they wanted 
the federal government to pay for it. That collapsed.

We keep trying to get at: What is a sustainable 
place? Is there a sustainable place? Is that back to 
autarky where you’re living on your own resources? 
You have to live within your budget. We’re borrowing 
from all kinds of places, all kinds of things.

LoNGMAN: Part of the problem is that Southern Cali-
fornia, like most everywhere else in the world, gives 
its water away for free. You just pay for the pump-
ing costs basically with your water bill. There’s no 
resource cost.

GLANTz: Most of it goes to agriculture anyway. But it’s 
an issue of population-plus. That’s what bothers me 
about saying that it’s population. It’s balanced with 
something.

PALFREMAN: In a hundred years, will water become 
your crisis? Talk about some of the things in popula-
tion-plus.

GLANTz: In some places right now water has been a 
crisis for 20 years; they are drinking irrigation ditch 
water. They’re swimming in it; they’re taking contam-
inated groundwater – all in Central Asia. The health 
statistics: in some places, 42 years is the life expec-
tancy, like around the Aral Sea. On Long Island, in 
Great Neck, my sister has to buy bottled water. They 
don’t drink it out of the tap because gasoline from gas 
stations has leaked into the underground.

VELAMooR: The extreme is in Chennai, India, for 
example, where individuals buy water by the tank 
that comes from wells outside the cities, and they are 
lowering the water tables in dramatic fashion. I’m not 
a geologist, but from what I understand, it’s creating 
all kinds of instability in the land conditions in those 
areas. There is no end in sight for that problem.

Urbanization can lead to energy efficiency – that’s the 
upside. But on the downside it has a water crisis.

GLANTz: There’s an example of a few of the things we 
are talking about. Urbanization can lead to energy 
efficiency – that’s the upside. But on the downside it 
has a water crisis.

LoNGMAN: There is also a huge disease factor.

GLANTz: So, some things are better; some are worse. 
Almost any future has something better/something 
worse.

PALFREMAN: So, this is predictable; this is foreseeable. 
You can actually say to a place like Las Vegas, “This 
is a foolish thing to do.” But that’s not likely to stop 
them.

GLANTz: But you can say, “After this point, someone 
doesn’t have responsibility to bail you out.” They do 
this in Colorado now. During wet periods they build 
new suburbs. They know it’s a dry area – it goes up 
and down, but it’s basically arid/semi-arid. But now 
the leases in these new communities read: “In case of 
water shortages, we don’t have a responsibility to give 
you water.”

PALFREMAN: Does it make a difference?
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GLANTz: Not to the developers.

PALFREMAN: To the people who are buying?

GLANTz: They think: Well, we’ve had our hundred-year 
flood, so I’m okay for the next hundred years. So, any of 
these scenarios have upsides and downsides.

dELANEy: Aren’t we taking as a given that the popula-
tion will have to continue to grow?

LoNGMAN: Short of pandemics.

dELANEy: Everything that I hear you saying, Phillip, is 
that the projections that go out 50 years aren’t valid. 
If you’ve got the empty cradle, then we’re soon to see 
a rollover.

LoNGMAN: Well, soon being 2080 on a global basis.

dELANEy: That’s not far.

LoNGMAN: And if you’re talking about Western 
Europe, soon being five years.

PALFREMAN: But you still have to feed nine billion by 
2100.

LoNGMAN: That’s the consensus number.

dELANEy: That’s going to create fundamental ineq-
uities on a global scale, which are going to result in 
some form of terrorism.

LoNGMAN: It will be interesting, because almost all 
those new people will be old people. Gray terrorists.

GLANTz: By then.

LoNGMAN: Yes, by then. The absolute number of chil-
dren in the world starts falling within ten years.

PALFREMAN: Most of the people living in the world at 
that time will be old because there will be a shift.

dELANEy: That part I got, but why did you say all the 
new people will be old people?

LoNGMAN: It’s both literally true and not literally true, 
but almost all of future growth of human population 
comes from the population over age 60.

dELANEy: Meaning not dying. The population is grow-
ing because people aren’t dying.

LoNGMAN: Yes. And another thing to think about is: 
How does that affect global mood? We’ve seen the 

transition in mood that’s happened in the United 
States with the Baby Boomers aging from youth into 
middle age and all the front-burner issues changed. 
You could easily see something like that happening in 
the Middle East in the next 20 years, and happening 
on a much faster scale demographically. It might be a 
very mellow world.

PALFREMAN: This is a very interesting sustainability 
issue – Japan would be a good example, because that’s 
hitting them very soon. In theory it’s not sustainable 
to fund a pension scheme with nobody working and 
paying lots of people who are old.

The ultimate unsustainability is 
a birthrate that is half what’s 

required to sustain the population.

LoNGMAN: The ultimate unsustainability is a birthrate 
that is half what’s required to sustain the population.

PALFREMAN: Yes. Where does that go? What happens 
to Japan? Do you basically stop paying the pensions? 
Do you fudge your way through? Do you increment 
your way out, or do you invent robots to do all the 
work – or let immigrants in, which is also an issue.

LoNGMAN: I don’t know. We’ve just never been here 
before. One short-term possibility is the Japanese 
government has already got such a debt load that you 
could see financial contagions coming out of a gov-
ernment default; same thing in Italy. You have already 
seen France and Germany missing their debt targets 
for the EU – delegitimizing the EU as a concept. And 
why are they missing those targets? It’s pensions and 
health care costs. So, in the short term there’s a chance 
for world financial contagion.

In the longer term, in the absence of very dramatic 
increases in productivity to offset the declining labor 
force, you’re looking at a world that’s much slower 
growing, that has much less social surplus to apply 
to things like environmental amelioration – or war-
making, for that matter. What children there are will 
be so precious that nobody’s going to want to send 
them off to war.
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What are the disadvantages of 
creating extranational identities?

VELAMooR: To get back to what we are trying to dis-
cuss here: related to sustainability issues, the need for 
enlarging the scope of my identity to an extranational 
level. What are the disadvantages of creating extrana-
tional identities? Regardless of the issues, can you see 
any downsides to doing that? We’ll go to the next step 
of regional awareness, regional cooperation, regional 
teamwork, and regional problem-solving. What are 
the downsides?

LoNGMAN: There’s a theory of ethnic strife that says 
it’s precisely at that moment that the ethnic group is 
being objectively eclipsed that you find the most radi-
cal assertions of ethnicity. For one thing, that is what 
we are in the midst of right now. We are all becoming 
global citizens, and yet that’s not enough to sustain 
identity, so we cling to the fact that our grandfather 
was born here or there, and exaggerate the difference 
between our grandfathers.

VELAMooR: Yes, exactly.

LoNGMAN: And thereby sort of overcome the blandness 
of this postmodern, global, human way of being.

VELAMooR: By regressing. There’s one thing, though, 
I have often speculated: What if you constructed an 
imaginary threat?

LoNGMAN: An asteroid.

VELAMooR: An asteroid, or, for that matter, hostile 
aliens in space. What are the probabilities that we 
would cooperate?

GLANTz: Some will; some won’t.

VELAMooR: I would put money on the fact that faced 
with that contingency, we would come together. 
Would we not? Maybe the solution is that these don’t 
have to be permanent aggregations but they are pro-
visional, contingent aggregations that come together 
to resolve issues and then disband. 

You’re absolutely right: I don’t know that I would 
be comfortable being a global citizen unless I have 

to be to resolve something and then I’m allowed to 
regress back to my identity. I don’t know that we need 
to say that regionalization has to be on a permanent 
basis. At least create the possibility that environmental 
issues, or nuclear proliferation – those things cannot 
resolve unless you approach that level of aggregation, 
and then go back to doing what you’re doing.

dELANEy: Sesh, where are you from?

VELAMooR: I’m from India.

dELANEy: If I had asked your great-great-grandfather 
where he was from, what would he have said?

VELAMooR: Probably the street in the village that he 
came from.

dELANEy: So, you have gone from that to that. In fact, 
India is a regionalization.

VELAMooR: Yes.

dELANEy: So, it’s not crazy to imagine that with all the 
losses that you’ve suffered that we will do what you’re 
saying.

VELAMooR: That is precisely it. It’s not a positive-
driven integration, but it is a threat to an integration. 
And it’s provisional, and it’s contingent.

dELANEy: Is that what drove you to tell me you’re from 
India? Is there a threat? No. You’re just perfectly con-
tent to be …

VELAMooR: I’m perfectly comfortable.

dELANEy: Yes, and it’s been four generations.

Are there evolutionarily determined, biological limits to 
our capacity for identifying at larger and larger scales?

VELAMooR: In fact, I used to coach soccer, and I would 
say, “Where do we draw the line?” I live on an island 
here in Seattle and I used to coach the South End 
team. We used to play the North End and we were 
ready to kill each other. The parents were jumping all 
over the lines and screaming at the referee for unfair 
calls. But the minute the Mercer Island team was put 
together, we are ready to join up and go tear up the 
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team from the other city. The question is: Are there 
evolutionarily determined, biological limits to our 
capacity for identifying at larger and larger scales? I 
feel that if there is an external threat, an extraplan-
etary threat, we can and we will.

GLANTz: But it’s also a positive thing. In the United 
States we have what people used to call the melting 
pot. I consider it like a beef stew. America is the juice 
and then you’ve got a lump of Greeks that live in Flor-
ida and do sponge fishing and you’ve got a lump of 
Poles in some other area.

I once worked on nationalism and I came up with 
this idea of a residual nationalism. It’s okay to be an 
American from India. My mother was Austra-Hun-
garian. But we say, “No, you’re an American.” We’re 
getting everyone to mush down those lumps.

We are more than citizens of one place. You’re 
from Washington; you’re from the West; you’re a part 
of many, many regional groups or functional groups.

VELAMooR: Simultaneously many identities. You’re 
absolutely right. As far as the major metropolitan 
areas go, if you were to take a cross-section of London 
or Tokyo – well, maybe not so much Tokyo, but Hong 
Kong or Bombay, or the city of Bangalore, or Wash-
ington, DC, or Chicago, or San Paolo for that matter 
– there’s a significant Indian community in San Paolo. 
So, as it relates to major metropolitan areas, I think 
it’s already gone past the limitation of national identi-
ties. And if you go to a college campus in the United 
States, at the graduate-school level, that mixture has 
gone even beyond what you see in major metropoli-
tan areas. That process is already underway. I don’t 
know how deep or how far it will go.

… one of the things a region should 
give is the ability to move. If things 
are bad in one place, you can go to 

seek a job in another place.

PALFREMAN: Immigrants are a self-selected group. 
They have different health stats; they have everything 
different. The mobility question is interesting because 
one of the things a region should give is the ability to 
move. If things are bad in one place, you can go to 
seek a job in another place. That is one of the main 
things you get out of being in a region that you don’t 

get in a small country.
In the expanded Europe, they have restrictions 

on people from some other countries moving. For 
example, they don’t want thousands of Hungarians to 
descend on London. To become full members they 
really need to do that.

VELAMooR: These are artificial values that are going 
to crash.

PALFREMAN: Yes, they’ll crash, but one of the things 
you really have to give people is the ability to move 
within a region to help themselves.

VELAMooR: Even if the ability is not given, economic 
necessity is already forcing that. For instance, if we 
go to the Middle Eastern countries – Saudi Arabia 
or Kuwait or Dubai or any of those places – who do 
you think sustains the infrastructure on a daily basis? 
Not the Saudis or the Kuwaitis, it’s the Indians, the 
Filipinos, the Pakistanis. They form the basis for sup-
porting the day-to-day lifestyle and structures of that 
society.

GLANTz: Before I came to Seattle, I received an email 
and in the subject line was this question: Is migration 
a human right?

I don’t know if it is or isn’t, but would it be a 
political right if you regionalized? If you did a North 
American region … a lot of Mexicans are coming to 
the United States, some legally, some illegally. A lot 
of Central Americans come into the United States. 
And a lot of foreigners go to Canada from all over the 
globe. Canada is more open, I think, than the United 
States is.

That’s why I keep looking at that region – could be 
South America or some other part of the globe – to 
see if there is value to broadening the political bor-
ders. Something before you get to planetary. I cannot 
relate to a planetary system. 

dELANEy: But you couldn’t relate to it. Sesh’s great-
great-grandfather couldn’t identify with being from 
India, either.

GLANTz: Right. Right now I’m saying let’s step towards 
the planetary. He didn’t go from his street to some-
thing, if you look at the four generations.

VELAMooR: No, I went straight from the street in my 
city to Minnesota.

GLANTz: What I’m saying is that it’s not an overnight, 
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instantaneous thing. It will happen. But rather than 
go directly from the nation-state to planetary citizen-
ship, we start to build up, put more value, interest, 
concern, attention to the regions – whether they are 
geographic (so, as Jon mentioned, you can move eas-
ily) or functional. And then as you get those regions 
solidified, you have fewer entities. You have six or 
eight or fifteen or whatever, and maybe it’s easier to 
get those blocks to work together.

VELAMooR: That goes back to what Phillip was saying: 
There is one element in this equation of power and 
strength. If you took what happened to the European 
Union and the number of new countries that were 
allowed in, as opposed to some of the older countries 
still resisting it, what’s the common theme?

If the flow was supposed to be unfavorably from 
“who I am” to the union, then I oppose it, in any sense 
of the term. If the flow is favorable in my direction, I 
have no objection to it.

LoNGMAN: You mean that if you’re French, you might 
not like it?

The problem of regionalization is 
more one of wisdom and magnanimity 

on the part of the powerful and the 
rich to give up something …

VELAMooR: Or the English, or the Swedes, because 
it’s a regression to the mean. Essentially it involves a 
compromise of saying, “I am here but by joining the 
Union, in some measure I’m giving up something, 
whatever that is, in three or four different ways.” 
Whereas if it was Hungary, or Albania, or Rumania, 
or Macedonia, they jumped at the chance to enter the 
European Union in a New York second. 

The problem of regionalization is more one of 
wisdom and magnanimity on the part of the power-
ful and the rich to give up something rather than the 
willingness of almost the majority of the countries on 
the planet who say, “I need to join someone else to 
make something better.”

LoNGMAN: It would be interesting if the United States 
government were just to put it to the Mexicans: We 
would love to have you as the 51st state. 

Or look at Puerto Rico.

VELAMooR: The bottom line is: I think the instinct for 
most people would be to say, “I am prepared to join 
the next level of homogenizing.”

The bold thing would be to say, “We’re going to have 
free movement of labor between these three countries.”

PALFREMAN: The bold thing would be to say, “We’re 
going to have free movement of labor between these 
three countries.” Presumably the laws of capitalism 
would dictate, and you just wouldn’t move to a place 
if it was too expensive to live or there were no jobs. 
People would go where they should go. It ought to all 
work itself out.

dELANEy: In time.

LoNGMAN: Right now we are getting close to free 
global movements of capital, and yet movements of 
labor are very much constrained, by comparison.

VELAMooR: Actually, the notion of free movement of 
labor is not a necessary phenomenon. Take this whole 
furor about outsourcing, insofar as what is happen-
ing in India vis-à-vis the United States. Today, you 
can assemble a product or a service wherever the 
resources are. Capital moves across borders; labor 
does not have to be brought in.

PALFREMAN: Except for human services – health care, 
anything like that that involves human beings.

VELAMooR: Only those services that cannot be per-
formed on a daily basis. Even something that can be 
postponed by a week is now moving over somewhere 
else – surgeries, for example. 

I wrote a small essay on the whole issue of out-
sourcing. The only jobs that are not going anywhere 
from here are construction, plumbing, electrical 
wiring – the trades – the hospitality services and any-
thing associated with the management of that, and, 
on the higher side, the management and movement 
of capital and money, as well as people who manage 
the resources wherever they are.

dELANEy: What about college professors? We don’t 
export many of those.
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VELAMooR: Well, no, but what is happening is, for 
instance, Northwestern has opened a campus in 
India. Harvard has a subsidiary in India. So, you don’t 
really need to have physical movement of labor and 
resources anymore. Integration is happening with 
things where they are.

GLANTz: Coming back to what Phillip said that gen-
erated a lot of the discussion about empires and 
colonialism, I wouldn’t rule out, though we’re talking 
regions, that it may go functional. If you went to some 
African country, if you remove the leaders and say to 
some Africans, “Would you like to join a larger union, 
but not one in which we’re the rider and you’re the 
horse, but where there’s a partnership and we’re part-
ners? There is a benefit to this kind of relationship. 
We’re not going to treat you as colonials.” I see that as 
something that could be fostered for the future.

I always thought that the ten richest countries 
ought to take partnerships with the ten poorest coun-
tries. Everyone has their own way of doing things; let 
them have a contest to see who really can develop one 
of these partnerships. We hear all about sustainable 
development, economic development, partners, and 
all this, and you find that a lot of it is lip service. A 
lot of it may be wishful thinking that no one puts any 
energy into. If we really mean it, let’s help, for exam-
ple, Angola. Portugal had a lousy relationship with 
that country, so maybe Portugal shouldn’t do it; let 
England do it … someone.

dELANEy: That’s a global consciousness, and it’s con-
science that’s important.

GLANTz: Yes. Let’s do it regionally first or functionally 
– let’s do it instead of talking about it.

dELANEy: One of the most important things that we 
never followed up on is what Phillip said, which still 
scares me: the power of an individual dissident a 
hundred years from now. That’s scary because we will 
never be able to police every one. Could you talk a 
little bit more about that? If there’s a barrier to getting 
to this glorious future that we’re all talking about, it 
is that.

… I can easily see in 250 years a 
reversion to a medieval pattern of very 

tightknit, regional, behind-the-gates 
type of communities …

LoNGMAN: I can see a world of continuing globaliza-
tion, but I can see its opposite too, driven first of all 
by the empowerment of nihilists through technology. 
At the other end is the pathogen question: It is free 
movement of people across borders, which means so 
many disease factors. 

Between those two things, I can easily see in 250 
years a reversion to a medieval pattern of very tight-
knit, regional, behind-the-gates type of communities, 
which will lead to a much lower average standard of 
living, but which will be secure and safe.

dELANEy: And a smaller number of people.

LoNGMAN: Necessarily, yes.

dELANEy: Necessarily?

LoNGMAN: Yes, because we won’t have the specializa-
tions.

PALFREMAN: That assumes you could get security 
behind the gate. But it has to be significantly better, 
right? The question is: What’s the worst scenario you 
can imagine an individual causing? It seems to me 
that it’s mostly the secondary psychological damage 
that’s done.

LoNGMAN: I don’t know. I was in Washington during 
the anthrax thing and I saw how many people … just 
a microscopic amount. They could have killed me so 
easily. More than 9/11, anthrax was a wake-up call for 
me.

PALFREMAN: Well, some sort of plan that disperses this 
over a city …

LoNGMAN: You take out the city of Washington, DC 
… Yes, the psychological effects of that might be more 
profound, but they are nonetheless profound. And if 
you keep doing that…. I’m thinking, again, of a world 
200 years from now where any kid with a lab kit can 
do this kind of thing or its equivalent. That means 
that not only do we have to surveil people, we have to 
know the people we live with. They have to be related 
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to us. We have to go to the same church with them 
– that’s how we get the level of trust up that we know 
that they’re not going to do that to us. That’s histori-
cally how human beings have organized themselves.

… the idea that sustainability is a 
good thing to do. What if a return 
to less than a billion people on the 

planet is, in fact, a much more 
sensible thing…?

dELANEy: Thank you; I think it was important to 
have it on the record. Given that, though, let’s evalu-
ate whether sustainability – as we now definite it, 
meaning where we are now or better – is desirable. 
Underpinning this whole conference is the idea that 
sustainability is a good thing to do. What if a return 
to less than a billion people on the planet is, in fact, a 
much more sensible thing, in a hundred years?

PALFREMAN: You’re saying that less than sustainability 
is the argument?

dELANEy: I’m saying: We’re assuming that sustainabil-
ity must be good because it sounds good. But what if 
it isn’t? What if sustainability isn’t good?

GLANTz: It isn’t, for Ethiopia, if you talk about status 
quo.

dELANEy: Or maybe it isn’t for Chicago. Given the 
scenario that Phillip sees unfolding, none of us can 
say that won’t happen. So, what are the ways in which 
we can minimize the potential downside of forging 
into the future? Maybe it is a carefully planned, hun-
dred-year approach to reducing the population to 
something in which people can know and trust.

GLANTz: Some subset of those people.

dELANEy: Yes, that’s what I’m getting at.

LoNGMAN: Even if there are a billion people in the 
world, still a lot of them are going to be strangers to 
each other.

PALFREMAN: How long does it take to shrink the pop-
ulation? Can it be done without killing people?

LoNGMAN: With the current trends and fertility rates, 
a hundred years would get you … the UN has one 
scenario that goes to 2100 and then …

PALFREMAN: And then world population goes down 
again, right?

The most likely thing is that world population will be 
falling in absolute terms in 2080 or 2090 – but from 

nine billion … to get back to where we are now … will 
probably take another 80 years …

LoNGMAN: The most likely thing is that world popula-
tion will be falling in absolute terms in 2080 or 2090 
– but from nine billion. And to get back to where we 
are now, in the consensus forecast, will probably take 
another 80 years, I would guess.

PALFREMAN: And then to get down to one billion, as 
John mentioned?

LoNGMAN: Remember that it is a compounding curve; 
it’s not linear, so you would get to one billion in a 
shorter time than you would think.

PALFREMAN: Like 150 years.

VELAMooR: If it’s compounding, give me a percentage 
and I can tell you how long it will take.

LoNGMAN: Well, world population is at nine billion 
and it’s falling by two percent a year – which is how 
much it was growing in the ’70s.

VELAMooR: It will halve in 36 years. If two percent is 
the rate, it will halve every 36 years.

PALFREMAN: That’s pretty quick.

VELAMooR: The Rule of 72: Whatever the compound-
ing rate is, you divide 72 by that number and it will 
give you the number of years in which it’ll double or 
halve.

LoNGMAN: We’ve already gone from two- to one-per-
cent growth.

dELANEy: But is that a viable scenario to manage such 
a thing?

LoNGMAN: Think of unbelievable population aging, as 
you go down. Can you manage a capitalist economy 
in which there are fewer workers and fewer farmers? 
Not on our current policy, we can’t.

VELAMooR: Let’s stop here. We are out of time, and 
John will need to prepare a summary for the larger 
group.
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Participants

Russell Genet (Lead)

Richard Clugston

Elliott Maynard

The very long-term future, a thousand years out, was 
the focus of three participants who considered issues 
that may occupy humankind in forty generations.

GENET (LEAd): I like the long term because no one can 
prove you wrong. 

MAyNARd: I’ve been shooting more in that direction.

Will we send humans out to colonize 
other star systems? … abandon the 

Earth as a wasteland and move 
off the planet?

GENET: In the notebook we were given at the beginning 
of this workshop was a list of questions we could talk 
about. Some of these questions apply to the very long-
term future. For example, the question of wild cards: 
What is the likelihood in a thousand years that we 
will make contact with extraterrestrial intelligence? 
Will we develop planetwide safety mechanisms to 
prevent future catastrophes? Will we send humans 
out to colonize other star systems? Will we – oh, this 
is a horrid thought – abandon the Earth as a waste-
land and move off the planet? I certainly hope not!

Within a thousand-year frame 
it seems very possible to me that 

something like a new ice age could 
have begun.

CLUGSToN: Probably not in a thousand years. Within 
a thousand-year frame it seems very possible to me 
that something like a new ice age could have begun. 

That would be if, indeed, the scenario is that one of 
the major impacts of climate change is the suppres-
sion of the currents that warm the northern climate. 
That could be less of a wild card than an asteroid hit-
ting – more predictable.

… we move from conservation and 
efficient management of waste and 

pollution into new forms of clean 
energy and new technologies like 

waste mining …

MAyNARd: One of the things I would see us definitely 
facing is the changes in sea level, which, according to 
predictions we have now, by 2050 will be affecting the 
major low-lying island countries and also countries 
like Holland, which is perhaps the best prepared for 
this kind of thing, although it’s costing them billions 
of dollars. We also have places like New York City 
that are going to be very much affected by this. Also, 
massive global climate changes, changes in patterns, 
and within a thousand years we will be able to see the 
changes in vegetation.

But I would like to build into this scenario, at 
least in my own concept, the fact that we move from 
conservation and efficient management of waste and 
pollution into new forms of clean energy and new 
technologies like waste mining, so that we are mining 
our landfills and recycling, turning plastic containers 
into roads, into building materials. And the same with 
sewage. Human sewage, especially, can be recycled 
and turned into very productive massive topsoil-rec-
lamation projects.

GENET: Maybe for this third time frame, we can con-
sider that we’ve arrived at a cooperative planetary 
superorganism. Humanity is now united. Now, for 
instance, we’re ready to face the new ice age, and we 
aren’t adding to the pollution. We’ve got pollution 
under control because we recycle everything. I really 
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like the idea of mining – not only are we not adding 
new dumps; we’re mining the old dumps.

So, if we assume that in the first two eras things 
have become controlled, by the time we get to the 
thousand-year future, there won’t be problems of 
regionalisms, of one group against another. It is 
humanity united as a planet; maybe not only taking 
on problems like the ice age or deflecting asteroids, 
but reaching out from Planet Earth. The theme of the 
third phase: We’ve made it through our cultural, evo-
lutionary bottleneck, and now we can face things as 
a species.

Probably also we would be in the 
mode of restorative ecology.

CLUGSToN: I like the two scenarios you had in your 
futuring exercise. We are in the early stages of actually 
consolidating this New Eden on Earth, but people are 
also out in space and a lot of energy is in that expan-
sive mode. In many ways that’s part of the population 
solution – that population stabilizes, say, over the 
next couple hundred years. But then it’s even further 
diminished on Earth because people are actually ven-
turing out and colonizing other planets. 

Probably also we would be in the mode of restor-
ative ecology. Basically, we’ll lose half of the large 
biodiversity of birds, mammals, and amphibians 
– reptiles – probably over the next 50 years.

GENET: I like your idea of restorative ecology. In the 
first phase, although we’re still really hurting the envi-
ronment, we’re starting to wake up and educate. In 
the second phase we’re making the Earth sustainable. 
But in the third phase we go beyond sustainability to 
restoration. For instance, the number of species is fall-
ing rapidly in this first phase. In the second phase, we 
figure out how to be sustainable and it levels out. And 
maybe in the third phase we use recovered DNA from 
extinct species to repopulate the Earth. Humanity is 
in charge. Perhaps we’ll create totally new species, 
so that we end up with more diversity than we had 
before.

MAyNARd: Again, I see us moving toward globalization 
in terms of the blending of the races, the blending of 

cultures, and also the eventual blending of religions; 
moving from this original idea of conservation into 
restoration; eliminating these massive global subsi-
dies for outmoded agriculture – cotton being a prime 
example, which requires massive amounts of pesti-
cides – and bringing in new crops such as industrial 
hemp, which is a sustainable crop; reforestation; and 
– this is a controversial one – genetic engineering with 
wisdom and conscience. I use the example of Alfred 
Nobel inventing dynamite, which has been used for 
much good and also great destruction.

CLUGSToN: It’s hard to know exactly where to break 
these shifts, but if we haven’t in the next couple of 
hundred years hit the bottom and stabilized, where 
we’ve shifted over into a lot of the Factor 4 or Factor 
10, the energy-efficiency and green technologies and 
green economics…. 

But then this next phase, which we see manifest-
ing in a thousand years from now, is envisioning this 
remarkably creative response of human society, really 
becoming co-creator or engaged in a creative pro-
cess, realizing this full potential of existence on Earth 
– and out of Earth, existence in the universe. This 
will mean much longer life spans, much more of an 
integration, whether it’s genetic engineering or nano-
technology or actual robotic kinds of combinations 
with the physical body, the natural Earth – somehow 
there’s a combination there that has to be guided by 
the wisdom that you were talking about. Maybe we 
should have little Jurassic Park kinds of things on the 
side, just for excitement.

… we shouldn’t slight our machine 
partners of the future. 

They’re going to be the nervous 
system; they’re going to be 

an important part of the brain …

GENET: We were talking about Moore’s Law earlier and 
how the capability of gathering and processing infor-
mation is rapidly expanding. If we project that out 
a thousand years, we could have a whole planet full 
of sensors. Our supercomputers could model every-
thing. A global nervous system that monitors the 
entire environment would be combined with a super 
model that’s doing the what if? scenarios: “This is get-
ting a little bit too much here and we need to make a 
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little adjustment over there.”
This would be a true global superorganism that 

would have its own sensory system; a partnership 
between humans and machines. Ever since humans 
started using stone tools, when our brain really started 
expanding, it’s been a partnership between tools and 
us. Then that partnership expanded to one between 
us and our domesticated plants and animals, and 
our tools were transformed into machines. We had 
an age of agriculture with humans and machines and 
domesticated plants. But now the machines are being 
transformed yet again, into machine brains.

 So, we shouldn’t slight our machine partners of 
the future. They’re going to be the nervous system; 
they’re going to be an important part of the brain; and 
they’ll help pull the globe together.

MAyNARd: I was very fortunate to do a lot of diving in 
the Florida Keys in some beautiful, unspoiled areas 
and worked with some of the first National Geo-
graphic underwater photographers at that time. I’ve 
seen 700-pound groupers down there, which I call 
“sequoias of the seas.” And then I’ve also been to very 
remote atolls in the Pacific, since the new millen-
nium, and many other areas, so I’ve been witnessing 
what’s happened.

We have something called environmental genera-
tional amnesia, where people who grew up in a certain 
environment, perhaps 30 years ago, take that as their 
baseline. Things happen so slowly that people don’t 
realize what the natural environment is like.

I envision a system of biological banks, protected 
areas in the oceans, in the coral reef oceans, the lit-
toral areas with the mangrove swamps – same with 
the rainforests, the terrestrial environments, the 
boreal forests – and turning the tremendous military/
industrial forces that we have toward environmen-
tal protection, policing, and restoration. So, we have 
a massive global peacekeeping and environmental 
green force, a planetary force that would also embark 
on great, large-scale terraforming in the sense of 
environmental restoration, integrating the brand new 
technologies and knowledge that we have to make 
trees more resistant to disease. These environments 
are being threatened now by the fluctuations in global 
climate change.

CLUGSToN: One of the characteristics, trying to hold 
to the thousand years, is that the boundaries between 

organic or body and machine probably will be very 
blurry. Part of this evolutionary process is that we 
become increasingly convergent and symbiotic mani-
festations of the same organic evolution. At that point, 
probably it will be hard to tell where one stops and the 
other one begins. It will be very mixed. For example, 
nanotechnology will be part of the process of moni-
toring and keeping blood arteries in good repair for 
our 300-year life spans, or however that ends up man-
ifesting. That’s possible in a thousand years.

GENET: I want to re-emphasize the point you were 
making that genetic engineering could be used 
to overcome major global changes. This would be 
done through our human/machine partnership that 
becomes a global superorganism. As we look long 
term, the farther out we get, the greater chance we 
have of some major shifts in the climate and the 
necessity for warding off an asteroid. But if the human 
species is united by then, our sensory capabilities are 
greatly increased, and modeling of the planet has 
advanced sufficiently, then we will be able to handle 
such things. If these things hit us now, we would be 
in bad shape.

Darwinian competition, which has 
been at the forefront of education … 

would be replaced by 
support and synergy.

MAyNARd: There are two other areas that I feel need 
to be integrated into this transformational process 
to get us out of the bottleneck, which I prefer to call 
the “frog in the boiling pot” syndrome. One is: We’re 
being bombarded by such masses of data at this point 
that it’s becoming essentially useless and overrunning 
the size of our human databanks to try to deal with 
this. So, this old model of parroting back facts and 
regurgitation, so to speak, needs to be replaced by a 
new educational renaissance, where you have small 
classes, where you have kids that are taken by a men-
tor, and both the teacher and the students learn by 
working on a project and following it from start to 
finish. The focus will be that for every action they per-
form in the present there will be a consequence in the 
future, and also focusing very, very intimately on the 
natural world and the planetary organism as a whole.

Darwinian competition, which has been at the 



100 The Next Thousand Years Television Series “This Tiny Planet” Workshop Proceedings

Section 4.3.3 | Transcripts

Discussion of Major Issues
Group 3: Forty Generations (A Thousand Years)

forefront of education, and the so-called “conquest 
of the planet” by the white conqueror that came to 
America, would be replaced by support and synergy. 
From that synergy theoretically we could make the 
quantum leap into the next stage that people like to 
talk about.

CLUGSToN: The “frog in the pot” kept coming to my 
mind, too, when Michael Glantz was speaking of 
early-warning signals. It would be a good thing to 
include in this movie. You could have a frog in a pot 
as a metaphor; these creeping environmental changes 
actually are like being in slowly warming water.

GENET: We have these creeping environmental 
changes in a bad direction, but maybe when we go 
out a thousand years we’ll work on having creeping 
environmental changes in a good direction. In other 
words, we can start instituting changes that may not 
be very visible over a lifetime, but because we have 
this global consciousness, this longer time perspec-
tive, and this monitoring system to actually sense 
what’s happening, then we could turn the heat down 
on the frog and let the pot cool before being totally 
cooked.

One of the issues, looking a thousand 
years ahead, is: What is human 

consciousness like? 

CLUGSToN: One of the issues, looking a thousand 
years ahead, is: What is human consciousness like? 
Clearly, even though we may not be aware of it, our 
consciousness is very different from what it was like a 
thousand years ago. 

As we move into this more planetary, or noo-
spheric, or Teilhardian evolutionary perspective, or 
the Ecozoic era, or whatever we end up calling it, in 
the Tom Berry sense, what’s coming to my mind is 
how people are working now on the Internet to try 
to come up with intuitive navigation tools so that the 
way you move through virtual reality is much more 
organic and intuitive, rather than linear and binary. 
A thousand years from now, with these sensors and 
this development of a true planetary nervous system, 
what will it mean to be an individual? That’s one ques-
tion.

GENET: That’s good. I like that.

CLUGSToN: And the second one is: What does it mean 
to preserve diversity, whether that’s ecological or cul-
tural? I think in part this scenario has to respect and 
preserve languages, cultures – but it’s probably dif-
ferent. It’s not people caught in certain tribes or in 
certain religions; it’s much more of a choice. It’s a very 
different way. Diversity isn’t lost, I hope, because that 
is a central value of resilience and all kinds of things 
that make life work. But it’s different, and maybe we 
have people learning Lummi who aren’t of the Lummi 
tribe. That’s an Indian tribe up by Bellingham, Chief 
Seattle’s tribe. Much more of a flow.

At some point, there will be small 
things to be discovered yet, but all the 

big things will have already 
been discovered.

GENET: Rick, let me follow up on your thought that 
there’ll be a fundamental change in human con-
sciousness a thousand years from now. Certainly 
there has been if we go back a thousand years into the 
past. Consider that we’re a thousand years from now, 
and ever since Phase 2 – say, for the past 500, 600, 
700 years – the planet’s been sustainable; there’s been 
this global nervous system in place. When problems 
arise we just naturally take care of them. We’re great 
partners with our machines. We aren’t worried about 
recycling our garbage because it’s been done for many 
generations. There’s no one been born for centuries 
who has even thought about not recycling garbage. 
So, we have a totally different mindset.

Then you can ask the question: If we aren’t con-
cerned about these sorts of things, and running the 
planet in an orderly, rational manner is now old hat 
– it’s been going on for centuries and the planetary 
government does a good job – what will we think 
about? Well, we might think about cultural diver-
sity. We would have the leisure time, so it could be 
a golden age of creativity in terms of diversity, of 
human thought.

John Horgan wrote a book entitled The End of Sci-
ence [subtitle: Facing the Limits of Knowledge in the 
Twilight of the Scientific Age, Broadway Books, 1997]. 
His thesis was that if you look at discoveries, we had a 
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long period of history with no discoveries. Then for a 
few hundred years we had lots of discoveries and we 
really got to know how the universe ticks. At some 
point a few hundred years from now we’ll know how 
the planet goes; we’ll have a good idea how our minds 
operate.

At some point, there will be small things to be dis-
covered yet, but all the big things will have already 
been discovered. We don’t get too excited anymore if 
someone tells us the Earth is round. The flat-Earthers 
have long been gone. Maybe the human race moves 
on to other things, either locally or maybe we turn 
outwards and worry about life elsewhere or we try to 
journey there. So, there are new adventures and new 
things we do, but the things that the first two groups 
here at this workshop are worrying about, by the time 
we get to the thousand-year era, they won’t be worries 
anymore.

MAyNARd: I’ve been working with Dr. Robert Muller, 
and I would like to add a quotation that comes from 
his 4,000 Ideas for a Better World [MEDIA 21, Global 
Public Relations, 2001]: “With humanity’s transcen-
dence into cosmic consciousness in space and time, 
the sciences and religions will converge into an all-
encompassing, holistic, spiritual age dreamt of by 
our ancestors, prophets, visionaries, saints, and the 
Earthly incarnations of divine cosmic forces over 
eons of time.” I think that really punctuates what you 
just said.

Where the discovery goes, where a lot of the energies 
go after journeying to the bottom of the sea, and as we 

expand out into the cosmos physically, is an 
actual spiritual journey …

CLUGSToN: I think that’s exactly right. Where the 
discovery goes, where a lot of the energies go after 
journeying to the bottom of the sea, and as we expand 
out into the cosmos physically, is an actual spiritual 
journey where, again in a Teilhardian sense – that was 
how he envisioned the last phase of development – you 
wake up to these spiritual energies or forces. In fact, it’s 
all interconnected. How we relate, how we move intu-
itively from being one being to being another being, 
how we move through space. The virtual reality and 
real reality at that point become like the machines and 

the persons: intimately interconnected to the point 
that we probably have different criteria of validity and 
reliability in our morphed spiritual/science/intuitive 
– whatever it is. So, we’re not just traveling out into 
the material cosmos; we’re traveling in a very different 
cosmos. You could actually imagine, with this merger 
of technology and body and spirituality and all these 
things coming together, computers intimately inter-
connected to our own brains.

GENET: And they’re connected, of course, to the oceans 
and …

CLUGSToN: To the oceans and space. To cultures, to 
time, past and future, to the cosmos. I don’t know if 
that’s realistic in a thousand years. Maybe 1,125 years.

GENET: I would like us to take a short break while I 
pull these thoughts together for presenting to the 
larger group. Then we can come back together for a 
few minutes to see what other thoughts you might 
have had to add to this.

[The group takes a short break, then reconvenes.]

… the importance of using aerospace 
technology to monitor the health of 

our planet … I envision these satellites 
as being the “eyes of Gaia.”

MAyNARd: One of the things that I’ve been trying to 
do with the Aerospace Technology Working Group 
is to convince them of the importance of using aero-
space technology to monitor the health of our planet. 
In conjunction with a futuristic educational system 
that I’ve been working on – I call it the University of 
the Future Project, which can fit into anything from 
kindergarten to lifelong learning – we like to think of 
Earth attaining a state of self-reflection or self-knowl-
edge – the global brain concept. I envision these 
satellites as being the “eyes of Gaia.” Now Earth has 
many more modalities, a spectral range, and some 
of these probes that are feeding back into the global 
Internet in a telecommunications network are actu-
ally going out toward the Sun. They’re predicting 
solar storms; they’re going toward Saturn, and out to 
look at the comets.

What is happening is an expansion of the Gaian 
consciousness. Now, you put that together with the 
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computer, if you think of it in the sense of being a 
gateway to the global brain, because it is an interface 
between humans and the global datasphere, the global 
consciousness, if you will. I tongue-in-cheek refer to 
it as a “global schoolhouse in a box” or “gateway to the 
global brain.” But the interesting thing that has been 
emerging is that a website, as software and hardware 
has been added, is becoming a self-evolving and, to a 
certain limited extent, a self-conscious entity. If you 
start to plug this into the system of where we are now, 
and where we could be in a thousand years, it really 
begins to open up many, many new doorways.

The moderator and leader of the Aerospace Tech-
nology Working Group, Ken Cox, was a key engineer 
in the Apollo program. He has been dealing with 
top-level people in NASA and finds that they are quite 
prone to moving into the future, but the middle-level 
group is still kicking and screaming, trying to stay in 
the past. His approach to this is to try to bring a very 
diverse group of people from the aerospace commu-
nity. Thank God for these mavericks that are showing 
everyone up, including graduate students who are 
doing the same thing. While NASA has been spin-
ning its wheels, these people have really been having 
some fun. And each of these people that came to him 
on their own said, “We’ve lost the fun; we’ve lost the 
adventure of it.”

CLUGSToN: I think that was, in part, a response to 
the hero’s journey, the idea that somehow as we look 
toward the future we recapture that dimension of 
meaning and play and imagination, and those become 
alive in how we work. Part of that is the cultural shift 
that gets away from all this emphasis on separation 
of mind and body, separation of feeling and intellect, 
separation of advocacy and objectivity – the kind of 
dualism that still plagues the educational system, the 
scientific community, and academia in particular. If 
there’s one theme – there are many themes, but one 
theme of an ecological age is indeed not either/or, but 
both/and. It’s a recalibration of what we’re seeing in 
learning styles and bringing all these things together 
into a more integrated whole.

… society in the next thousand years, 
if it’s going to succeed, would most 

certainly include storytelling, a deep 
sense of community and sharing …

MAyNARd: This reminds me of a quote that says, “we’re 
giving our children potted plants when we should be 
teaching them to grow flowers.” A simple exercise like 
teaching children to have a garden – there are thou-
sands of lessons involved in that exercise, including 
responsibility. Barbara Muller told me that she was 
raised on a farm and that one of the exercises she 
would teach the children involves giving them a baby 
chicken to care for. They have to hold the chicken in 
their hands to keep it warm for a certain period of 
time or it will die. So, she would teach them respon-
sibility by giving them this little assignment. She said 
also that every once in a while one of the chickens 
would die, and this was also a lesson for the children. 
This is the real world; this is connecting with it; this is 
what our schools are lacking now.

Another thing that I would envision happening 
in the future: I’ve recently had contact with different 
indigenous peoples, and the storytelling aspect is very 
important. Rick mentioned this, and it’s part of pass-
ing history, experience, and wisdom on to the future 
generations. It’s very, very important. So, the elements 
of society in the next thousand years, if it’s going to 
succeed, would most certainly include storytelling, a 
deep sense of community and sharing, people learn-
ing by doing it – to relate to each other properly and 
not in a competitive way, but in a sense of synergy 
and support.

CLUGSToN: Building on that a little bit, as we talk 
about some planetary governance coming into being, 
what’s attenuating or weakening is the national level. 
At the same time that there’s a planetary level, then 
there also becomes a much deeper responsiveness to 
the bioregion, the biocultural region, the sense of the 
history.

GENET: I think we’re out of time. Thank you for this 
discussion.
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Facilitator Participants

Sesh Velamoor Plenary Session

Following the small-group discussions, each devoted to 
one of three time frames, all participants gathered to 
hear reports of the group leaders.

Each of the group leaders will 
present a summary of his 
group’s conversation …

VELAMooR: Each of the group leaders will present a 
summary of his group’s conversation, and after each 
summary, we will open the discussion for questions 
and answers. Bill, we will start with your group, 
Group 1.

Group 1

Drought has been the downfall of 
major civilizations in the past … 
This has typically been how past 

civilizations have gotten into trouble.

CALVIN: The first group, which looked at a 25-year 
time frame, was particularly asked to look at trends: 
indexical kinds of things we know of from the past 
that we can see getting us into trouble. You can say 
quite a bit about a 25-year timeframe. There are, of 
course, surprises such as in the last 25 years when 
the Internet appeared from nowhere, and the World 
Wide Web completely changed a great many things, 
including commerce.

Major trends: There are some that our producers 
know as much about as they need to, such as global 
warming/CO2 trends, so I won’t go into those. Let me 
say something about drought and economic bounce-

back issues. Drought has been the downfall of major 
civilizations in the past – drought and salting up of 
the soil. This has typically been how past civilizations 
have gotten into trouble. The archeologists have this 
wonderful perspective on this. I would recommend 
to you a couple of books: Brian Fagan, who is a mem-
ber of the Board of Advisors to the Foundation, has 
written a series that starts with Floods, Famines, and 
Emperors: El Niño and the Fate of Civilizations [Basic 
Books, 2000], and the most recent one is called The 
Long Summer: How Climate Changed Civilization 
[Basic Books, 2003]. This is on the timescale of the 
last 13,000 years, like Jared Diamond’s book [Guns, 
Germs and Steel: The Fates of Human Societies, W.W. 
Norton, 1997].

One of the things that you get out of this is the 
notion that drought has been fairly common. This 
is not something where you have to make a green-
house-type argument on the basis that it may not 
have happened before, but it really ought to. This is 
something where you can look back and say, “This 
has happened plenty of times in the past. There’s 
no reason why it won’t happen in the future. This is 
something we will surely have to deal with.”

What the record looks like for the United States is: 
In the last 400 years there have been about six major 
droughts that have affected wide areas of the United 
States, but only for about a decade. The most recent 
one is the 1932 to 1938 Oklahoma Dust Bowl. Droughts 
this long are more than just not enough rainfall. They 
do real damage to the root systems; things don’t just 
pop back when you get enough rain. You have to go 
through a whole plant succession again. So, you don’t 
get your forests back right away.

We are now six years into a drought. The Colo-
rado River is down further than it was in the Great 
Depression, so we may, in fact, already be going into 
something like this. What statistics tell you is that on 
a 20-century timescale, going back to AD 1, there have 
been droughts all over different regions of the Great 
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Plains and the West. North Dakota had one that lasted 
700 years. California and Colorado have had their 
own, and there were periods when all of them were in 
drought for a century. That is this one-chance-in-four 
statistic that I was mentioning about this century. 
These are substantial chances of something happen-
ing. Of course, something lesser happening has more 
like a one-in-two probability.

We can’t just look at food production 
averaged over substantial periods 

and extrapolate it. We also have 
to think of the problem of what 

the glitches will do …

So, again, these are things that we are likely to have to 
deal with. There is no sign that global warming will 
make them better. In fact, most of the suggestions 
that have to do with the gradually creeping climate 
that we are in now are that they will make some of the 
contrasts stronger and we will have a lot more high 
wind episodes than before. That is one of the things 
we are going to need to deal with. We can’t just look 
at food production averaged over substantial peri-
ods and extrapolate it. We also have to think of the 
problem of what the glitches will do, and do we have 
a society that will be able to bounce back well from a 
glitch?

Those are the traditional things that cause famine 
and societal disruption and even civilization failure. 
But there’s now a whole batch of reasons why you get 
famines from civilized causes – this interaction that 
Michael was talking about this morning. As he men-
tioned, in economics if you have major rearrangement 
schemes such as the USSR had – the first Five-Year 
Plan in 1930 or so caused about ten million deaths. 
China’s Great Leap Forward from 1959 to ’61 is said to 
have caused 40 to 50 million deaths. In comparison, 
the Irish Potato Famine killed one million.

The speed of economic change – however rational 
the change might be – still doesn’t disguise the fact 
that you make some changes in the way that exchange 
is done, the way things move around, and you’re not 
likely to do it right the first time. The learning curve 
will have substantial problems unless you think it out 
very carefully, like the Normandy Invasion. If you 
don’t plan it carefully, you’re going to have problems.

We could get into serious economic problems a 

number of ways. We have a 24/7 kind of trading sys-
tem that goes around the globe with the sunlight. No 
one seriously understands the dynamics of that and 
whether we could get substantial runs on the bank, 
for example, out of this. Its results would probably 
look something like those famines.

Then there are the pandemics, like the influenza 
pandemic of 1918. Major influenza epidemics tend to 
come along on about a 60- or 70-year cycle; we are 
overdue for one, in some sense. Those things thrive in 
cities. If you have a population that is properly spread 
out, it is much less vulnerable to them, but in those 
concentrated situations like airplanes and cities, you 
have optimal ways of spreading them. This is why 
SARS jumped to Eastern Canada so quickly.

Finally, we have things like bioterrorism, which the 
television series we are discussing here could very rea-
sonably address, because everybody now knows what 
it means. One aspect of bioterrorism – never mind 
for a minute that there are people actually killed by 
it – let’s just think of the consequences to everybody 
else. If a city gets a reputation of being contaminated, 
you are going to have truck drivers unwilling to enter 
it, or, if they do enter it, they won’t be let out of it 
again. There are all of these problems that come with 
a sense of contamination.

Bioterrorism can take the form of pests that destroy 
crops. And then there are the attempts to induce panic 
– for example, the sarin attacks in the Japanese sub-
way nine years ago. They knew they could kill only so 
many people in the subways; it turned out that they 
killed about a dozen. But their hope was that this 
would panic the whole city population and in the 
stampede, many more people would be killed, and the 
United States would be blamed. This was a religious 
sect that believed in great catastrophe and everybody 
flying up to heaven in the skies thereafter. There are 
plenty of sects like that around, and there are plenty 
of them that have so little respect for human life that 
they’ve introduced this very powerful element of sui-
cide bombers. There are a series of things like this that 
are capable of producing major disruptions; I’m just 
touching on the surface here.

When I say that there are so many, it makes you 
realize that trying to prevent each one of them, while 
you’ve got to do it, is not going to be the way to keep 
them from happening. In situations like this, there is 
always the problem that the attackers have the advan-
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tage over the defense. They get to choose the time and 
place of the attack. You can’t guard for all of the pos-
sibilities all the time and still have an economy left. 
So, initially they almost surely get through.

There are a number of sources, whether it’s cli-
mate, disease, terrorism, plain old famines – there are 
a lot of ways to kick it off, and it means that you need 
what I call bounceback ability, so that no matter what 
you get hit by, you have a fast reaction time of getting 
things back up, if not to normal, to sustainable, so 
that you don’t continue down in a spiral. If someone 
shoves you, you start moving sideways and you have 
only so far before over you go. There’s a certain time in 
which you’ve got to correct yourself by pushing back. 
Having fast reactions like that as a society, so that you 
keep any one of these things from producing a system 
that really degenerates, is a big problem.

We have good examples, like the invention of the 
Internet, where you can design systems that 

work around trouble automatically …

We have an electrical grid in this country – and this 
is true in Europe as well, I think – which is operating 
so close to capacity that every year we have rippling 
blackouts. Trouble in Indiana blacks out the East 
Coast and so forth because of the network. It’s a stand-
ing invitation to terrorists. But it is also an example of 
the sorts of things that, as a society, we have to fix. We 
have good examples, like the invention of the Inter-
net, where you can design systems that work around 
trouble automatically: the packet design that doesn’t 
have a central controller that is vulnerable, so that if 
something goes down, the traffic just routes around it 
automatically. That’s an example of the kind of thing 
we need to strive for in electrical distribution, food 
distribution. But if you don’t have a bulletproof econ-
omy – one that will deal readily with disruptions from 
whatever source– you’re going to be in trouble none-
theless. There’s a whole batch of things like this on the 
25-year frame that we need to deal with.

This brings up another issue we discussed, which 
is the subject of awareness, the sort of thing Group 
2 was challenged with. There’s a good example here 
showing the linkage between the two. It doesn’t help 
to have a bulletproof economy if people don’t know 

about it. That is to say, if something big like this hap-
pens and things start going down, it’s very reassuring 
to people to know that this has been modeled carefully 
before; it’s been tested out on small scales before; we 
know what usually works. Having that kind of confi-
dence in a situation – the same way that people would 
have confidence in antibiotics being able to clear up 
anthrax – is very important to preventing panic.

With that as a transition, I will invite the other 
members of my group to say a few words.

… we might consider universal 
education for all children, just as 

a way of beginning to 
address terrorism.

SALMoNy: Terrorism is an issue that we will surely face 
over and over again in the next 25 years. We thought it 
important to consider for a moment what are the root 
causes of terrorism: It may have something to do with 
a sense of personal alienation, a sense of hopelessness, 
hunger, despair. People without hope are candidates 
for terrorist organizations. It seemed to me and to our 
group that at least one of the things we might do is 
consider, in some real-world, practical way, a more 
equitable distribution of wealth. We might consider 
the empowerment of women; we might consider 
making birth control available to everybody; we 
might consider universal education for all children, 
just as a way of beginning to address terrorism.

Another matter falls over into the arena of raising 
awareness. It has to do with an awareness of humanity 
as a species. Our culture seems to have an abundance 
of transmissions that suggest to us something of 
our grandeur as individuals. But there’s a persistent 
silence in our culture about human creatureliness 
– that we evolved here; we’re a member of the biologi-
cal community; we are human creatures, one of many 
creatures that evolved here in this wondrous place in 
the solar system. We are bound, I would suggest, by 
the biophysical laws that bind other creatures on this 
planet. And I think if we take a different view of our-
selves, it might be possible for us to look at sharing 
resources and cooperating and working together and 
improving the quality of life for everyone, as one way 
of benefiting each of us.
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There are so many possible shocks 
to the system that can’t be defended 

against, it’s hard to see getting 
through the next 25 years without 

some major catastrophes …

KIRK CITRoN: One of the questions that I asked in our 
group was whether humankind is on the endangered 
species list, and the clear consensus in the group was: 
no, that’s not an issue, at least in the 25-year horizon. 
It was a fairly instantaneous reaction from the other 
members of the group. But it was hard to see, given 
some of the things that Bill was talking about. There 
are so many possible shocks to the system that can’t 
be defended against, it’s hard to see getting through 
the next 25 years without some major catastrophes 
happening along the way.

A second point was that, in the area of creeping 
environmental problems that were being discussed 
this morning, there are many irreversible trends that 
probably will go over the edge in the next 25 years, 
including things like species on the endangered spe-
cies list that probably will become extinct. As Bill 
pointed out, a lot of those are our nearest relatives: 
gorillas, chimpanzees, and bonobos. There’s a whole 
series of environmental problems that may reach 
some kind of tipping point in the next 25 years. Those 
are some of the issues that we were talking about.

oBSERVER: We also talked about the fact that we have 
to wake up to our shared fate: We’re either going to 
create a situation that works for all or we’re increas-
ingly going to get a situation that works for no one. 
Even though a lot of the catastrophic problems we 
envisioned may not affect us in this room directly, 
they will certainly affect our children and grandchil-
dren, so we should be concerned. And even without 
that, we should be concerned because of our shared 
humanity.

Not only are there a number of things that are 
within our control or a result of our own doing that 
need to be addressed, even if we solve all those prob-
lems, there will be natural shocks, so it seems that the 
shocks are going to happen. How do we build resil-
iency as a global system to address these shocks? The 
private sector generally will not build the capacity 
to offset the shocks that happen, so this seems to be 
something that will be governmental and somewhat 

global. We all need to be in a position to bail out our 
neighbors. One of the fundamental things that we 
talked about was the recognition, as Steven put it, that 
our lives are about more than just us, and that might 
be a foundation of the paradigm shift that needs to 
happen.

VELAMooR: Any questions to the group?

CLUGSToN: Did you talk about decentralization as a 
mechanism for reducing the targets?

… one of the trends in this period, 
for various reasons, is probably the 
development of enclaves … you’re 

going to wind up with very well-
guarded buildings and communities.

CALVIN: We didn’t talk about it, but clearly one of the 
trends in this period, for various reasons, is probably 
the development of enclaves. If you have to guard 
your borders against people smuggling in materi-
als for terrorism, you’re going to wind up with very 
well-guarded buildings and communities. And a cer-
tain amount of decentralization may result from this, 
though a lot of it will take place within a city block of 
New York City.

VELAMooR: Was there any conversation about regional 
or national or international means to keep tabs on 
these kinds of things on an ongoing basis? One of the 
things we discussed earlier on was that there should 
be some effort put into a monitoring system and per-
haps even an index that would provide a means of 
communicating to the general public to continuously 
let us know where we stand.

CALVIN: We didn’t discuss it, and I know of nothing 
particularly effective. Public health is the one area 
where you would expect them to have gotten their act 
together. But one of the things we discovered from 
the anthrax epidemic was that an awful lot of county 
health departments didn’t even have a fax machine, 
let alone Internet access. This is how starved by the 
taxpayers these county health departments have been. 
So, no, there’s not a lot of monitoring.

The same thing is true for emergency planning. If 
an aircraft goes down, there are these medical team 
approaches: We’ll have a triage center here; we’ll ship 
patients out to the other hospitals. Those were all 
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invented back in the ’60s. And now we have a hos-
pital system that is running close to capacity all the 
time for reasons of efficiency demanded of them. So, 
if you have an awful lot of sick people coming in, it’s 
not going to work very well. People are going to die 
from insufficient care.

Further, we have had societal changes in that time. 
There are a lot of single parents working in those hos-
pitals, and if they have to drop out of work in order 
to take care of their families in a threatened situation, 
you’re also going to lose a lot of hospital personnel. 
There are all these things that have happened since 
the major disaster plans were made, and they have 
never been updated.

VELAMooR: Is anyone here aware of what, for instance, 
entities like Earthwatch do, related to putting out a 
periodic indication of the sustainability or problems 
on the planet?

BoB CITRoN: There are two groups. One I know is still 
in existence; the other one, I’m not sure. The Coun-
cil on Environmental Quality used to issue an annual 
report with indices in ten or twelve areas, from pol-
lution to global-resource depletion and air quality on 
the planet. Are they still doing that? I haven’t seen 
that report in a number of years.

CLUGSToN: No. I don’t think CEQ does that much, 
but a lot of that is now done by WRI and UNDP, for 
example. There is a human-development set of indi-
cators now, which is global and fairly sophisticated.

BoB CITRoN: The National Wildlife Federation also 
used to do a global assessment – I don’t know if they 
still do it – and they had indices. After doing it for ten 
years, they showed the trends in ten or fifteen differ-
ent areas of human activity and human impact on the 
global ecology. I haven’t seen those reports in years. 
Also, World Watch Institute does an annual assess-
ment of the planet and where it’s going in a number 
of different areas.

VELAMooR: It looks like many people do it, but there 
is not some overarching, integrated way of presenting 
this information uniformly that is agreed to by these 
bodies. But it seems to me that as a tool for aware-
ness and education it would be very important to do. 
It may not be perfect but it would be a good starting 
point, a way to get going.

GLANTz: Maybe what’s needed is someone to carry 
that forward. WRI has material published on the web; 
so do IUCN and World Bank. Maybe what they need 
is someone to take all of those things, which may go 
almost to the same audiences. They’re all competing 
with each other. Maybe they go to the same places 
and what’s needed is a translator or someone who 
carries the message and its meaning, if indicators are 
the way to go.

One quick thing is that two words were mentioned: 
shocks and surprises. I think that in the 25-year and 
250-year time frames, there will be surprises – not 
just shocks, but surprises. Maybe they’re the same. A 
surprise: For example, if you had said in 1981, “There’s 
going to be an El Niño of the century,” people would 
have said, “We don’t know what you’re talking about.” 
But then they had one.

And then if they had been told, “Oh, you can have 
two in 15 years,” people would have said, “No, we’ve 
already had our El Niño of the century.” But then 15 
years later they had a second El Niño of the century. 
So, if I were to say today to certain people, “There is a 
possibility of two El Niños of the century,” they would 
believe me. It’s not going to be a surprise, and it’s not 
going to be a shock. What will be a shock is when it 
occurs and how big it is. But if there were three, that 
would be surprising.

It’s how we use this word shocks. By 2050 a lot 
of these climate-change scenarios, extreme events, 
extreme wind, extreme typhoon – super is now the 
new category. Super Typhoon Mamie in Korea, 2003; 
Super Cyclone Orissa, 1999; Super Storm ’93 in the 
United States. Are they really getting bigger? Who is 
labeling these things?

So, things that shock us the first time may not 
shock us the second time. By the time we get to 2050, 
a lot of these climate-related things will have already 
occurred, and they won’t shock us anymore.

dELANEy: I would like to inquire about the droughts. 
I can understand a drought that’s a regional phenom-
enon, but I had the feeling that you were talking about 
droughts occasionally as being global phenomena.

CALVIN: Yes.

dELANEy: Does that mean that for significant periods 
of time the total amount of precipitation on the planet 
diminishes?
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CALVIN: Yes, exactly.

dELANEy: For what reasons, and for what duration?

… there are a couple of modes of 
climate. We’re in one now, which you 

might call “warm and wet,” and we 
can flip into another one that’s cooler, 

drier, windier, and dustier.

CALVIN: I can refer you to my book, A Brain for All 
Seasons [subtitle: Human Evolution and Abrupt Cli-
mate Change, University of Chicago Press, 2002], 
which has this in it.

What actually caused me to pay attention to them 
is that I realized that in these worldwide climate flips, 
which were being labeled “abrupt cooling events,” that 
cooling was not the main thing that got people into 
trouble, unless you lived at a high latitude. They are 
only three to five degrees Celsius at the equator at sea 
level. That’s not going to distress them. But when the 
rainfall drops enough so that the rainforest shrinks 
by 80 percent and Lake Victoria dries up, that’s a big 
problem. There’s just not much rain, compared to 
what there is today.

It looks like there are a couple of modes of climate. 
We’re in one now, which you might call “warm and 
wet,” and we can flip into another one that’s cooler, 
drier, windier, and dustier. So, you get a lot of Chinese 
dust winding up in the Greenland ice cores during 
these things. You see the high winds because there’s 
a lot of sea salt spray that winds up in ionized form. 
These have occurred on average about every 3,000 
years for the duration of the record, which is about 
a hundred thousand years, and I suspect it goes back 
to the beginning of the Pleistocene at two or two and 
a half million.

Those are worldwide droughts, at the least, and 
have got these other implications. You can make 
significant penetration into one in just maybe three 
to five years. Whether you have any good warning 
of it, we don’t know. The mechanism, as far as it is 
understood, involves the North Atlantic circulation, a 
split-off from the Gulf Stream that becomes the North 
Atlantic Current and goes up and sinks in the Green-
land Sea and the Labrador Sea. The surface water 
gets so dense that it sinks. But if you have rain on the 
surface, or if you have fresh water floods coming out 

from Greenland, or if you have the hyposaline Arctic 
Ocean water push down into those things, then the 
sinking stops. And so the path to bring more warm 
water north into those latitudes drops out. That re-
arranges the atmospheric circulation.

dELANEy: This is the conveyor belt?

CALVIN: Yes, exactly. And, as I say, this has happened 
on average every few thousand years, but we haven’t 
had one since 12,000 years ago.

PALFREMAN: And they can last for how long?

CALVIN: Sometimes you can see some chatter. In 
other words, within 50 years we’ll start going back 
up and then it’ll drop again. Once they get down in 
something that looks like a bottom, the duration is 
centuries. There was a minor-sized one at 8200 years 
ago, 62 BC, which was a few degrees down. The big 
ones that go ten to fifteen degrees Celsius down in 
the higher latitudes – the last one that occurred at 
about 12,000 years ago lasted 1,300 years. And then it 
popped up within a time course of just a decade into 
this “warm and wet” like we have today. 

So, these are very fast changes that almost surely 
involve the atmospheric circulation, rearranging and 
transporting water entirely differently than in the 
other mode.

VELAMooR: Okay. Thank you, Bill. Let’s move on. 
Group 2?

Group 2

Perhaps in the 200- to 500-year level, 
we will become wise enough to begin 

modifying … the patterns of 
weather on the planet.

dELANEy: This group included Jon Palfreman, Mickey 
Glantz, Phil Longman, and myself – and Sesh 
remained with us. Basically we were to pick up on the 
heels of the discussion of the previous group, assum-
ing we had a sense of where they were going, which 
I’m not sure we did. We suffered from an information 
drought while we were working on our issues. We 
were to look at our own awareness, shifting from the 
way we define ourselves now, either at the national or 
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even at a supra-tribal level. As somebody mentioned, 
we tend to remember where our grandfathers came 
from and take great pride in that because it gives us a 
place in the universe. So, the shift of that, at the 25- or 
50- to 150- or 200-year level is something to be hoped 
for; I suppose that is the way to put it.

We also did not deal directly with how we react to 
difficulty, but I can see that virtually everything that 
Bill just said should apply to the kinds of things we’re 
considering, because nothing that I can imagine us 
doing, in the next hundred years anyway, is likely to 
reverse the trends. Perhaps in the 200- to 500-year 
level, we will become wise enough to begin modify-
ing – certainly not controlling, but maybe modifying 
– the patterns of weather on the planet. That’s a lot to 
be hoped for; it was not something we discussed.

We touched on but did not develop in great depth 
building on the indices that Sesh recommended for 
the first group, building on the educational emphasis, 
which seems not to have been too powerful a theme 
for the first group, and then, obviously, some level of 
monitoring. As Bill presented it, this was, in effect, 
learning from history, but in fact it may very well be 
that in the hundred-year time frame we will have the 
sensor-network capabilities on our entire planet so 
that we will be able to detect very subtle shifts that 
presage fundamental excursions, which we will either 
be prepared for, or be able to prepare for in the short 
term. That’s what we would take into our group.

The feeling was that we would have to, as a process, 
begin challenging the identity of individual groups to 
become clusters. I got the feeling – this was not some-
thing we explicitly talked about – that really we’re 
looking at a logical progression from what was once 
family, eventually became tribe, certainly then became 
neighborhoods of tribes, maybe local regions, even-
tually a nation-state, where perhaps we are now – and 
then clusters of nations, which, the feeling was, we 
would be dealing with over the next hundred years. 
Then I can imagine we would move to some sort of a 
planetary affiliation and presumably then we would 
be talking about which solar system we come from 
and, ultimately, which arm of the galaxy we are from 
and presumably the galactic cluster. This is probably 
beyond the thousand-year term, but it would be some 
trend of that type of governance.

… even if all the decision-making is not done in 
a transparent manner, very likely the amount of 

information available at our fingertips would, in fact, 
make transparent what was not transparent even 

30 years ago.

Another really powerful thought that came through 
was the transparency of decision-making. Jon Palfre-
man emphasized that even if all the decision-making 
is not done in a transparent manner, very likely the 
amount of information available at our finger-
tips would, in fact, make transparent what was not 
transparent even 30 years ago. The instantaneous 
accessibility to a vast reservoir of information is actu-
ally, if not a substitute for transparency, at least a vast 
improvement over the “informed individual.” That 
would be another way of characterizing the groups 
perhaps in the hundred-year timeframe.

Ready access to vastly greater datasets and interac-
tive neural networks of sensors distributed throughout 
the planet: with the combination of those, as well as 
rich archives that will be far beyond what the first 
group was able to tap into, we could perhaps look 
back in order to look forward. Geographically based 
regions would cluster together and then functionally 
based groups would cluster together. I got the sense 
that the functionally based groups might be a group 
like NATO, which isn’t necessarily entirely regionally 
configured, although it has regional components.

Then we talked about the success of the European 
Union, of ASEAN, the southeastern cluster of nations, 
and what actually is going on now, which is kind of 
a clustering for either economic purposes or other 
purposes, perhaps defense. We talked about the easy 
passage of capital today around the world, and pos-
sibly labor. The feeling was that maybe labor itself 
– the bodies – weren’t so crucial to exchange, but that 
jobs might move back and forth, and the capacity to 
produce might move back and forth among either the 
regions or the nations at the time.

Among things that we did not talk very much 
about was what role justice would play, picking up on 
Steven’s thought that if we could ensure that justice 
were allocated to all on the planet, that might actu-
ally fundamentally affect the way we all behave with 
regard to one another.
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We talked briefly about extranational companies, 
and somebody mentioned that they are a little bit like 
economic terrorists. I’m not quite sure that’s true, and 
I’ll invite whoever said that to address it, but they are 
a power, for better or worse, and they’re driven largely 
by profit, so they are optimizing their own profits by 
moving into the best niche for taxpaying. That may 
continue for as long as those niches are open.

We didn’t talk much at all about religion as being 
either a unifying phenomenon or a dividing phenom-
enon. We talked quite a bit about terrorism and issues 
related to it, and the loss of personal freedoms. 

Interestingly, you used the term enclaves. We dis-
cussed the theme that one of the paths – Phillip was 
the most articulate in developing this – might be that 
we would wind up with a reduced population overall 
and that population would begin to cluster itself into 
self-identified groups who could defend themselves 
simply by knowing as many as possible of their own 
groups. In a sense, it would be turning backward to 
the tribe.

The aging of the population while 
the population is still growing seems 
to me one of the most powerful and 
insidious disruptive forces that we 

may have to struggle with.

Then we talked about what might be limiting com-
ponents or parameters that would enter into what 
unfolded, and one of those clearly is going to be 
population. I’m going to invite Phillip and Mickey to 
comment on that. The aging of the population while 
the population is still growing seems to me one of the 
most powerful and insidious disruptive forces that we 
may have to struggle with. I think it was Phillip who 
said that we might have a much more laid-back popu-
lation because they’ll all be too old to care. Another 
might be energy. Jon brought up energy as a factor 
and asked if it was all still going to be carbon-based, 
or whether we would come up with others way of 
harnessing various kinds of energy. There wasn’t una-
nimity on that. There was the feeling, however, that 
energy could be one of the determining and limiting 
factors in terms of where we are a hundred years from 
now. How we cope with that, played off against the 
population dynamics, is going to be a major factor.

One of the parts that I found intriguing and, 

frankly, disturbing was the terrorism discussion. 
Phillip brought up that it will be almost impossible 
to ever monitor the minds of virtually everybody, and 
there will always be disaffected folks. Even accord-
ing justice to as many as possible won’t deal with the 
seriously disturbed or disaffected people who, a hun-
dred years from now, will have at their fingertips an 
overwhelmingly powerful capacity to do harm. I’m 
going to ask Phillip to develop that a little, because 
if we begin looking at the capacity that an individual 
might have to simply blow up New York City – just an 
individual; it’s not a network to trace; it’s not a website 
– this is serious to think about.

Who or what kinds of clusters of folks might be wise 
enough to actually govern these regional groups?

And then governance: Who or what kinds of clusters 
of folks might be wise enough to actually govern these 
regional groups? That was an issue that was touched 
on but was not well developed.

I think the other thing that we should, as a group, 
talk about is what Bill brought up. He used the analogy 
of the Internet, but, in fact, there are entire organisms 
that have a tremendous capacity to respond to injury, 
and they simply reroute neural and muscular paths or 
support paths for whatever is going on. Communities 
could do the same thing, and possibly entire plan-
ets could do the same thing. So, perhaps one of the 
most important things we could begin thinking about 
is how a hundred years from now we would be the 
most rebound-capable. By that time we should have 
been able to assess much of our history and know, at 
least to a first order, the kinds of things we might run 
into, even if they are surprises. We should perhaps be 
designing ourselves for something like that.

VELAMooR: Does anybody from John’s group want to 
augment this?
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… regionalization, which could 
either be geographic or functional … 

is a kind of stepping stone to 
planetary citizenship …

GLANTz: Regarding regionalization, which could 
either be geographic or functional – economic ties 
or trade or whatever, where you make some sense of 
community – it is a kind of stepping stone to plan-
etary citizenship, if that’s ever going to happen. I don’t 
think you can go from the individual to the state to the 
planetary. Something’s got to intervene in between; I 
suggest these regions.

It reminds me of a Chinese proverb. I’m not Chi-
nese, but I keep using Chinese proverbs because 
they’ve said it all and they’ve probably been there 
before. The one I am thinking of is the one about put-
ting the house in order and then putting the country 
in order; putting your region in order, then putting 
the world in order. I think we’re somewhere between 
the house and the country, and in the next 250 years 
it’s the regions, and then focus on the world. The goal 
is to get there, to put the world in order. How we get 
there is, I think, through regions.

But I’m asking you to think about a 
world in which knowledge isn’t freely 

traded; science has walls around it, 
because we cannot trust individuals …

LoNGMAN: There’s a competing vision that goes along 
with what Bill said of the next 100 to 250 years being 
marked by a radical decentralization and retribaliza-
tion of society. One of the reasons for that, in my view, 
is that current trends in technology enable the indi-
vidual nihilist or terrorist to wreak a disproportionate 
mayhem to the point that it becomes more and more 
dangerous to live in social organizations where you 
don’t really know very well who everybody is, where 
you’re not related to them or you don’t know them as 
a tribe. The alternative to that is a totalitarian system 
enabled with mind-reading capacities or something 
like that. We live in a progressive Western culture in 
which knowledge is always a good thing. But I’m ask-
ing you to think about a world in which knowledge 

isn’t freely traded; science has walls around it, because 
we cannot trust individuals with certain types of 
Faustian information. This is a competing vision with 
globalism. It’s the very opposite of the transparency 
that we talked about; it’s the very opposite of having 
ever wider and wider networks of identification. But 
it is nonetheless a future I think we have to contem-
plate, if not advocate, because there are many trends 
working towards it.

Another one is the vector for disease that emerges 
from globalization, a vector for financial contagion 
– that a globalized economy is subject to higher highs 
and lower lows (extreme weather, if you will). All 
these things argue against globalization, for decen-
tralization, and towards a much more personal world 
in which we are all much more aware of each other’s 
personalities and character.

SALMoNy: I very much appreciate, Phillip, this idea of 
competing visions, and I don’t want to suggest that 
I have any ideas about how some of this gets syn-
thesized down the road. But I remain hopeful that 
somehow we can trust one another on this planet or 
move in that direction.

I also come back to sharing resources in a more 
equitable manner as a possible means of getting some-
where that makes some sense and assures everyone of 
a little bit of safety and security and satisfaction in life. 
I can’t help but think that if there was a higher qual-
ity of life for the people who are acting as terrorists 
on this planet right now, we might be in a different 
world.

LoNGMAN: We talked some about ELF, the envi-
ronmental group that has been going around and 
committing terrorist acts.

dELANEy: Burning badly framed houses …

LoNGMAN: Right. They’ve done that. Presumably 
those are disaffected, bored, suburban children who 
need something to do and have inhaled an ideology 
that justifies major pranksterism – at the very least. 
They’ve killed people by accident. But even looking at 
the broader spectrum of bad actors, most of the peo-
ple involved in the 9/11 conspiracy were people who 
were upwardly mobile; many of them were college-
educated and were certainly not poor. 

This is a phenomenon we can see in the Western 
world too, whether it’s the Weather Underground, 
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or the Baader-Meinhof, or the Reprogate. These 
characters are often upper middle class, highly edu-
cated, disaffected, and if there’s an injustice, it’s not an 
injustice of equality of income; it’s some other kind 
of injustice of quality of spirit and participation and 
community.

I would suggest that these folks will be with us 
whether or not we achieve global justice. In fact, to 
the extent that we do achieve it, there might be even 
more of them. I think that part of what leads to this 
kind of behavior is an acting out when one finds 
oneself being no more than a “citizen of the world,” 
living in this postmodern utopia of little drama and 
heroism. That’s exactly the point at which you begin 
to emphasize how my grandfather was different from 
your grandfather, and to exaggerate their differences 
and, therefore, stir things up a bit.

dELANEy: Let me ask if you can imagine any solution 
to the problem that you just posed?

LoNGMAN: Well, it doesn’t have to be all this bleak all 
at once, but in looking at the outlines of solutions, it’s 
just too simple to say, “Appease this terrorist group 
demand,” or “Appease that one”; “Do this to Israel,” 
or “Don’t do that to Israel, and it’ll change.” Funda-
mentally, the psychological phenomenon of what’s 
happening isn’t unique to a culture and it isn’t rooted 
in injustice; it’s rooted in cultural conditions. As I 
said, I hope we don’t have to go here as a world cul-
ture, but I think access to information about how to 
make anthrax and related things – I’m particularly 
thinking of the nanotech revolution coming up, and 
the “gray goo” kind of stuff that anyone can make in a 
microwave-type device – we just can’t have individu-
als with that kind of access.

How you organize a scientific enterprise, a univer-
sity system in which there are walls and boundaries, I 
don’t know. But, certainly, for most of human history, 
even before the age of weapons of mass destruction, 
we have held certain information privileged, and 
I think that is part of what we’ll have to do in the 
future.

But none of these things end the world. 
They’re just little setbacks that are 

completely predictable 
and foreseeable.

PALFREMAN: I personally don’t think you can keep 
secrets well in this. In terms of nuclear fission, the 
only reason it was restricted was just that it was tech-
nologically difficult to enrich uranium. It was just a 
question of getting the technology, but even there…. 
It seems to me that one way to look at this is to build 
in Phillip’s scenario that you’re going to get a certain 
amount of this and just view them rather like the 
droughts: “This is another thing; you can expect a few 
of these things to go on.”

Your point, Bill, was that we need some redun-
dancy; we need to build some spare capacity into 
what we’re doing so we can respond to the just-in-
time sort of economy; it’s too thinly stretched when 
you get one of these, whether it’s a terrorist act or a 
drought or whatever. But none of these things end the 
world. They’re just little setbacks that are completely 
predictable and foreseeable.

dELANEy: As Phillip was talking, I was going to say, 
“Well, maybe this is a form of societal disease and 
we have never been able to stomp out disease. We try 
to inoculate ourselves as best we can, and maybe we 
would be inoculating some communities against this, 
but we would never be able to stop it entirely.”

LoNGMAN: That’s where quarantine comes in.

By going into enclaves, you 
automatically build the tribal 

enclave-oriented “we are better 
than they are” …

dELANEy: With the serious consequence, however, 
Phillip, that if we do that…. One of the things that 
create this willingness to attack others is the we/them 
sense. By going into enclaves, you automatically build 
the tribal enclave-oriented “we are better than they 
are,” and it just seems to be a path that folks go on.
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You could argue that getting 
communities more energy-

independent … would make them 
safer from disruption by terrorism.

CLUGSToN: There are some very interesting design 
questions and scenario questions in here: decentral-
ization, for example. You could argue that getting 
communities more energy-independent, getting off 
the grid, or reducing grid dependency, would make 
them safer from disruption by terrorism. Wherever 
you have large, concentrated, central-control mecha-
nisms or transmission lines, or whatever it might be 
that manages all this stuff, it is easy to disrupt it.

But that doesn’t necessarily have to be framed as a 
defensive mechanism. Living in a community where 
you actually know the people in a face-to-face way, 
and where there are some boundaries around it that 
keep it from being disrupted or invaded, isn’t neces-
sarily bad. It may well be that those are good things 
for a sustainable future. Part of getting people to quit 
being so completely dependent on Middle Eastern oil, 
for example, and becoming more dependent on local 
or regional renewable energy resources is….

dELANEy: Doing well with less.

CLUGSToN: Well, once you factor in all the costs of 
keeping that supply coming, it isn’t necessarily less. 
It could be more. But it’s just being generated more 
locally or regionally, and the subsidies flow has to 
shift. It’s probably less for BP-AMOCO at the moment, 
but they can make the shift and still do fine.

LoNGMAN: The more tightknit and self-governing 
those small communities are, the less they have to rely 
on surveillance from a greater state and the fewer civil 
liberties of their own they have to give up because 
they are more organic and self-reinforcing.

VELAMooR: As we look at things, there are two obser-
vations. You were mentioning ELF and the Saudis 
and all these so-called terrorist groups that are afflu-
ent and that come from upwardly mobile groups. But 
they are not acting as though they are in isolation. 
They are presuming to represent very large masses of 
people. In the Middle East, for instance, if you took a 
survey, the heroes for large masses of populations in 

the Middle East are these Saudi terrorists. If there was 
a global polling to take place and Osama was one of 
the candidates, against anyone else we might construe 
to be civilized, guess who would win?

The second thing is: The concept of that kind of an 
onslaught creating the reaction of causing fortresses 
to be built has already started. In fact, on the far right 
of the political fringe here, the words that you hear 
are “border, language, and culture, to be secured from 
all the barbarians at the gate.” That’s already starting. 
For instance, Israel is building a fence around itself, 
and there are other areas that are trying to say, “The 
only solution is to box ourselves in.” So, what you’re 
saying is not entirely unthinkable. It could be a cas-
cading of the same phenomena.

Ultimately, a decision every individual has to make 
is whether to choose to live in a world of fear and 

suspicion or to choose to go the other way.

dELANEy: However, there’s a lot of historical precedent 
that, in almost every single case, the barbarians even-
tually overwhelm a much more sophisticated society 
just because they’re rougher, tougher, and ready to 
fight for things that others take for granted. At the 
end of the Heian period, a very productive period in 
Japan was wiped out by the warlords. The exact same 
thing happened and was finally resolved in the Toku-
gama period, around 1600, when the strongest of the 
warlords wiped everybody else out and took over. 
That lasted two and half centuries, and then we broke 
it up by coming with the black ships. So, maybe we 
were the barbarians in that case.

Ultimately, a decision every individual has to make 
is whether to choose to live in a world of fear and sus-
picion or to choose to go the other way. That is a very 
fundamental and not a trivial decision you have to 
make. How do you conduct yourself? That’s the bot-
tom line, and there will never be a uniform agreement 
by the entire population. We all make decisions as to 
whether we are going to trust others or not, but you 
do it on some basis. I don’t see that stopping.

VELAMooR: Thank you, John. Group 3?
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Group 3

… a thousand years from now … what 
would be most striking to us would be 
the change in human consciousness.

GENET: It appears, from the discussion of the first 
two groups, that the planet could go in either of two 
directions. One direction is towards greater coopera-
tion, maybe up to regional and even starting towards 
global cooperation. But it could also head in another 
direction, of turning inward and not heading towards 
globalization. And there’s a third possibility that 
wasn’t mentioned, except that William Calvin hinted 
that every so often we have downturns of tempera-
tures and serious droughts. We need to keep in mind 
that an ice age could come back at any moment. So, 
perhaps for an ending to the television series, to make 
it dramatic, Jon might consider two starkly different 
outcomes at the thousand-year point.

Group 3 consisted of Rick Clugston, Elliott May-
nard, and myself. Our group considered a future in 
which we had become united as a species. We liked 
the idea of Joseph Campbell’s Hero’s Journey – a hero’s 
journey to understand and to do well. In The Great 
Work [subtitle: Our Way into the Future, Crown, 
1999], Thomas Berry talked about the ecozoic age, 
which is another way of looking at this. Elliott talked 
about global patriotism, becoming global citizens. We 
talked about an expansion of our Gaian conscious-
ness.

In trying to think through the importance of tech-
nology and environment, we settled on the idea that 
a thousand years from now, if we were able to trans-
port ourselves from now to then, what would be most 
striking to us would be the change in human con-
sciousness. If you took individuals from a thousand 
years ago and transported them to now, think how 
differently they would think about themselves, soci-
ety, and the planet. Perhaps a thousand years from 
now science and spirit will morph together. There will 
be a blending of cultures and religions, maybe even 
a blending of reality and virtual reality. And, if the 
planet has this large planetary consciousness with all 
this interconnection, what is it going to mean to be a 

human individual in a thousand years? It’s going to be 
considerably different from now. 

Elliott read a quote to the group that it would be 
nice for the entire group to hear. Elliott?

MAyNARd: This was something positive to think for-
ward to, from Dr. Robert Muller’s 4,000 Ideas for a 
Better World [MEDIA 21, Global Public Relations, 
2001]: “With humanity’s transcendence into cosmic 
consciousness in space and time, the sciences and 
religions will converge into an all-encompassing, 
holistic, spiritual age dreamt of by our ancestors, 
prophets, visionaries, saints, and the Earthly incarna-
tions of divine cosmic forces over eons of time.”

We can think of this whole sensor network, this 
modeling/processing network, as connected more 

directly to human brains … creating essentially  
a global nervous system.

GENET: Thank you, Elliott. 
Turning now to a theme that was brought up in 

earlier discussions, the idea of sensors … we talked 
about Moore’s Law. We can take Moore’s Law out a 
thousand years and picture a planet where there are 
sensors everywhere, billions of them in the ocean, all 
floating around in this huge information network. 
Moore’s Law leads to a great processing capability, so 
we should, in a thousand years, have very complex 
models. The Earth will have a constant sensing of its 
state, and modeling to enable thinking about what 
needs to be addressed. And external sensors – they’ll 
be moving out into the solar system. As an astrono-
mer, I know that we already have lots of sensors. We 
can think of this whole sensor network, this model-
ing/processing network, as connected more directly 
to human brains. Technology will connect us as indi-
viduals to our machine partners and sensors around 
the globe, creating essentially a global nervous sys-
tem.

We, ourselves, as a species might change. There 
might be wise genetic engineering applied in a respon-
sible way. Our supporting species in the plants and 
animals that we depend on for our survival already 
have been greatly changed from their wild state; that’s 
certainly going to continue in the future.
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As a species on the planet a thousand years from 
now, if we don’t stumble before then, we might find 
that we no longer have the problems of the past; we 
won’t be having the problems of sustainability. That, 
we hope, will have been solved. And maybe we’ll enter 
what you might call a restoration era, where we’ll have 
worked on reforesting the planet. We discussed the 
possibility of recently extinct species being regener-
ated – a kind of a Jurassic Park, but not so far back 
and maybe not such nasty animals.

We also talked about creeping degradation of the 
environment, the “frog in a pot” syndrome. Maybe a 
thousand years from now we will have reversed that, 
so that from one generation to the next it might not 
be very noticeable, but things will be improving.

But Planet Earth is an uncertain sort of place. We 
could have massive global changes in the climate. The 
sea level could jump up. A new ice age could start at 
any time. A large asteroid could be headed our way. 
As a species, as a civilization, we may not be prepared 
to handle these things now – and we are hopeful that 
these things won’t happen in the next thousand years 
– but by a thousand years from now, maybe we will 
be prepared to handle them. So, if we have a new ice 
age, even though it would probably be devastating, 
we can survive it intact. What could be fatal chaos, if 
we’re not organized as a species, could be something 
we could handle if we are organized as a species.

So, in this grace period called the interglacial, we 
need to take advantage of this calm before the storm 
to get our act together, to get united as citizens of the 
Earth so we’ll be prepared to handle things after the 
interglacial comes to an end. A good friend of mine, 
Pete Richerson, one of the founders of the modern 
theory of cultural evolution, says, when he is in his 
cynical mood, “Our species is really just a greenhouse 
flower. Our civilization started at the beginning of 
this wonderful, nice, warm, steady, nonfluctuating 
age, and when it comes to an end, we’re going to come 
to an end.” But maybe we don’t have to; maybe we can 
use this age to pull it all together.

VELAMooR: Thank you, Russ. Does anyone else from 
that group wish to comment?

… the organic, natural world and 
the machine world … these two 

worlds will be much more integrated.

CLUGSToN: That was a good summary. A couple 
embellishments: We thought a lot about how we 
would foresee the organic, natural world and the 
machine world come together. Both are matter. 
Clearly in a thousand years, given the trajectory we’re 
on, with the Internet now doing intuitive navigation 
and the kind of shifts that are happening, these two 
worlds will be much more integrated. In many ways 
we probably won’t be able to, or won’t want to, nec-
essarily see the boundaries between them. They’ll be 
blended together in a new form of organic existence 
that is also highly connected and highly conscious in 
many ways.

VELAMooR: One of our advisors, Dr. George Bugli-
arello, has done quite a lot of work in the integration 
of biology, society, and machines, and he calls it 
biosoma. If anyone is interested, I have lots of infor-
mation on it.

CLUGSToN: Clearly even now some of the technologies 
are emerging to do that. The question is: Do we actu-
ally have the wisdom to guide that development? It’s 
much like what we were talking about before: As all 
this knowledge emerges, it can serve good and evil. 
As we envision this scenario, what mechanisms are in 
place to keep it pointed toward the right direction?

VELAMooR: Another of our scholars who has done a 
lot of work on it is Gregory Stock, who will basically 
argue for letting the marketplace decide, rather than 
putting controls on from the top and trying to impose 
wisdom as defined by someone else. That has never 
worked in the past.

I have no doubt that not only 
humanity but our civilization could 
thrive in an ice age … It’s managing 
the transition that is the problem …

CALVIN: Market forces are well known for being a 
good way to reorganize things, if you have enough 
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time. The problem is trying to do this quickly.
I also want to comment on the notion that the ice 

age is coming back. I have no doubt that not only 
humanity but our civilization could thrive in an ice 
age, in a cooler, drier, windier climate. It would be a 
reduced scale, but I think that could work. It’s manag-
ing the transition that is the problem, so you don’t tear 
yourself apart thoroughly in the process and wind up 
with a lot of little scattered enclaves who all hate their 
neighbors for very good reasons of genocide in the 
past. That’s the kind of world you might wind up in 
if you don’t manage the transition. That’s one of the 
reasons I talk so much about transition.

When I wrote the Atlantic Monthly article on the 
climate flip-flop [refer to Calvin’s website, http://
www.williamcalvin.com/atlantic/index.htm], I 
received some responses. A whole course at Stanford 
was devoted to how the prediction might not be true. 
They came up with things like: “Well, we can convert 
to very efficient greenhouse agriculture and handle 
it.” And I said, “Fine. If we have 500 years’ lead time 
and we know it’s going to happen, we can do that – if 
the transition happens gradually over 500 years.” The 
problem is that if it happens in five years, you don’t 
have time to build the infrastructure; you don’t have 
time to get agriculture up and going in some new 
place on the planet where things are working better. 
You have a catastrophe because, given population size 
and concentration – if that population is not fed, the 
situation falls apart in very messy ways. You have to 
look at a lot of this from the standpoint of transition, 
rather than the end-state itself.

MAyNARd: I just wonder how we’re going to handle a 
transition. The stomachs of the mammoths were filled 
with buttercups, and we have similar evidence, appar-
ently, from many different parts of the area.

CALVIN: That was not a sudden temperature change. 
What happens when avalanches bury animals – yes, 
they have food in their stomachs and they get frozen 
promptly, but that was because they got buried in an 
avalanche. This is not the sort of thing that was shown 
in the film The Day after Tomorrow where people 
were frozen in mid-stride because of massive cold air 
descending – against all laws of physics.

CLUGSToN: On the subject of letting the market 
decide, if you look at what’s going on today, the mar-

ket is distorted by subsidies and policies and all kinds 
of false information that’s propagated to media and 
other outlets. We could make the transition to a solar 
economy. BP and the other energy companies prob-
ably know how to do it better than anybody. But they 
won’t do it until the signals change, and the signals 
are all artificially generated by policies that benefit 
certain interests. So, a big part of this question of how 
you manage the transition is transparency, but it’s also 
good government policy.

GENET: Bill, your point on transition is important. My 
point would be that we’re more likely to have a suc-
cessful and less painful transition if we’re united as a 
planet and have been for some time before this hap-
pens, as opposed to being at odds with each other. 
But maybe it’ll happen so fast it won’t make any dif-
ference.

dELANEy: Russ, did your group discuss the perennial 
science fiction issue that as computers become more 
and more powerful and smaller and smaller, eventu-
ally there will be sentient machines and a merging 
between machines and humans – and what, then, 
do we define as humans? Is that an issue, or is it just 
assumed that whatever derivatives there will be, will 
behave in a fashion that’s compatible with what we 
view as understandable human behavior?

Sometimes we humans forget our 
tool/machine partners, but actually 
they are us and have been us from 

the very beginning.

GENET: Yes, we did discuss that there would be a 
blending or morphing. I pointed out that from a very 
long viewpoint, we humans, ever since our brain 
started enlarging, have been partners with tools. The 
tools then became fossil fuel-eating machines and 
now they’ve become thinking machines. Sometimes 
we humans forget our tool/machine partners, but 
actually they are us and have been us from the very 
beginning. There’s no reason to believe that this will 
change. But the success of our species and the prob-
lems that we’re talking about here have both been 
brought about by this successful partnership, and I’m 
sure it will continue.
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dELANEy: So, you see no threat?

GENET: No. But it could be a stepping stone to some-
thing else.

GLANTz: I want to mention that we’re talking about 
British Petroleum as though they’re our friend. But 
I think we have to remember something. Their ad on 
television is “Beyond Petroleum,” and one of their ads 
talks about, “We’re your friend; we’re going to look for 
domestic sources of oil.” I’m just saying that it’s an ad; 
it’s a good ad; they are clever. Their symbol now is a 
flower. I’m being a cynic, but we’re giving them a little 
bit more credit than I would like to give them.

Symbols are important. We have our flag, and 
other countries have their flags, and the European 
Union created a new flag as its symbol. Is there a 
symbol for global warming? In other words, how can 
you coalesce interest around something? Do you fol-
low that global warming is something we should pay 
attention to? Sometimes it’s not the dialogue; it’s not 
the television show; it’s the symbol. There are lots of 
symbols around, and I just wonder whether symbols 
can be used to coalesce or to help create some iden-
tity on the larger scale, as opposed to tribal tartans. 
There’s your choice: a global symbol or a tartan?

I don’t really buy this notion that our 
consciousness is much better than that 
of someone living in AD 1000 … And I 

doubt that in a thousand years 
they’ll be any different.

PALFREMAN: I’m fascinated that in the previous meet-
ing, the group that had the thousand-year mark were 
all utopians too. There’s something about looking a 

thousand years out that causes people to say, “I’m 
going to make it up the way I would love it to be.” 

I don’t really buy this notion that our conscious-
ness is much better than that of someone living in AD 
1000. They lived in villages; they were very self-suf-
ficient; they looked after each other. The difference is 
that we have treaties and we don’t have so many wars. 
We have peace among various parts of the world. 
We have bigger units that we trade with. But, really, 
human beings today, it seems to me, are probably just 
as bad and nasty or good and generous as they were, 
and I doubt that in a thousand years they’ll be any dif-
ferent. We’re talking about organizational things you 
put in that help people be better and less destructive. 
You can’t change the human nature.

VELAMooR: Who would like to make the last com-
ment?

LoNGMAN: On that theme, and also on the theme of 
human technoconvergence, there’s one other aspect 
that hasn’t been brought out, and that is the tech-
nology of pharmaceuticals and the degree to which 
human identity may be changed by the fact that we’re 
all high, in one sense or another. This is already an 
issue in our generation. Am I depressed or not after I 
take this pill? I think that’s going to lead to all kinds of 
reevaluations of morality and of human identity.

VELAMooR: That concludes our session for the day. 
Thank you all. We’ll resume in the morning.
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Facilitator Participants

Sesh Velamoor Plenary Session

Using the input of the workshop discussions, the par-
ticipants addressed how the issues of the three time 
periods (25 years, 250 years, a thousand years) might 
best be dramatized in a television documentary series.

The purpose of everything we have 
been doing … is to create background 

material for the production of The Next 
Thousand Years television series.

VELAMooR: The purpose of everything we have been 
doing in these workshops, as was described yesterday, 
is to create background material for the production 
of The Next Thousand Years television series. The 
exercise that we went through yesterday was to bring 
forward different perspectives on the issues of sustain-
ability, the planet, resources, and so on. The reason 
Jon is here – he is the Executive Producer of the tele-
vision series – is so that he can take that material and 
translate it into something that can be dramatized as 
a television production.

I am going to ask you now to exercise your imagi-
nations: How would you go about dramatizing this 
material? But to be able to do that, we need some 
structure and some basic elements to give us the out-
line. I’ll ask Jon to describe what it will take, what the 
necessary ingredients are, then I will ask each of you 
to keep those elements in mind when you challenge 
yourself to consider the question of dramatization. 
Jon? 

There are really two kinds of 
documentaries: narratives (or stories) 

and essays. Those are the two ways 
people communicate.

PALFREMAN: You have to think of a television docu-
mentary as a narrative. There are really two kinds 
of documentaries: narratives (or stories) and essays. 
Those are the two ways people communicate. Stories 
are much easier, as they would be for a print jour-
nalist, because they have characters and they have 
dramatic form, which we all know how to navigate. 
With essays very often what you do is use a traveler. 
You turn the essay into a journey, and that way you 
get more of a sense of movement through a subject. 
If you have just an argument, it’s very difficult to read 
and to listen to; it’s very erudite.

The problem we have with this kind of topic is that, 
in order to make any sense of it at all, you end up hav-
ing to conceptualize it at a very high level, having to 
do with things like organization of a biological species 
into more complex life forms and so forth. You end 
up with something that we understand around this 
table, but that becomes increasingly dry and removed 
– but you need to understand it before you can cast 
it in a narrative form. I think that’s where we got to 
yesterday.

I was thinking this morning of some of the things 
we discussed, and it seems to me that the narrative is 
really historical. If we went back a thousand years to a 
medieval village, and used that as our starting point, 
and we looked at how that village is our first story axis, 
then we would see when it became a town, part of a 
region and then a nation-state, and then maybe joined 
the European community. We would have something 
we could follow through, and then we could use the 
past as well as the future, which would be very helpful 
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in a documentary. You don’t want to have to reenact 
or pre-enact everything; it just gets harder.

If you took that as our basic story axis, it’s really 
about how human beings organize. Then, what 
enables this? You have another axis, which basically is 
the idea: What enables increasing levels of organiza-
tion? Clearly, in the last thousand years, it was crucial 
to have access to abundant, cheap sources of energy, 
and to have technologies that can manufacture things 
and exploit and move resources around. The way we 
use energy now compared with the way they used it a 
thousand years ago is truly staggering.

In our period, this century, we have information 
technology, which improves the efficiency with which 
you move things, but changes it in a slightly different 
way. But then you could look at that as enabling tech-
nologies that make it possible.

Then, it seems to me, we have this axis of con-
straints. What are the things that can interfere in 
some way with this progression, if this progression is 
to increasing levels of organization? There has been 
this continuing concern throughout history about 
population. Just like the Malthusian theory – it looked 
like it was going to happen, but then there was feed-
back that altered things. As we go forward, some of 
the things Phillip said … we’ve got interesting things 
about population that would fall into this category 
of constraints, which are not by themselves planet-
threatening – all the ones Bill spoke about, along with 
climate shifts, droughts, terrorist actions, small wars, 
things that you can anticipate are going to be part of 
the story. They’ve been part of the story; they’re going 
to be part of the story. What dislocation have they 
caused in the past; what could they in the future?

What are the kinds of things that 
could dislocate on a bigger scale 
– things for which, again, there’s 

some precedent in the past?

And then it seems to me that we have another axis, 
which are these really huge things. What are the kinds 
of things that could dislocate on a bigger scale – things 
for which, again, there’s some precedent in the past? 
These would be massive climate shifts, or being hit 
by an asteroid, or something major to do with global 
warming. At the 250-year time frame, let’s saying that 

we’ve invented no other form of energy that is dense 
enough; we’ve dug into the coal and the methane 
clathrates so that we have driven up the atmospheric 
concentration to five or six times pre-industrial levels. 
That would be a situation. So would certain kinds of 
global infectious disease epidemics, an energy crisis 
– those kinds of things. That’s the structure.

So, you have this basic narrative, which I conceive 
of as going from village to town and into the European 
community. What kinds of things would happen? You 
could hit a lot of what was said here – for example, 
this idea that in trying to jump to these global organi-
zations, we’ve probably missed a step, and that’s why 
they’re not effective. They’ll become effective when 
we go through this regional step. But then we can 
unpack the enabling technologies that you need to 
have in order to go further with your organizational 
complexity, as well as the things that can disrupt it.

That’s an analytic structure from what we said yes-
terday. I hope that’s of some help to get us started.

Sesh, is there anything else you need?

… practically everything that 
drives us is based on … three basic 
relationships: man and God, man 

and man, and man and nature.

VELAMooR: Just one thought: When you talk about the 
transition from the early stages of organization com-
plexity to what we have today, what motivated that 
is a set of ideas. Those sets of ideas have everything 
to do with how we comprehend three basic relation-
ships, and I think that may have to be a background 
element in terms of how the future and sustainability 
have to be modified. Or, are those basic sets of ideas 
valid?

What are those three relationships? I think prac-
tically everything that drives us is based on our 
comprehensions, articulations, and agreements about 
three basic relationships: man and God, man and 
man, and man and nature. All foundational civili-
zational ideas can be described within those three 
sets of relationships. In considering this planet and 
sustainability and so on, do these three sets of basic 
relationships have to undergo modifications from 
what they have been over the last 2,000 years?
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PALFREMAN: I think I had “man and nature” in there. I 
didn’t have the other two.

VELAMooR: These very same relationships are totally 
the opposite of the Judeo-Christian traditions in East-
ern religions. To give you one example, in the Western 
philosophical traditions, God and man are wholly 
separate, whereas in Eastern philosophical traditions, 
man and God are one and the same, except manifes-
tations.

PALFREMAN: But in the context of this project, Sesh, 
how would that have affected this move either towards 
increasing organizational complexity or retreating, as 
Phillip was saying, in the other direction? That would 
be the relevant point.

VELAMooR: Exactly. In one sense I think what we end 
up struggling with is: How do these foundational 
ideas have to change, if we agree that complexity and 
sustainability and the planet and the resources are 
essentially reaching unsustainable levels? That’s only 
one modification I would make to the structure. At 
the base of it, we have to look at the background of 
the foundational ideas that motivate us to do what we 
do.

PALFREMAN: Right. “Man versus man” would be the 
economic trade.

VELAMooR: Exactly.

CALVIN: And war.

VELAMooR: “Man and nature” is probably the simplest 
one – again, in the Western philosophical traditions, 
nature is given to man as his dominion, to do with 
what he will, but that also has the role of stewardship 
and custody. Whether we’ve lost our way insofar as 
that aspect of it is concerned is something different.

To summarize what Jon said, basically you could 
look at the progression in time of where we have 
been to where we are and where we might go, and 
then bring into play constraints and the big factors 
that might affect it. The one element I added was the 
foundational ideas that have driven all this, and do 
they need to change? Does that make sense? Any 
questions?

We now have satellite pictures of 
giant dust clouds being generated in 

Mongolia and affecting the 
West Coast of the United States, even 

up into Alberta, Canada.

MAyNARd: I see an interesting way to shift from this 
perspective of Marshall McLuhan’s global village and 
moving into the global commons with the interaction 
of the oceanic systems, the terrestrial systems … We 
now have satellite pictures of giant dust clouds being 
generated in Mongolia and affecting the West Coast 
of the United States, even up into Alberta, Canada. 
So, here you have the interaction of the terrestrial, the 
destruction of land and topsoil, and also the atmo-
spheric commons. You have the three commons then: 
atmospheric, oceanic, and terrestrial.

Bringing those back into this interaction of the 
natural world and rerouting ourselves, this becomes 
a matter of traditional Eastern religious conscious-
ness in the sense of man’s interaction and relationship 
with Nature. Therefore, a sense of responsibility is 
generated from every action that we take, as far as 
technology or lifestyles.

VELAMooR: Elliott, how would you relate what Jon is 
saying to what you just said? We have started with the 
basic structure that Jon’s proposing. Are you propos-
ing a different structure altogether, or that we should 
modify what he’s saying? Is there a way to fit the two 
together?

PALFREMAN: I understand his point. What I would take 
from that would be our awareness of the intercon-
nection. Another good example would be Chernobyl 
and how it was detected in Sweden. This combina-
tion of the enabling technology, which enables us to 
see it, and the actual amount of effect it’s having on 
the global system … we can now make these links, 
so a dust cloud in Mongolia is affecting the climate in 
America. That could work quite well in the project.

MAyNARd: To answer your question, Sesh: What Jon 
is saying is that our powers of perceiving the health 
or status of the global biosphere through technology 
– aerospace technology and our computer technology 
– have been incredibly magnified, especially during 
the last two or three decades. On the other hand, we 
have the rootedness, so that our perception, in a more 
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religious-consciousness sense, has been brought up 
to an entirely new level of sensibility or sensitivity, 
following these two connections. That’s the way I see 
it. So, everything fits together nicely this way, yet our 
sensitivity level, our perceptual level, has come to an 
entirely new stage of evolution.

VELAMooR: I understand. Are there any other thoughts 
on the basic structure being proposed?

The challenge for us for the future is 
to continue to evolve work-arounds 

that allow us to form even larger 
groups until we get to a 

planetary-size group.

GENET: I think the basic structure is good with a 
theme of the evolution of complexity. Two things I 
might mention: One is that complexity evolves in a 
hierarchical manner, from the village to regions, to 
cities, to nations, and so forth. This gives us a hier-
archical level. The other thing about the evolution of 
complexity is that it is a fairly well known academic 
topic now.

The second point is that your idea that we have 
roadblocks to overcome that are keeping us from 
higher levels – this has been true in the past, too. As 
a species we’re naturally a small-group species. While 
we have evolved genetically what you might call 
“tribal instincts,” which allow us to work naturally in 
groups a little bit larger than chimpanzees, these are 
still small groups. We have had to develop cultural 
work-arounds that allow us to work in large groups. 
From a historical viewpoint, you can view these cul-
tural work-arounds that allow us to form ever-larger 
groups. The challenge for us for the future is to con-
tinue to evolve work-arounds that allow us to form 
even larger groups until we get to a planetary-size 
group.

One can consider humanity as kind of a crude 
superorganism. Ants are very smooth – the perfect 
little communists – and they easily form a superorgan-
ism. But we humans, since we’re really chimpanzees 
and small-group animals at heart, we have to employ 
cultural work-arounds. It’s been very effective; obvi-
ously we’ve taken over the planet. But on the other 
hand, it doesn’t quite sit well with us and so we always 
have to struggle with it.

You could picture in just one or two minutes going 
from the Big Bang to the village, so you show how 
complexity is evolving. Then we arrive at the village 
and you slow down the clock to go through how 
complexity has evolved over the past thousand years. 
Then you look to the next thousand years, and how 
we might overcome some of these roadblocks. But at 
the very end, again, you can speed it up, and the ques-
tion at the end is: “Will we humans on planet Earth 
figure out how to make the cultural work-arounds 
work so we can have a planetary superorganism that 
will survive?”

… this kind of huge paradigm shift 
that now is consolidating itself globally 

in the economic order … 
while liberating, it is also creating 

a whole set of problems.

CLUGSToN: I think the axis is very good. What I would 
add to what’s been said so far is to think in terms of 
the truly evolutionary or revolutionary moments. 
You could do that certainly with the cosmic side of it, 
from the Big Bang to the village, just to illustrate these 
moments of great transition when some wholly new 
mode comes into being, whether that’s a star forma-
tion or a planet formation or the emergence of life. 
But then when you move from the village and come 
to now, there are also huge moments culturally, the 
biggest one probably being the Enlightenment and 
the emergence of the scientific revolution – this kind 
of huge paradigm shift that now is consolidating itself 
globally in the economic order. In many ways, while 
liberating, it is also creating a whole set of problems.

If we use Sesh’s framework about the fundamental 
relations, obviously Western Enlightenment is built 
on a sense of nature as being soulless and there for us 
to manipulate. We do that more and more efficiently 
and externalize costs and so on.

So, a part of it is looking forward and saying, 
“What are these great transitions? What’s the one that 
we actually have to go through in the next 50 years in 
order to not destroy the planet or wipe out all the spe-
cies; to recalibrate our fundamental relationships to 
God, other human beings, and nature; and so that we 
live in a respectful, caring, and mutually enhancing 
way?” Then looking forward to making that transi-
tion and how that plays itself out, ultimately arriving 
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where Russ was talking about, in this planetary, spiri-
tual, scientific, integrated consciousness.

My deepest concern is that our desire 
for control and for dominion on this 

planet will make it uninhabitable.

SALMoNy: I really appreciate all the comments so far. 
I would like to see if we could focus some attention 
on the evolving relationship of humankind to nature. 
Something was said here this morning that we’ve been 
taught to have dominion over the Earth, that we are 
to be stewards of it. That may be so, but we are also 
creatures of this planet. We came from dust and we 
go to dust, and we have to somehow come to terms 
with the reality that we exist within nature; we are not 
separate from it. I think if we do redefine our relation-
ship to nature, we will have a better view of what is 
possible for ourselves on this planet.

My deepest concern is that our desire for control 
and for dominion on this planet will make it unin-
habitable. Our very best of intentions to preserve 
this Earth may be woefully inadequate if we do not 
recognize that we are a part of the biological com-
munity that has evolved here over millions of years. 
So, I would like very much to follow Sesh’s comments 
about looking at the relationships between not only 
man and nature, but also man and man, and how we 
might live more productively and peacefully together. 
And also to appreciate the fact that we are all crea-
tures under God, and live here with a greater sense 
of personal humility and respect for the Earth upon 
which we depend for our very lives.

LoNGMAN: Jon, this narrative that you describe would 
seem to start somewhere in the Middle Ages: Euro-
pean village progresses through the Enlightenment.

PALFREMAN: Yes.

Secular societies in our time are not 
succeeding in reproducing 

themselves. They’re being out-bred 
by fundamentalist societies 

of all stripes.

LoNGMAN: I would ask you to consider panning back. 
Where did that Middle Ages European village come 
from? It was once part of the Roman Empire, most 
likely. We have this sort of Enlightenment legacy of 
thinking of a linear progress from medieval times, 
but, of course, that village you have in mind is a leg-
acy of a failed globalism called the Roman Empire. 
How did that come about? 

There’s a fellow sociologist at Princeton named 
Rodney Stark who has written a very interesting 
book called The Rise of Christianity [subtitle: How the 
Obscure, Marginal Jesus Movement Became the Domi-
nant Religious Force, HarperCollins, 1997], in which 
he tries to explain the spread of Christianity in purely 
demographic terms. Basically what he’s able to point 
out is that in the 3rd century or thereabouts there was 
this very small deviation between pagans and early 
Christians in their rate of fertility and their rate of 
mortality. Early Christian communities didn’t prac-
tice infanticide to the degree that pagans did. Early 
Christian communities tended to their sick more 
than pagans did, which was important in an age of 
pandemic typhus. And early Christians had a higher 
fertility rate. He’s able to show that just this small 
deviation between, in our terms, “secular society” and 
“fundamentalist society” resulted in a demographic 
shift that over three centuries created a fundamental-
ist world or, if you will, a medieval world.

Secular societies in our time are not succeeding 
in reproducing themselves. They’re being out-bred 
by fundamentalist societies of all stripes. I’m not 
thinking just of Muslims, but also of Mormons. In 
our society today, it requires some “higher power” to 
incite us to have enough children to replace ourselves. 
There is a scenario in which the future belongs to fun-
damentalism if secular societies cannot find their way 
to reproduce themselves.

What I am suggesting is that there’s a cyclical 
aspect to history. There’s a pendulum effect between 
secularism and fundamentalism, and there are many 
ways in which the future may be fundamentalist, if 
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only because the fundamentalist are the ones that got 
around to having kids.

PALFREMAN: Presumably in the case of the 3rd century, 
Phillip, you’re comparing high fertility in the pagans, 
but even higher fertility in the Christians. A lot of 
babies are being born still, right?

LoNGMAN: And they’re not dying. They’re being suc-
cessfully raised.

PALFREMAN: Yes. So, over the thousand-year future, 
you think one possible serious scenario is that funda-
mentalist groups would out-breed secular groups.

LoNGMAN: And out-survive them too, because they 
avoid AIDS.

PALFREMAN: Does it follow from that, that this pro-
gression to increasing social complexity is stymied 
because they’re more essentially tribal? What follows 
from that socially?

LoNGMAN: Well, one way to view the fall of the Roman 
Empire is that it became sufficiently secular that it lost 
interest in fertility and in family, and faded away. I 
think that’s a real possibility for our secular society. 
We are pagan in many ways. We worship many gods. 
That’s what our tolerance is; that’s what our plural-
ism is. It’s a form of paganism. I am a pagan in that 
sense; I’m a totally secular person. I don’t wish for this 
future, but I see it coming.

PALFREMAN: Couldn’t you have – for example, in 
America – a pluralism of many religious groups that 
balance each other? Is that not a solution to this? You 
could have lots of religious fundamentalists, but you 
have lots of different groups; therefore, it would be 
balanced. It would still be a secular society.

Who is going to survive terrorism? It’s 
going to be people who are organized 

in social forms in which strangers 
are immediately recognized 

and excluded.

LoNGMAN: The population aging threatens a lot of our 
secular institutions, particularly how we care for the 
elderly, for example, Social Security, Medicare. Who is 
going to survive, in a Darwinian fashion, against that 

environmental change? It’s going to be the people that 
have close kinship structures, close networks. Who 
is going to survive terrorism? It’s going to be people 
who are organized in social forms in which strangers 
are immediately recognized and excluded. This is not 
necessarily a bad thing but it is, I think, the tendency 
of the moment. That’s where we’re going.

We have seen previous examples in history, partic-
ularly the Roman Empire, of increasing secularization 
(globalization, if you will), and it comes to an end. Or 
it has come to an end because these societies lose their 
way in regenerating the human capital that their very 
complexity requires more and more of. It requires 
more and more education, more and more social 
adjustment, more and more consciousness-raising, 
complexity, and yet simultaneously these societies 
lose their ability to foster that kind of human capital.

CALVIN: I want to come back to something that Russ 
said. You were essentially talking about the evolution 
of complexity. That’s a point you may be able to get 
across in one of the later programs. If you’re going 
to talk about the thousand- or 250-year future, it’s 
very likely that we will have made some steps beyond 
where we are now. Instead of having people think of 
this in bureaucratic terms, which I’m afraid is what 
they will default to, you can always use some simple 
examples of what levels of organization are. One of 
the standard ones is: You take fleece and you spin it 
to make yarn; you take yarn and you weave it to make 
cloth; you take the cloth and you assemble it to make 
clothing. These are all different levels of organization, 
in the sense that they can be practiced and under-
stood in their own terms. You can make clothing 
without knowing how to spin yarn. They are studies 
unto themselves, at each level.

And we readily invent new ones, which is best seen 
in language. You can use the two-year-old, three-year-
old, and four-year-old child as examples, where they 
go from simple names for things, so they have con-
cepts, and then to relations between concepts, which 
is what we call a very simple sentence. And then we 
do big, structured sentences – four-year-olds are 
tuned into narratives. This is a pyramiding of stages. 
And we’re always inventing new ones. Every time we 
invent an analogy, we’re finding a relation between 
relationships. So, in the societal sense, we may very 
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well do some more of that. I don’t know quite how to 
present the speculation, but certainly, judging from 
the past, we’re quite capable of doing these things.

… there’s always a dual system 
of rewards for cooperation but 

punishment for noncooperation, 
because the selfish cheaters will 

ruin a system like this …

GENET: In looking at the evolution of complexity in 
distinct hierarchical levels, which appears to be the 
way it evolves, the emphasis should be in two areas. 
One is on cooperation between, for example, villages 
and cities to form a nation, or between nations to 
form a region. So, there’s cooperation of lower levels 
to form a higher level.

The other key element throughout the evolution-
ary story of life is punishment of the noncooperators. 
If individuals can get the fruits of this larger, coop-
erative enterprise without having to do their part, 
then the whole thing falls apart. So, we have evolved 
genetic instincts – we get really upset with people 
who don’t contribute to the group. If you look at the 
mechanisms that form villages and higher levels, 
there’s always a dual system of rewards for coopera-
tion but punishment for noncooperation, because the 
selfish cheaters will ruin a system like this if they’re 
allowed to flourish.

CALVIN: There are strong instincts that we are born 
with, in terms of how cooperation gets organized. We 
apparently develop strong instincts for paying back 
cheaters. Even at substantial cost to yourself you may 
do this. While we formulate this as cheaters in the 
cooperation sense, the instinct itself carries over into 
things like paying back violators of various sorts. The 
psychology of suicide bombers, I’m afraid, is using 
that same biological instinct.

CLUGSToN: You may be able to integrate some of this 
into the dramatic tension or the drama of this pro-
cess. There is, I think, a danger of making it seem too 
inevitable that complexity emerges and that we move 
on toward ever-increasing higher levels of harmony 
and justice. As Phillip was saying, that’s not inevi-
table. Granted, we have the universe because things 
did work out at all these points – and human soci-
ety, in some ways – but still it’s not a done deal. So, 

what were the tensions historically, and then what are 
they now? Robert Kaplan wrote The Coming Anarchy 
[subtitle: Shattering the Dreams of the Post Cold War, 
Random House, 2000] about this whole breakdown, 
which is very similar to what Phillip is talking about. 
We could go through a real dark age.

CALVIN: Biological evolution is full of dead ends.

… we are on a finite planet … I think 
it is important for us to understand 

something about limits to growth … 
limits to which a global economy 

can expand …

SALMoNy: This whole matter of complexity is a good 
point, but I think we have to look at the scale of 
complexity as it now exists within the context of the 
finite planet on which we live. I think there are some 
questions to be raised, in light of a lot of scientific evi-
dence, about increasing human population numbers 
and growing the global economy. It may be very dif-
ficult, even in the 21st century, to maintain billions of 
people on this planet and also to expand economic 
activity that depends on limited resources of nature 
for its very existence.

So, I would only caution us, as we think about extol-
ling the virtues of ever-increasing complexity, that we 
are on a finite planet. We may be going other places, 
to other planets in the universe, some day far into the 
future, but I don’t see a lot of evidence for that at this 
moment. I think it is important for us to understand 
something about limits to growth. Parts of that under-
standing have to do with limits to complexity, limits 
to human population numbers, and limits to which a 
global economy can expand before it approaches the 
limits of the productivity of the Earth.

VELAMooR: One question I had for Phillip: In terms of 
the scenarios you drew, what would be your explana-
tion for the shift from the paganism or the pantheism 
of civilizations to monotheism and the fundamental-
ism in early Christianity?

LoNGMAN: Well, I think it’s a survival strategy. 
Remember, the 3rd century is a time when the West-
ern world…

VELAMooR: Are you speaking of 3rd century BC?
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LoNGMAN: AD.

VELAMooR: I’m talking about even earlier. I’m talking 
about the transitions prior to the Christian era, up to 
the point where the Christian era beings. What caused 
that transition from the pantheism or the paganism of 
the Egyptians to the monotheism of early Christian-
ity?

When humans are faced with those 
environmental challenges … the ones 
that organize successfully are the ones 

that push their genes to the future.

LoNGMAN: Well, that’s basically the history of Juda-
ism, which, first of all, is more obscure in history, 
and I don’t think it’s analogous to what we face today. 
The 3rd century AD is a much more analogous time 
because in that era we did have this globalized sys-
tem, the known world. It was bureaucratic, based on 
the rule of law, secular, vaguely spiritual but not too 
much preoccupied by metaphysical questions, and 
it encountered an environmental change. The envi-
ronmental change was, first, a series of pandemics 
– typhus we think, mostly. That would be our AIDS. 
It experienced a subreplacement fertility rate. It expe-
rienced an estrangement between men and women to 
the point that the family just kind of fell apart.

There is a kind of Darwinian process: When 
humans are faced with those environmental chal-
lenges, they organize in different ways, and the ones 
that organize successfully are the ones that push their 
genes to the future. In that century it was the early 
Christian communities. The way they lived, the way 
they saw Earth and God, allowed them to push their 
genes into the future, and the pagans didn’t.

And what can we learn from the pagans – because 
we are the Roman Empire now. We find ourselves 
suddenly, for a generation now, not caring enough 
or getting around to having enough children to 
even replace ourselves. We find ourselves in a form 
of social organization in which we are unexpectedly 
vulnerable to all sorts of infectious diseases, and in 
which we are vulnerable to the barbarians, if you will. 
I don’t think it’s written in history that we have to fall. 
I’m not being Gibbon here, but the analogy is quite 
strong.

And if you look around at fundamentalists today, 
whether they are Mormons or Muslims, they are cop-
ing with a lot of the challenges on our plate. AIDS is 
not a big-time problem in the Persian Gulf and North 
Africa. One thing that Islam does for people is it pro-
tects them from AIDS. We’re of the habit of thinking 
of Islam as a kind of failed religion in the sense that it 
didn’t create the prosperity …

VELAMooR: It’s the fastest growing religion on the 
planet.

LoNGMAN: Yes, and it’s not an accident. That is a cop-
ing mechanism, and so far a successful one, just as 
Christianity in its time dealt with the problems that 
were on people’s plates at that time.

GENET: Sesh, in answer to your questions on the ori-
gins of Christianity, a very good book is Darwin’s 
Cathedral [subtitle: Evolution, Religion, and the 
Nature of Society, University of Chicago Press, 2003] 
by David Sloan Wilson. He’s both an anthropologist 
and an evolutionary biologist. His take is very similar 
to Rodney Stark’s. They’re both excellent books, if you 
want to understand the origins and rise of Christi-
anity from a cultural-evolutionary viewpoint. David 
Sloan Wilson’s point is that early Christianity flour-
ished beyond its origins in the Jewish state because 
it provided a sense of community for the underclass 
and allowed them to come together to support each 
other. It was a Darwinian sort of strategy that was 
successful.

The thing that Phillip is talking about in the 3rd 
century actually started right at the origins of Chris-
tianity. Essentially Paul’s strategy in the communities 
he set up outside of the Jewish homeland was a strat-
egy that favored survival, and it worked.

CLUGSToN: But then it became a globalizing Holy 
Roman Empire, and that was to a great extent because 
Constantine converted, and whatever this was emerg-
ing vitally from the underclass in an early Christian 
community suddenly became empire and consoli-
dated – for a while.

Back to the story line, Joseph Campbell had an 
interesting piece in The Power of Myth [co-authored 
with Bill Moyers, 1st edition, Doubleday, 1988] where 
he was using icons. What was the biggest building in 
these transitions? You had the cathedral, if we’re start-
ing in the Middle Ages, and then we move from that 
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to the palace, the castle, the “royal secular,” if you will. 
And then it’s the Twin Towers; it’s the business sky-
scraper – showing these different shifts. 

So, what is it next? What’s in the next phase? If it’s 
a planetary Earth-base, what would emerge? Is there 
something bigger and taller and more powerful? Or 
maybe it’s just the Earth itself.

SALMoNy: Is what is to follow the Twin Towers pos-
sibly something like a Tower of Babel? Something 
bigger, taller, and symbolically more awesome? Some-
thing rivaling the works of Deity?

… are there places where the 
majority of the scientific ideas and 

the technologies develop? They don’t 
tend to develop in fundamentalist 

places, do they?

PALFREMAN: If one takes this demographic trend as a 
tension, as a thing pushing back in the other direction, 
are there places where the majority of the scientific 
ideas and the technologies develop? They don’t tend 
to develop in fundamentalist places, do they? Basi-
cally you could have a much bigger population; if 
you’ve got laser-guided missiles, you can still knock 
them out, provided you are inventing technology at 
a faster rate. It doesn’t necessarily mean that you’re 
going to reverse that trend; it just means you’re cre-
ating conflict. Had the Roman Empire had superior 
technology, it might have …

LoNGMAN: Well, for many centuries they held them 
off with their superior technology, and their walls and 
their gates. But ultimately, as I read history, there was 
a failure of will and of self-confidence. It came from 
many sources, I suppose, but one way or another, the 
pagan lifestyle led to a breakdown in the family so 
that people who got sick weren’t taken care of, and 
ultimately …

PALFREMAN: So, demography rules, do you think, ulti-
mately?

Demography isn’t destiny, but it does define 
the realm of the possible.

LoNGMAN: Demography isn’t destiny, but it does define 
the realm of the possible. There are many forces besides 
demography that are feeding towards this fundamen-
talist future or medieval future, but demography is 
a big part of them. I think this is actually helpful to 
your story because in any story you want tension, a 
contest of ideas. I just started out saying: Don’t think 
of it as a linear progression of progress; the human 
race has risen and fallen many times.

VELAMooR: At this point, as far as the structure of how 
you would make up the story, I think we’ve covered it 
pretty well. Taking the evolutionary course, the past 
to the present to the future, whether you start at the 
village or even earlier, from the Big Bang to the reli-
gion, and from the village to today, and then going 
forward into the future. That’s three steps. And then 
around that, Jon was proposing to look at constraints 
that have come into play, and the work-arounds that 
have caused us to proceed forward. Throw in the ele-
ment of punishments and rewards for how we have 
reacted, and, at the same time, as an opposite possi-
bility, to look at what Phillip is suggesting insofar as 
a contrarian move from strictly evolutionary, com-
plexity techno-heaven to a regression – from a linear, 
forevermore progress to perhaps a cyclical regression 
– and then on again to a forward movement, and so 
on.

I think we can move to the next step now. Keep in 
mind what Elliott said about the three major spheres: 
the atmospheric, the biospheric, and the terrestrial. 
These are the three major domains that are continu-
ously interacting insofar as the really big picture is 
concerned.

Given all of that, I would like each of you to take 
a shot at this. How would you tell the story of this 
planet? Jon, would that be a good next step?

PALFREMAN: It’s very helpful the way it’s going.

MAyNARd: I would like to put a small tail on this, to tie 
up this last discussion. Since the Roman aqueducts 
were lined with lead to keep them from leaking and 
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the dinnerware was also lead, there is some pretty 
good evidence that part of the reason the Roman 
Empire declined was due to a mental deterioration 
that was caused by self-imposed environmental pol-
lution.

PALFREMAN: I have one question again on the demo-
graphics, the kind of inversion that happens when 
people become better educated and richer, so they 
want fewer children. Are you saying that’s not going 
to happen in fundamentalist societies when they get 
richer?

LoNGMAN: Given the cost of children in our secular 
society, whatever children are born in the future will 
be disproportionately born by people who are at odds 
with this modern human environment that we’ve cre-
ated. They will be motivated by some higher power. 
That higher power might be God; it might be a totali-
tarian state. But it will not be economic incentive.

PALFREMAN: It’s mostly working class though. My 
point is that when those people become middle class 
– the Mormons are an exception, it seems to me, but 
most of the people who want to have lots of children 
are less well educated and they’re poor. Right?

LoNGMAN: That’s right. So, one can imagine a world in 
which there are dramatically fewer human beings on 
this Earth. And yet what human beings there are, are 
products of these tightknit, organic communities in 
which people have children not because it makes any 
economic sense, but because God told them to have 
children.

PALFREMAN: If all the world became middle class, 
would this demographic model still work?

The world is becoming middle class 
gradually, and that’s why we’re 

seeing this dramatic fall in fertility 
in the Third World.

LoNGMAN: The world is becoming middle class gradu-
ally, and that’s why we’re seeing this dramatic fall in 
fertility in the Third World. But, again, the popula-
tions that have above-replacement-rate fertility will 
be the most primitive in our terms, but in other terms, 
the most moral….

CALVIN: Also the most intolerant.

Intolerance is absolutely necessary to this story line … 
you have to define yourself in opposition. 

LoNGMAN: Yes. Intolerance is absolutely necessary to 
this story line. In order to keep that tightknit commu-
nity, you have to define yourself in opposition.

VELAMooR: So, at different times there are different 
societies following the same path.

LoNGMAN: In a self-serving way.

VELAMooR: For instance, the scenario you’re describ-
ing as it might be occurring in Germany or in Japan 
or United States – the same patterns are afoot but in a 
phase-shifted sense in India, in China, in Africa, and 
everywhere else.

LoNGMAN: Precisely.

VELAMooR: So, that’s what gives it the cyclicality that 
you are talking about. They might rise and then they 
fall. The cycle that you are proposing then is one of a 
fundamentalist beginning, secularizing, regressing to 
a fundamentalist end, and in turn emerging as some 
progressive secular arrangement somewhere else.

LoNGMAN: That’s right. The last time it took about 
1,300 years. Maybe it’ll take less time, next time.

SALMoNy: As we go through these cycles and if we were 
to reach a point where people in the Third World are 
described in some sensible way as middle class, and 
we have on this planet, say, six, seven, eight billion 
middle-class people with values such as we possess 
– where is the food? Where is the water? Where are 
the other natural resources? Where is the clean air 
coming from to sustain this kind of a world?

VELAMooR: Phillip, how does that question fit within 
your model?

LoNGMAN: I would quibble with you about the abil-
ity of an enlightened, highly organized human race 
to support eight billion people in the same way. But 
if you’re right and we’re facing some sort of true Mal-
thusian breakdown, the point still stands.
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VELAMooR: It reinforces your hypothesis.

LoNGMAN: Yes, that’s right. Who will survive? It will 
be the people on small plots raising their own food, in 
the places that are most peripheral in the world today 
because they will be the least affected by this environ-
mental breakdown that you’re envisioning. That has 
happened in history, too. That’s the history of Babylon 
– right?

CALVIN: The problem with big, concentrated popula-
tions is that the bigger they are, the harder they fall. 
There’s a collapse potential that comes with building 
things that big. That ability to dig a big hole, when 
you fall … it takes a lot of time to dig your way out 
of a worldwide version of Bosnia, for example. That 
is, I think, the true problem with numbers. People 
will always argue that we’ll learn via technological 
efficiency – the technofix in the sky – to solve those 
problems. There are a great many religious people, 
for example, who think that will be taken care of. It 
just makes a hard argument, unless you get down to 
the more nuanced views of what are the particular 
problems for which we need to shore up our shock 
absorbers.

CLUGSToN: It may be helpful for the story line to con-
sider that if we’re seeing these threats from asteroids 
to big crashes, what does that mean for the way we 
try to weave our way through that? Maybe part of it is 
learning something from the fundamentalists or from 
the decentralized, locally self-reliant communities. 
They don’t have to be horribly intolerant necessarily. 
To some extent, we can move in that direction if we 
think we’re part of the population that might collapse 
in the big urban setting.

… compare the success of 
fundamentalists with the failure of 

socialist economies …

PALFREMAN: The other element no one has mentioned 
is to compare the success of fundamentalists with the 
failure of socialist economies, which were engineered 
by societies to care but that just collapsed. That seems 
to be an element – if somebody could talk about that. 
You could say, “Well, it was tried; everyone was guar-

anteed a job; it had its time.” What is the difference 
between that and fundamentalism?

LoNGMAN: The failure of socialism in our time is the 
ultimate failure of secularism.

PALFREMAN: What I’m saying is that they tried to intro-
duce the idea with some of the elements that human 
beings would look after other human beings – right?

LoNGMAN: In my book [The Empty Cradle: How Falling 
Birthrates Threaten World Prosperity and What to Do 
about It, Basic Books, 2004] I have a very interesting 
discussion of the demographic history of the Soviet 
Union. The Soviet Union was amazingly successful in 
bringing women into the workforce. In the ’70s we 
had to listen to Kremlin speeches about how Soviet 
society had basically solved the tensions between 
work and family. They had a wonderful daycare sys-
tem. By many of the litmus tests that we bring to the 
question, “Do we live in a just society?” Soviet society 
had achieved these things. And, yet, in the midst of 
it, their fertility collapsed, absolutely collapsed! And 
particularly collapsed in the Russian Federations, 
while at the periphery of the Soviet Union, the Mus-
lim hoards, if you will, were not susceptible as much 
to these trends.

The Soviet Union made many mistakes – they put 
too much money on the military – but even if they 
hadn’t made those mistakes, there’s a demographic 
case to be made that the Soviet Union could not have 
survived.

PALFREMAN: But they didn’t solve, obviously, the free-
loader problems, which the kibbutzim didn’t either. 
That’s a huge issue. Somehow in this society there 
weren’t people punishing the people who were lazy.

LoNGMAN: Or punishing people that didn’t do their 
fair part to raise the next generation.

PALFREMAN: Right. That’s one thing, but you’re saying, 
independent of that, that basically people didn’t feel 
like having children under this regime?

LoNGMAN: There was no incentive to have children. 
You still got your pension whether you had children or 
not. In fact, you would probably get a bigger pension 
because, not being encumbered with children, you’d 
have a more successful career. So, people didn’t.
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There were other things going on: They had an 
acute housing shortage that made it difficult to raise 
families and there was an alcoholism problem among 
the men. They had different manifestations of break-
down, but the Soviet Union in the ’50s had a higher 
birthrate than the United States. When the Russian 
Empire was building, the average woman in the 
Soviet empire in 1900 had seven children, and that 
empire pushed forward at an average of 50 miles a 
day, through the force of demographic momentum. 
Then some time in the ’70s, that all flipped.

So, the Soviet Union, although it’s not talked about 
very much in demographic terms, was really a har-
binger. It is a paradigm case, even more so than Japan, 
of a country that flipped to subreplacement fertility 
earlier than other places.

SALMoNy: As we look around and we see the loss of 
wildlife habitat, the depletion of natural resources, 
biodiversity loss, and degradation of the environ-
ment, it’s time to ask, in light of what we’re talking 
about here, some hard questions about capitalism, 
particularly its current pyramid scheme structure, and 
about the role of a continuously expanding economic 
growth system on a finite planet to much longer meet 
the needs of over six billion people. We now know 
that there are millions of us on this planet who are 
obese. We also know that billions of us are starving. 
We know that wealth is pyramiding into the hands of 
millions of people at the top of this global economy, 
while billions of people exist on resources valued at 
less than two dollars per day.

I understand that there were problems with earlier 
economic systems, and it has been made too clear to 
all that there were problems with communism, and 
they have been laid bare. But until people of the 21st 
century look at the problems that capitalism presents 
for a viable Earth, for an Earth that is fit for human 
habitation, I think we have put ourselves in real dan-
ger and do a disservice to life on this Earth and also to 
future generations of children who are relying on us 
to provide the leadership for going forward.

At this point I would like each of you 
to put yourself in Jon’s shoes and 

tell the story.

VELAMooR: At this point I would like each of you to 
put yourself in Jon’s shoes and tell the story. We’ve 
talked about all the elements, all of the variables that 
might come into play. So, now take your shot at telling 
the story of the planet. Literally a story; no theory.

GENET: I’m going to tell a story. I’m going to be a guide 
through time.

VELAMooR: Not a guide, a storyteller.

GENET: Okay. This is the story of the universe and the 
strange species called humanity. The story starts with 
the Big Bang and the physical evolution of complex-
ity. Maybe in 20 or 30 seconds there are flashes as 
atoms build into suns and molecules. Finally there are 
planets galore, and we say, “Let’s go to this tiny planet. 
We’re going to take the story of this planet.” 

Now we look at the major turning points in evo-
lution, from bacteria to multicellular organisms 
to animal societies, and then we say, “We’re going 
to pick one of these animals,” and of course it’s the 
early hominids. We follow their story: how they form 
tribes, their partnership with tools, and how these 
tribes competed with each other. Group selection 
takes place and they get the tribal instincts of cooper-
ating inside but being hostile to outside groups; they 
punish cheaters, and even punish people who don’t 
punish cheaters.

Then agriculture starts, and we have villages, then 
cities. We have early empires, and they fall. We have 
the Roman Empire; it fails. 

Now we pan to another failed empire. We’re back 
to the village again, somewhere in Europe. We have 
printing; we’ve got the Renaissance; we’ve got science; 
we have threads of the story of energy and informa-
tion – these rapid growths. We have wind-powered 
energy first, and then we have fossil fuel, and then 
we have fossil-fuel machines. Then we have the West 
with the machines that spin cotton cheaper than the 
Indian villages can.

The West makes a grab for the planet. They’re doing 
fairly well, but others copy what the West does. Japan 
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is one of the first to copy the West. And China copies. 
Now we have globalization; we have the World Trade 
Organization; we have the World Bank; we have the 
American superpower. We hope cooperation always 
will win in the end, at a higher level of cooperation. 
There are setbacks along the way. So far the evolution-
ary rewards of ever-larger scales of cooperation have 
won out, but there’s no guarantee that it will this time. 
That’s the tension.

Now we pan back out. We see all the planets. We 
see that some of the planets are making it through this 
bottleneck and, having united planet-wide, they go 
on. They have solved the problems of planetary coop-
eration. Others fail along the way, but hopefully our 
tiny planet makes it through, and we head towards 
the next scale of cooperation, which is galaxy-wide 
cooperation of cooperative species. End of Story.

VELAMooR: Okay. Who would like to go next?

The long-standing cultural preference 
for increased food production is 
a primary reason for the human 

population explosion.

SALMoNy: I so much like the idea that you raise about 
the tale of the planet. It fits so neatly in what little I’m 
going to have to say, because this is truly a tale. And it 
begins: The planet we inhabit is a self-regulating, self-
sustaining, and self-renewing home – one that has 
worked well for millions of years. Our ancestors lived 
here as hunter-gatherers. Presumably their numbers 
fluctuated in a cyclical manner based on food avail-
ability. In early times more obtainable food gave rise 
to more people, and the lack of food, to less people.

Green plants are at the base of our food chain. 
Plants are consumed by other life. Consumers of one 
species are consumed by others. In the natural order of 
all living things, food populations and feeder popula-
tions oscillate in equilibrium. They control each other. 
As food increases, the feeder population increases. A 
point is reached when the feeder population increases 
and that results in a decline in the amount of available 
food. Then as food supply decreases, feeder numbers 
stop growing. As feeder population declines, the food 
population can again increase. This is a negative-
feedback loop. An example of it is something with 

which we are familiar, a thermostat. This instrument 
maintains the temperature in our homes by means of 
switching off the thermostat when the temperature 
gets too hot and switching it on when the tempera-
ture is too cold. In a negative-feedback loop, a point 
is reached at which extreme changes in temperature 
are halted. That is to say, the temperature of the house 
is maintained within limits. The house cannot get too 
hot or too cold because the thermostat arrests exces-
sive changes in temperature.

Several thousand years ago humankind unknow-
ingly shut off nature’s thermostat that controls extreme 
changes in human population numbers. At that point 
we shifted from hunting and gathering food to grow-
ing it and storing it in amounts that were greater than 
what was needed for immediate survival. A culture 
shift from foraging to producing food occurred. More 
food gave rise to more people, who produced more 
food, which gave rise to more people, who produced 
more food, which gave rise to more people, and so 
forth. Soon increasing numbers led to the percep-
tion that the production of more food was necessary 
to feed more people. An increasing food supply and 
increasing absolute human numbers were continu-
ally accelerating in a food-population spiral we know 
today as “the food race.” This is a positive-feedback 
loop. The thermostat to regulate the relationship 
between food and feeder populations with regard to 
the human community was rendered inoperative by 
the developing capability to increase food produc-
tion at will, and seemingly without limits. Scientists 
have observed, and observed repeatedly, that the pro-
duction of food to feed a growing population, as has 
occurred for ten thousand years in our culture, results 
in even larger human population size.

Agriculture gave rise to the culture shift from 
hunter-gatherer to food-producer, and provided 
the very foundation for an economic system that 
increases food production. The continuous expan-
sion we see today follows a course established at the 
dawn of our culture, and may have reached a point in 
human history when human numbers and unbridled 
production could overwhelm the living resources of 
this planet. The long-standing cultural preference for 
increased food production is a primary reason for the 
human population explosion. As a consequence, an 
organism exists that is capable of precipitating mass 
extinction.
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Since increasing the amount of obtainable food 
gives rise to increasing numbers, there are options 
that become clear. Certainly, one choice is another 
cultural shift. The earlier shift was to continually 
increase food production. In discerning that a culture 
shift is necessary in our time, leading to the stabiliza-
tion of food production, we could conceivably take a 
giant step toward addressing the looming challenges 
posed by human overpopulation and human over-
consumption.

Evolutionary change is a way of all life. So, too, do 
the thought and behavior of those in a human cul-
ture evolve. We humans appear to have an inflated 
view of ourselves due to commonly held beliefs in 
illusory cultural transmissions about the placement 
of humanity in the natural order of all living things. 
Cultural transmissions abound about the grandeur of 
the individual, while silence persists about the real-
ity of human beings as one among many wondrous 
creatures to inhabit a small, finite planet. Although 
we remotely recognize ourselves as members of a spe-
cies, we have not an adequate appreciation of human 
species limits. Whatever else we may say about our-
selves, we can assuredly note that humankind is an 
organism that evolved within the biological com-
munity. Humankind could be the most complex and 
miraculous species ever to live in this place in the 
solar system. Even so, humanity remains an integral 
part of nature, not apart from it, and in so many ways 
is like the marvelous creatures that surround us in 
our Earthly home.

Based on a culturally shifted view of “this tiny 
planet” and of human beings as one of many splendid 
creatures, food production stabilization could be seen 
as a path to a future marked by human well-being, 
environmental health, and sustainability. In the light 
of history, humanity is transparently seen as capable 
of a cultural shift in thought and behavior. This shift 
in certain of our values and lifestyle could save many 
familiar creatures from being extirpated, preserve 
limited resources for future generations, and protect 
global ecosystems. As examples, humankind needs to 
recognize the sufficiency of current levels of global 
harvest to feed people everywhere. To preserve the 
integrity of Earth is at least as vital as the success of 
our profit-driven global economy to the realization of 
a good future for humanity on Earth. To longer follow 
an obsolete course of continuous economic expansion 

and the ensuing increases in global human numbers 
could result in further biodiversity loss, degradation 
of the environment, and perhaps irreversible destruc-
tion of the planet as a fit place for human habitation.

And I close with this remaining thought experi-
ment. Consider this proposal: We change thought 
and behavior so that Earth is preserved as viable for 
habitation; humanity is protected from the potential 
danger of extinction; and biodiversity is hopefully 
saved from the same but more imminent fate. We 
either stay the current “business as usual” course 
by continually increasing food production, thereby 
causing human numbers and the human economy 
to commandeer habitats, expunge biodiversity, and 
engulf the planet, or we seek a remedy that is conso-
nant with the preservation and nurturance of human 
and other life on this planet.

PALFREMAN: Could I make a comment about what will 
be helpful here? You’ve got to avoid thinking of this as 
teaching or preaching. When we say stories, it has to 
become more of personal …

VELAMooR: A pictorial, like you’re watching some-
thing on television.

You have to bring it down in some way 
to human scale: What do people eat? 

What are the artifacts they 
have? Where do they work? What’s 

their family life?

PALFREMAN: Right. You have to bring it down in some 
way to human scale: What do people eat? What are 
the artifacts they have? Where do they work? What’s 
their family life? What’s their belief in God at differ-
ent times? Unless you make that sort of connection, 
it doesn’t get to the level of a story; it’s just a museum 
exhibit. That’s the hard thing. You have to think of per-
sonal sorts of things: a human being then, a human 
being now, a human being in the future.

VELAMooR: In a sense, what we’re asking is: Become a 
child; imagine and relate a story with characters, with 
things going on, with events happening, and how it 
affects you on a human scale.

CLUGSToN: I’ll take Russ’s big story line. What I was 
thinking of is the actual human drama. If we started 
with the hominids, the early Homo sapiens family 
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unit – punishing people, how they build social cohe-
sion. That could be one dramatic thing.

PALFREMAN: Isn’t it better to start at a place where we 
have evidence and data? There is an interesting book, 
AD 1000 [subtitle: Living on the Brink of Apocalypse, 
Barnes & Noble Books, 1995, by Richard Erdoes]. Has 
anyone read that? At least you’ve got some basis for 
saying they had a system of punishment. If you’re 
going to make it up, then it’s automatically a different 
kind of journey.

CLUGSToN: Well, you would have to abstract it; you’d 
have to do something based on small primate social 
structures. I’m just saying that if we took these things, 
this would be a way to work it. You probably could do 
something that would be fairly robust based on com-
parative …

LoNGMAN: … scripture.

… dramatize the actual, down-to-
Earth, human, small-scale struggles 

that were being lived out in the 
context of these major shifts.

CLUGSToN: Whether that’s there or not, you could cer-
tainly do something with the Romans, with some kind 
of collapse scenario and dialogue. You certainly could 
do something with the Renaissance. Part of what this 
needs to do is to dramatize the actual, down-to-Earth, 
human, small-scale struggles that were being lived 
out in the context of these major shifts.

PALFREMAN: To get the scale, it seems clear to me that 
if we can hold something constant, it’s better to see 
this. If you had ancestors that lived in a certain part 
of England or Germany or wherever, you’ve got the 
place then, the place now, the place in the future, and 
the kind of social organization that runs it. If you can 
keep some things constant, you don’t have to worry 
about everything, and everyone gets what it is you’re 
talking about. That’s a sort of narrative.

CLUGSToN: So, you could take London from …

PALFREMAN: Yes. Or the village that is on the outskirts, 
or some other place in Europe, but somewhere that 
then becomes part of bigger and bigger social groups, 
in which you could address the demographic mater-

ial. The more things you can actually hang on this 
spine, the better.

CLUGSToN: So, it might be one family over time.

LoNGMAN: Or perhaps one seeker. It is hackneyed, but 
think of time travel. 

PALFREMAN: It could be his own family. There is no 
reason why it couldn’t be his family: My ances-
tors lived in Lincoln, for example. That way he’s got 
a stronger connection. He can still seek. He is then 
curious about: Why did the population in this area 
suddenly grow very rapidly at this time in history?

LoNGMAN: But you have to give him some mechanism 
for getting into the primordial past and to the distant 
future, too.

PALFREMAN: Yes. If you choose your place, the place 
is the same. The times change but the place doesn’t 
change.

VELAMooR: Bill? Want to take a shot at it?

I would suggest, as sort of a thread 
through the whole thing, that you 

visit the Grand Canyon for five 
minutes at a time while bouncing 

around the world otherwise.

CALVIN: Jon said at the beginning that you’ve either 
got narratives or you’ve got essays often disguised as 
journeys. I would suggest, as sort of a thread through 
the whole thing, that you visit the Grand Canyon for 
five minutes at a time while bouncing around the 
world otherwise. Fieldtrips to the Grand Canyon are 
a wonderful site for campfire philosophizing and sto-
rytelling, because it has a lot of green places where the 
water falls and the red rock and all the places where 
people really do sit around and gravitate toward big 
ideas. It could be an attractive framework. The people 
who are taking the journey can be an appropriate col-
lection of historians and futurists and so forth being 
interviewed.

I wrote a book called The River That Flows Uphill 
[Simon & Schuster, 1986], in which I tried to tell the 
story from the Big Bang to the Big Brain, so there’s 
a lot of biological evolution and a lot of anthropol-
ogy in it. But you don’t have to use that framework to 
also have another kind of journey through time, talk-
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ing about other kinds of things, and then imaging a 
similar journey continuing out into the future. What 
are the trends that are ramping up today? It does get 
the essay material in, and it also gives you a thread to 
revisit while you’re bouncing around the world.

… global transformation has to 
come down to the individual, in a 

simple mindfulness of our 
connection with nature …

MAyNARd: I would like to tell a little story about 
hands-on global transformation. I was fortunate to 
grow up in a series of small towns in Maine, where I 
was able to wander into the forest. I was able to climb 
mountains, and I got into the lake as soon as the first 
diving masks were invented. The underwater world 
became my passion. Eventually I went to school in 
Miami at the Marine Institute, and was disenchanted 
by the fact that people were sitting around in view of 
the ocean studying preserved specimens in bottles. 
So, when I did my Master’s degree I spent a summer 
in the Florida Keys.

I found a ballast pile of a flagship of the 1733 Trea-
sure Fleet, and on this ballast pile there was a little 
community of groupers in the middle of the grass 
beds. I was studying cleaning symbiosis, which, at that 
time, was something very new. These little shrimps 
would stand on an anemone, perhaps an inch long, 
colored like little clowns, dancing back and forth, 
and waving their antennae to attract 30-pound grou-
pers that would actually line up to be cleaned. This 
has recently been brought into Hollywood focus with 
Finding Nemo, and now people know all about clean-
ing shrimps. Bringing this into the future … I feel that 
if we are going to survive and succeed on this planet, 
we’re going to have to stop playing these tapes of the 
past and work from the present into the future. This is 
my whole premise.

Since the new millennium, I have done a lot of 
thinking about how I could make changes. From that 
time I’ve been out in the coral reefs and to some of the 
most remote atolls, underwater as much as I could, 
using the experience I had. I wanted to go into space 
but I figured being underwater was the closest thing 
to being in an alien world and communicating with 
alien species. Interspecies communication is a very, 

very important thing to me. When I was at the Marine 
Institute, I used to spend time at the Miami Seaquar-
ium, eating my lunch next to the dolphin tanks so I 
could try to communicate with them. I’ve had the big 
killer whales come down and put an eye right next 
to the glass where I was holding a small child. I’ve 
been in the water with dolphins many times, and with 
big sharks – ten-foot, thousand-pound sharks – and 
have been several feet away from them filming them 
underwater.

Now, global warming, to me, is a reality, because 
I’ve been in French Polynesia; I’ve been in Fiji. I’ve 
seen incredible damage caused by global climate 
change. In very remote atolls I’ve seen damage that is 
a thousand years old – witnesses of ancient cycles of 
destruction.

I’ve come to the conclusion that one of the essential 
ways to shift a paradigm is taking existing technolo-
gies, which are here and they’re ready but are not 
yet “in vogue,” putting the pieces together, breaking 
away from the centralized, polluting power genera-
tion, then bringing the big corporations into the act 
by allowing them to be part of the technology, to 
lease the technology, to service it. We decentralize; we 
remove ourselves from the Middle East (as the Saudi 
Arabian people want us to); we cease to become a tar-
get for terrorism; and the whole business of terrorism 
becomes something left behind in history.

Essentially, to wrap this up, global transforma-
tion has to come down to the individual, in a simple 
mindfulness of our connection with nature, so that 
every act we do today is going to impact the future 
generations. If this becomes a moving concern, major 
shifts can be effected by a summation of many, many, 
many tiny steps.

VELAMooR: Okay. Phillip?

LoNGMAN: The question at hand is how to dramatize 
this?

VELAMooR: Yes. Tell a story.

LoNGMAN: Well, I like Jon’s idea of a seeker rooted 
in a particular place. You may have to have a deus 
ex machina in order to allow him to go into the pri-
mordial past. Give him a time machine maybe. He is 
seeking after his own ancestors, his own origins, try-
ing to understand his own future. It’s a hard nut, but I 
think your instincts are right.
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PALFREMAN: It struck me as well, Phil. If you had a 
family that ended up spread all over the globe, with 
a sister who is a Hassidic Jew with nine children 
and relatives who ended up in China, then you have 
a vehicle for addressing some of your demographic 
issues. That’s a way of going geographical: through his 
genome, his ancestors, his descendants, his cousins, 
and so forth. Then you can come into those issues 
about how this could all shake out.

Imagine a villager in India with four 
children. One of them stays with the 

land … And the fourth one 
becomes an astronaut.

VELAMooR: Along those lines, one thought I had that 
might be a way to make this story move along is: 
Imagine a villager in India with four children. One of 
them stays with the land and the circumstances and 
the ecology and so on. The second one moves to the 
urban areas. The third one moves to another country. 
These are all real stories. This happens every day. And 
the fourth one becomes an astronaut.

Ultimately, the parameters that define their travels 
go back to a very simplistic orientation of Maslow’s 
hierarchy of needs: physiological needs, love, safety, 
esteem, and actualization. Trace their travels and 
bring in elements with a commentator or a narrator as 
to whatever is relevant related to evolution, complex-
ity, resources, sustainability, as it impinges on their 
respective lives, with the story ending where they all 
come back to the village.

PALFREMAN: That’s pure artifice, the way you have done 
it. If you wanted to write a fictional piece on that, you 
could make everything come out. You don’t get the 
history. I think the most likely basis of our informa-
tion about the future comes from a backward-looking 
perspective, so you don’t get that.

VELAMooR: It could be that the village is built around 
a holy man or a shaman who relates the traditions, the 
background, and the history of the place that serves 
as an anchor to keep one of them there. But another 
one disbelieves all that, having read about something 
else in a newspaper or having seen something else on 
a television show that motivates that one.

PALFREMAN: What you’re saying is that India is about 
the future.

VELAMooR: Right.

PALFREMAN: And Europe is about the past. There’s no 
reason why we couldn’t keep what we have, as long as 
you could get to that village – or in China or so forth.

VELAMooR: Exactly.

PALFREMAN: So, it’s the choices like that that are going 
to determine the next thousand years, as opposed to 
all the other things that have happened.

VELAMooR: It’s one way to tell the story.

LoNGMAN: And all those archetypes don’t have to 
be in the same generation. The astronaut can be the 
explorer.

VELAMooR: Exactly. The point that comes to my mind 
with respect to the astronaut is the change in view that 
is caused by seeing the planet as an entity and there-
fore readjusting your values to come back to some 
compromise. Similarly, being in another country 
means exposure to a different set of values and cul-
ture and background, which compares and contrasts 
with the value systems of your own origins.

PALFREMAN: Someone was talking about the Mongo-
lian dust storm. It starts out; it fans out all over the 
globe; and then the lives in these different places 
are connected. The economic choices that are made 
affect the weather in Seattle and so forth. That kind 
of awareness comes by seeing it, and that awareness is 
mirrored by the fact that you’ve got this person who 
has descended from certain people and who now 
has progeny or relatives all around the world. There’s 
something in that that might work.

VELAMooR: The other image that keeps coming back 
to me is one I described in a small piece I wrote. At 
least for the last 2,000 years, it is as if, in the persona 
of a single individual, you are in a high wire act, bal-
ancing your way across, and somewhere towards the 
end you realize that there is nothing there to hold at 
the other end and you have to come back, but you 
cannot quite come back.

LoNGMAN: Isn’t there a kind of common notion these 
days in evolutionary theory that we are all genetically 
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descended from a single female living in Africa at 
some point in time?

VELAMooR: Not necessarily, no. A group of females – 
it’s not a single, isolated individual, as I understand it.

LoNGMAN: But it’s still a handful, isn’t it?

VELAMooR: Yes.

CALVIN: There are a lot of lineages that have dropped 
out, just like many surnames of the English birth 
registers from years ago have disappeared in the 
meantime. But it could make for part of the story. 
Spencer Wells’s television series, Journey of Man, 
shows that it was fairly small groups that came out of 
Africa into Central Asia. Maybe ten thousand years 
after that, there was a big move out of Central Asia, 
really around all of the Old World. So, there are major 
threads. All seven versions of one of the genes on the 
Y-chromosome that are found in the world are all 
found in Central Asia.

LoNGMAN: Just for storytelling purposes, would it be 
pushing the theory too far to concentrate on a single 
ubermother who may not be literally the mother of 
us all, but the mother of 90 percent of us, or whatever 
it might be? That’s a great myth, a great story device, 
and it allows you to talk about all the different races.

CLUGSToN: Back to the story line that you were 
describing – it might be best to start now, at this point 
in time, rather than start at the Big Bang and march 
through the whole progression.

VELAMooR: You could quickly bring all that into per-
spective. Start from here, but it’s a five-minute prelude 
to say, “Here is how we got to where we are,” and then 
go on.

CLUGSToN: If you had these four people who took 
different paths, they each could experience in their 
context – we were talking about the frog in the pot or 
the creeping environmental problems – how in these 
different contexts they end up facing and dealing with 
what it is that we’re up against now, whether in the 
village or at the London School of Economics.

VELAMooR: Right.

PALFREMAN: Isn’t the point, though, that they each 
make different work-arounds, different choices?

CLUGSToN: Yes, and they each encounter the impact 
of similar trends, whether it’s population or globaliza-
tion, in a context that’s very different and unique.

PALFREMAN: Right. And in this one, some go off to 
become godless, infertile astronauts, and others….

[Laughter]

VELAMooR: Maybe there could be a fifth one that 
becomes a fanatic. There actually is a fascinating 
movie about exactly this cross-cultural experience. 
It’s called My Son Is a Fanatic, about a Pakistani cab 
driver who is married to an Englishwoman and they 
live in England. They are Muslims, but overnight one 
of the sons becomes a devout Muslim. He makes 
contact with a mullah in another country and invites 
him to visit, without his father’s knowledge. They take 
over the house, and the contrasts are just fabulous. It’s 
very funny.

We see this scenario now every day: 
the ancient and modern, the 

traditional and the technology … fuel 
for paradigm shifting into our new 

global survival mode.

MAyNARd: Recently I got a letter asking about a book 
I had written from a person who had a foreign name, 
and I didn’t know if it was a lady or a man. We started 
corresponding and I sent the book. Well, it seems she 
was an Indian lady, and she was sending the book to 
India to her uncle. As we continued to correspond, 
she said that she had left home against her parents’ 
wishes. They had arranged a marriage for her, but she 
took a job and worked seven days a week, 12 hours a 
day to become the head of a travel agency. She had 
become very successful, traveling all over the world 
now, and yet, she said, her parents were very angry at 
her. They communicate by email; she sent the book to 
her uncle and he emailed back.

We see this scenario now every day: the ancient 
and modern, the traditional and the technology. 
So, this is all part of what is happening and the fuel 
for paradigm shifting into our new global survival 
mode.

VELAMooR: Right. I think that’s where the exchange of 
civilizational ideas is taking place in such a profound 
fashion.
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LoNGMAN: Another touchstone might be … it’s so 
breathtaking to look back at Thomas Jefferson’s pre-
dictions and the predictions of his generation about 
what the future would be. His prediction on reli-
gion was that there would be this vague Methodism 
that we would all fall into. How surprised he or any 
Enlightenment figure would be to come now and see 
the force of religion in our lives as a planet. We have 
fallen a long way from the Enlightenment. That’s part 
of what makes the ancient past so relevant to our 
future – that the Enlightenment has failed.

oBSERVER: Jon, back to your idea of different times but 
in the same place, so you have the same location and 
maybe even different generations of the same family. 
One way that helps people connect is to remind them 
what they care about, so you might look perhaps at 
the hopes and the expectations for the grandchildren: 
What’s the same and what’s different in these different 
time periods?

If it is 1000 and I’m a Moor living outside of 
London in a little village, and I’m at the birth of my 
grandson or granddaughter, and I’m musing on what 
my hopes and expectations are for them … What do 
I think they’re going to encounter? What do I hope 
they’re going to encounter? And now fast-forward a 
thousand years, and then maybe fictionally another 
thousand years. That might be a way of bringing it to 
a human scale.

LoNGMAN: Jon, did you ever read Buddenbrooks by 
Thomas Mann? It might be helpful to you. It is a novel 
that is multigenerational storytelling. He basically 
attempts to tell the history of the West through the 
experience of this family, the Buddenbrooks, across 
five or six generations. Of course, you would have a 
bigger challenge, but as a narrative device you can see 
how he did that.

VELAMooR: Let’s take a break, then come back for the 
final session. Thank you.
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Facilitator Participants

Sesh Velamoor Plenary Session

In the final session, each participant voiced what was, 
for him, the most important point or learning that 
arose in the workshop and what he was taking with 
him from the meetings. 

… did you learn something new that 
you didn’t know already and that you 

may want to pursue beyond today?

VELAMooR: This will be the last session of the work-
shop. I would like each of you to take a few minutes 
and take a shot at two or three small things. First, 
what did you think was the most important point or 
issue that came to the fore in this workshop? Second, 
what is the take-away for yourself? And third, did you 
learn something new that you didn’t know already 
and that you may want to pursue beyond today? If so, 
what was it? 

Who would like to go first? Russ?

To think of what’s happening now … 
as being another kind of reincarnation 

of this pattern of trying to form 
ever-larger empires …

GENET: As to the most important issue that came to 
the fore, I really liked Phillip’s alternate futures; it was 
quite fascinating. In terms of what I’ll take away for 
myself, there are some very good books that have 
been mentioned, especially Brian Fagan’s books. I’ll 
read those.

And in terms of learning something that I am 
going to pursue further, Phillip’s connection is really 
quite intriguing to me, and I really like the idea of 

these failed attempts at globalization. I knew that 
that’s what they were, but I had never quite crystal-
lized it. From the first Babylonian empires, they 
started putting empires together, which would go for 
a while and then the invaders would come in and they 
would collapse. To think of what’s happening now, 
with the terrorists and Islam, and so forth, as being 
another kind of reincarnation of this pattern of trying 
to form ever-larger empires – we may have a failed 
empire again, or we may this time successfully go on 
to a global superorganism. 

VELAMooR: Who would like to go next?

… the opportunity to participate as 
I have here with you all and to share 

ideas in this rather remarkable forum 
has been a delight to me.

SALMoNy: As far as the most important point, I come 
to all this with a kind of limited perspective based on 
some scientific research that’s emerging now about 
human population numbers. There are many, many 
things for me to learn, and all of you have made 
important points that are going to inform my think-
ing from now on.

What I think I’m going to take away from this 
experience, and it is truly important to me, is the expe-
rience of being here with you. This has been, for me, 
a remarkable experience. I’ve spent most of my life 
listening to people tell stories and not saying much, 
and the opportunity to participate as I have here with 
you all and to share ideas in this rather remarkable 
forum has been a delight to me.

As far as what I have learned new, I don’t know 
where to begin to answer that question. Maybe one 
day, a long time from now, I’ll be able to formulate a 
response to that. But I want to conclude just by thank-
ing the visionary who made all of this possible for all 



1�0 The Next Thousand Years Television Series “This Tiny Planet” Workshop Proceedings

Section 4.5 | Transcripts

Closing Session

of us, and to say that I am pleased to have met all of 
you.

VELAMooR: All right. Rick?

I think the biggest thing I’ll take away 
is wrestling with how to actually tell 

this story …

CLUGSToN: A lot of important issues, but the thing 
that is sticking with me at the moment is the creeping 
environmental problems, the frog in the pot that will 
be boiled to death because they’re all creeping up and 
they’re interacting with each other in different ways 
that we don’t know. For some reason that crystallized 
something for me and I’m still wrestling with it.

I think the biggest thing I’ll take away is wrestling 
with how to actually tell this story – essentially what 
we’ve been working on. How would you get these 
kinds of ideas and visions across? It’s very impor-
tant; there’s probably nothing more important; but I 
couldn’t tell the story. So, I’ll try to take away: How 
could we do that?

VELAMooR: And when you do, let us know. We would 
like to hear from you. I’ll pass it on to Jon.

CLUGSToN: Okay. And what I learned that I didn’t 
know – quite a bit, but I certainly didn’t know how 
sensors were being put into the ocean and how that 
kind of system was being set up. This was good for 
me in the sense that it got me to think more about the 
scientific, technological dimensions. Even though I’m 
around scientists a lot, they don’t usually predominate 
in the settings I’m in, and it was very good to have the 
oceanographer’s perspective, the evolutionary biol-
ogy perspective, and astronomical perspective. That 
was good, and I feel that it helped get a better balance 
in my own thinking about sustainability.

And I too want to thank you all. It’s wonderful 
that your foundation actually does support this kind 
of broad thinking. Increasingly, foundations don’t do 
that anymore. They fund very narrow deliverables 
and they control what those are ahead of time to 
make sure they fit their objectives and outcomes, and 
it’s getting much more narrow and mechanistic. So, 
it’s wonderful that we’re being supported in this kind 

of broad, visionary, futuristic thinking. So, thank you, 
and keep it up!

VELAMooR: Elliott?

If we are going to facilitate 
global transformation, it’s going to 

be through … creating 
new consciousness …

MAyNARd: What comes to mind, first of all: For many 
of us who work from day to day, it can get pretty lonely 
in the trenches, so the most important thing about 
this workshop is that here we have been provided 
with an incredible, fertile kind of enrichment. I can’t 
single out any particular point, but it’s like getting a 
big jolt of rocket fuel so that we can all work to move 
along to the next step. This is incredibly important, 
and I would like to thank you all for providing this 
kind of protective and nurturing environment. If we 
are going to facilitate global transformation, it’s going 
to be through groups like this, in generating perhaps 
a lot more than brainpower, but also creating new 
consciousness, and then finding new ways to deliver 
this new consciousness through technology.

This is what I’m taking away: I’m taking away a full 
tank of brain fuel. Hopefully, I’ll be able to give some-
thing back. I will certainly do everything I can to give 
something out to others and network, again, through 
the Internet. Essentially there’s been an updating. And 
very important in my mind is having a hybridization 
of people from different disciplines. This hybridiza-
tion breeds a very special energy, a synergistic effect. 
I believe that if we’re going to make it globally, it will 
require this synergy and tolerance and putting the 
academic posturing and egos aside, so that we can 
at least listen to other people’s viewpoints and then 
integrate them, homogenize them, chew them up, spit 
them out, and bring them up to the next level. I don’t 
know about dragging people kicking and screaming 
into the future – I like to think of it as maybe kick-
ing them through the goalpost into the future. So, I 
would like to thank you very much for providing this 
wonderful opportunity.

VELAMooR: Thanks. Phillip?
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… one of the lessons … is how 
important it is for people in different 
specialties and disciplines to talk to 

each other …

LoNGMAN: I would like to echo a lot of what Elliott 
said. I think one of the lessons of this session for me is 
how important it is for people in different specialties 
and disciplines to talk to each other, and to realize 
that reality presents itself at many different scales: the 
molecular level, the tissue level, the ecology level. I 
think in whatever realm of life we’re in we have to 
constantly be reminded of that scale question and 
how many different perspectives there are.

One of the big take-homes for me: I just didn’t 
know that 20 percent of the biomass of the Earth is in 
the form of organisms that I’ve never heard of before, 
and that they create all this methane. I am definitely 
going to be pursuing that in the future. 

I thank you very much for this opportunity. I’ve 
learned a lot. Keep up the good work.

The real problem is: How do you 
have politicians who are 

well-informed enough…?

CALVIN: Somebody asked me yesterday whether I am 
really pessimistic about the situation, and I said, “No!” 
If I start breaking apart the problem, most of the parts 
of it that I see are things that I think smart people in a 
strong economy can, together, tackle. I may not know 
what the answers are now, but I certainly see them as 
tractable problems, which, if you have enough lead 
time upon the actual development of it, you ought to 
be able to have things in place.

The only part of this thing that I feel pessimistic 
about – and I suspect it’s simply because it’s an area in 
which I just don’t think I have good instincts – is the 
political implementation of how … In many respects, 
I think that the scientists and the economists and 
public policy people have the easier task in all of this. 
The real problem is: How do you have politicians who 
are well-informed enough to be able to bring together 
the threads of this and persuade large numbers of 

people who don’t have the time or the education to 
delve into these issues? How do they bring the people 
along and make the major changes that we need? You 
might think that this is going to be a very hard job for 
the politicians, but I just remind you that at least the 
ones who succeed will be thought of as the same kind 
of geniuses who pulled off the American Revolution.

VELAMooR: Thank you all, personally, for coming and 
participating. I enjoyed it very much. Now Bob and 
Walter will make the concluding remarks.

BoB CITRoN: I also would like to thank you very much 
for coming. Jon will use this material in the treatment  
he’s going to write. He has decided that this is going to 
be the first program instead of “The Future Human,” 
because, he said, this is an easier story to tell. Walter?

It’s also good that those who dig 
deeper in their specialty should … 

get an overall view of what makes the 
world tick and how our universe 

fits together.

KISTLER: In the days in Ancient Greece, there were lots 
of philosophers. Of course, Ancient Greece started 
up practically all our science, medicine – the basis of 
everything was laid by Archimedes. Their ideal was 
universal knowledge, which is that each person would 
know about all the different sciences, all the aspects 
of physics, astronomy, medicine, biology, and so on. 
Even in my father’s days at the university in Europe, 
they still had this idea that the student should learn 
about everything, all the sciences – at least somewhat 
– so he could discuss and comprehend things.

But this tendency is disappearing today. Specializa-
tion is the tendency; people dig very deep in a given 
field, which is good for advanced knowledge – but it 
needs both, in my view. It’s also good that those who 
dig deeper in their specialty should hear what others 
have to say and get an overall view of what makes the 
world tick and how our universe fits together. That’s 
what we try to achieve here, and I was very much 
pleased to hear you people feeling the same way and 
appreciating learning from other areas of science and 
other fields. It’s our goal to do this. 

I thank you very much for coming and contribut-
ing to this workshop.
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Workshop Agenda

June 18, 2004

daniel’s Broiler, Bellevue, WA

• Get-acquainted reception and dinner. 

June 19, 2004

Foundation For the Future Building, Bellevue, WA

• Welcome. 
 — Walter Kistler, President

•  Introduction to the Foundation For the Future 
and The Next Thousand Years television series. 
— Bob Citron, Executive Director

• Self-introductions from all participants.

• Workshop purpose, goals, and process. 
 — Sesh Velamoor, Deputy Director, Programs

•  Keynote: “The Role of the Oceans  
in Earth’s Sustainability.” 
— Dr. John Delaney

• Keynote: “Creeping Environmental Problems and 
Societal Responses to Them.” 
— Dr. Michael Glantz 

• Video: Where Does Humanity Go from Here?

• Plenary discussion to identify major issues over 
25-, 250-, and thousand-year horizons.

• Small-group discussions of major issues over the 
three time horizons.

• Group 1 Summary: Major issues over the next 25 
years (one generation) and Q&A.

• Group 2 Summary: Major issues over the next 250 
years (ten generations) and Q&A.    

• Group 3 Summary: Major issues over the next 
thousand years (forty generations) and Q&A.

June 20, 2004

Foundation For the Future Building

• Summary of Day 1 and agenda for Day 2. 
 — Sesh Velamoor

•  Discussion on dramatization of the issues over the 
three time frames. 

•  Concluding session: Participants offer statements 
of their visions of the future of planet Earth.

•  Closing remarks. 
— Walter Kistler 
— Bob Citron 
— Sesh Velamoor
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The Next Thousand Years
Project Background Notes
October 29, 2002

advances in such critical fields as biomedicine, space 
exploration and travel, and communication and 
information technology. These involve fundamental 
and enduring humanities inquiries into the nature of 
human beings, the nature of human society and cul-
ture, and the implications for the relationship between 
human beings and the physical universe.

The initial concept for the series arose from two 
seminars and a symposium organized by the Founda-
tion, involving 150 humanities scholars and scientists 
from 40 intellectual and professional disciplines and 
20 countries. The proceedings of these events have 
been published in bound form and are available for 
download from the Foundation’s website. Because of 
the success of these conferences, the Foundation For 
the Future has embarked on an ambitious effort to 
create a television series for PBS, the Internet, interna-
tional television networks, educational markets, and 
other venues.

The primary goals of the series are to heighten 
public interest, foster dialogue, and encourage a bet-
ter understanding of the potential impact of science 
and technology on human cultural and biological 
evolution. The project will explore the moral and 
ethical issues surrounding choices we might make, 
discuss our ability and responsibility to manage the 
future of our species, and help audiences evaluate the 
risks of unforeseen circumstances that may threaten 
humanity’s survival.

The project will draw on humanities disciplines 
including history, philosophy and ethics, anthropol-
ogy, archeology, religion, and such interdisciplinary 
fields as the history and philosophy of science. The 
series represents a significant interweaving of scien-
tific and humanities scholarship and will show how 
history and biology, the humanities and the sciences, 
can enrich each other to produce a deeper under-
standing of the human condition.

Somehow, everything that humans do and are likely 
to do into the indefinite future will flow from our self-
image … on what we are collectively as a species, (on) 
what it means to be human, what is human nature, 
why we are here, and thence, from all this knowledge 
garnered and sifted, what we wish to become and what 
we wish to do.
—  E.O. Wilson, University Research Professor,  

Harvard University

Advances in science and technology to relieve suffering 
could dehumanize us.
—  Leon Kass, Chairman of President Bush’s  

Council on Bioethics

But, if nature is always changing, what is natural?
—  Daniel Botkin, Author of  

Discordant Harmonies: A New Ecology for the 
Twenty-First Century

A. The Next Thousand Years Television Series

The Next Thousand Years television series is being 
developed for national broadcast on the Public 
Broadcasting Service and will include substantial 
educational outreach targeted for middle school-
aged students. Funds are also being sought from the 
National Science Foundation, Glaser Foundation, 
and other private funders. Planning funds will enable 
the Foundation For the Future to continue research 
and development of the series as a whole, to develop 
further a full treatment of one program, and to pre-
pare an innovative, web-based educational outreach 
component.

The series examines key humanities debates sur-
rounding the impact of scientific and technological 
developments on human life in the new millennium. 
We will explore key intellectual, philosophical, and 
moral issues that arise in the face of rapid scientific 
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B. overview of the Subject

Scientists and philosophers, since the days of Aristo-
tle and Plato, have pondered such eternal questions 
as the nature of reality and the nature of the physi-
cal world in a quest to understand human identity 
and our place in the universe. Today, advances in 
scientific fields as varied as medicine, genetics and 
genetic engineering, biology, ecology, nanotechnol-
ogy, robotics, space exploration, and cosmology 
continue to push the frontiers of human knowledge. 
Technology also has fundamentally reshaped patterns 
of social organization. We have unlocked energy from 
fossil fuels; developed energy prime movers (elec-
tricity generation, internal combustion engines) for 
human use; created information technologies (com-
puter, fiber optics communication) that allow us to 
process, share, and store information—to name but 
three examples. A series of 20th century revolutions 
have pushed us through a nuclear age, a space age, 
biomedical revolutions, gene splicing, advances in 
reproductive technologies, brain research, and a trend 
toward globalization of commerce and government.

While technological and scientific advances may be 
drivers of social change, we still have the neural archi-
tecture of our cave-dwelling ancestors. We remain 
influenced by our history, by our culture, and by the 
potential for seemingly intractable conflicts of the 
kind that have long plagued human societies. We see 
today a growing tension between these two forces.

Gregory Stock, Director of the Program on Medi-
cine, Technology, and Society at the University of 
California (Los Angeles) School of Public Health, 
sees a “robust future for humanity and its evolution-
ary offspring, both the biological and non-biological 
ones. There is little that can derail the rapid advances 
now under way, but the immediate future will be dif-
ficult, traumatic, and challenging for vast numbers 
of humans. We are in the midst of an evolutionary 
transition as significant as the one 700 million years 
ago when complex multi-cellular organisms evolved. 
Future humans will look back on this era (the next 
few hundred years) as one of the most extraordinary 
in the history of life, a period when the key devel-
opments that have shaped the form and character of 
their existence – genetic engineering, artificial intel-
ligence, and space travel – took place.”

To Steven J. Dick, Historian of Science at the U.S. 

Naval Observatory, these developments force us to 
reconsider “our place in the scheme of cosmic evolu-
tion” and to adjust “our philosophies, religions, and 
general worldview to the fact that humanity is not 
central in space or time.” In Dick’s view, “The oppor-
tunities provided by interplanetary and interstellar 
travel are the same as those that exploration of the 
Earth has provided, namely, extension of knowledge, 
vision, and wisdom.”

At times, however, scientific and technological 
advances seem to outstrip our ability to control them. 
William Calvin, a theoretical neurophysiologist at the 
University of Washington, sees change taking place 
so rapidly, we may be “out-driving our headlights.” At 
the current rate of cultural and technological evolu-
tion, “we could wind up participating in changes that 
could produce big crashes because we don’t have time 
to react. People may go on, but their way of life – their 
culture and social systems – may be forced to change 
immeasurably.”

Others feel that profound moral and ethical questions 
are involved. Daniel Callahan, Director of International 
Programs and Co-founder of the Hastings Center in 
Garrison, NY, questions whether “technological prog-
ress, particularly in the life sciences, is rushing out of 
control and violating important moral boundaries. The 
rapid development of new and increasingly sophisti-
cated biotechnologies has raised difficult questions of 
values for societies, particularly questions regarding 
human identity, social relations, use of resources, and 
our relation to the natural world.”

Leon Kass, Professor at the University of Chicago 
and Chairman of President Bush’s Council on Bio-
ethics, has warned of dangers comparable to those 
seen in Aldous Huxley’s 1932 novel, Brave New World. 
In a recent interview for The Washington Post, Kass 
argued: “Advances in reproductive biology such as in 
vitro fertilization can do much. Yet these biotechnolo-
gies may also cause us to lose our awe and mystery at 
the coming into being of a new life. (You can) create 
a beautiful world where there’s no disease, suffering, 
grief, or despair at the cost of stunted humanity, where 
these problems are solved, but where human beings 
lack art, religion, and self-government. The technolo-
gies go beyond safety, efficacy, and cost. They change 
the meaning of what it is to be human. They don’t 
come at once. They come piecemeal. You get used to 
them without thinking.”
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Donald Kagan, author of On the Origins of War, 
warns that the scientific advances may delude some 
into being complacent because they are inspired by 
the social and medical progress. They may think, 
he says, that with new technological developments, 
“future wars would be too awful for any rational 
leader or people to embark upon,” and conclude that 
“modern war would be not only futile but also sui-
cidal.” He points out that in the past, such beliefs were 
mistaken. In the years prior to World War I, men like 
Ivan Bloch, a Polish entrepreneur, and others also felt 
the “new realities” would make war impossible, that 
“the future of war” meant not so much fighting as 
famine, “not the slaying of men, but the bankruptcy 
of nations and the break-up of whole social organi-
zations.” Yet, wars in the 20th century did take place 
with all the destructive potential Bloch feared.

Will the speed of change outstrip our ability to 
adapt? Can the humanities offer us a guide to how we 
might think about change and remind us how past 
cultures have dealt with what were for them ground-
breaking shifts in the social and intellectual order? 
The Next Thousand Years offers an opportunity to 
bring together scientists and humanists in stories that 
explore evolutionary patterns affecting our quality of 
life and the sustainability of humankind. These stories 
can integrate humanistic insights as well as scientific 
knowledge and reasoning based on an empirical 
approach and the scientific method.

Archaeological perspectives, for example, can pro-
vide “the long view,” says Clive Gamble, Professor of 
archaeology at the University of Southampton, Eng-
land. “Its record,” he says, “contains an ethnographic 
databank with a five-million-year perspective. We have 
hardly begun to investigate the implications of that 
global encyclopedia from the perspective of collective 
memory.” Jared Diamond, author of the Pulitzer Prize- 
winning Guns, Germs, and Steel, combines history, 
anthropology, and science to explore why some human 
societies became more powerful than others. He shows 
how taking the long view – in his study, 13,000 years 
– can shed light on hidden patterns in history. He sug-
gests that critical developments in history have often 
hinged on hidden elements embedded in geography, 
climate, environment, and the web of life.

Historical, philosophical, religious, and ethical 
insights enable us to explore issues of values and 
choices, and to recognize moral and civic obligations. 

George Cowan, founder of the Santa Fe Institute, 
debates whether a global ethic is needed and whether 
“a global ethic can be achieved in a complementary 
way to existing religions.” Howard Didsbury, Special 
Projects Director at the World Future Society, asks: 
“Do we even have a concept of what is good or bad 
shared universally by all members of the human fam-
ily when it comes to what may be a threat to survival 
of the Earth?”

A television series will enable a broad public 
to explore stories in which these issues are embed-
ded, and to encounter some of the key analyses and 
debates that have been taking place in a wide range 
of seminars, conferences, and scholarly works among 
scientists and humanities scholars. An NEH-supported 
radio series, Science and the Search for Meaning, devel-
oped by Sound Vision Productions in 1999, dealt with 
some of these same issues in seeking to “illuminate 
profound questions of human identity and our rela-
tion to nature as well as to explore the concept of a 
planetary ethic.” Our series will be complementary to 
the radio series but will cover a much broader range 
of issues. We expect to target audiences on national 
television on the Public Broadcasting Service network 
in a series that features fully developed stories, major 
international scholars, and world-class documentary 
film producers.

C. description of the Project

The television series will cover four two-hour pro-
grams driven by key philosophical and ethical 
questions about scientific discoveries, human identity, 
and the relationship of human beings to the physical 
universe. What is the nature of change? Can we adapt 
and survive within an environment we have created? 
What ethics should guide scientific and medical 
interventions? To what degree should we interfere 
in the process of aging and death? How has past uto-
pian thought looked to the future? Is there a limit of 
human potential and a limit to growth?

“The subject of this series, ostensibly, is the far 
future,” says science producer Noel Buckner, who 
participated in the consultation phase of the series, 
“but that is not what we are really talking about here. 
Talking about the distant future allows us to remove 
ourselves from the crises we are facing to ask the more 
fundamental questions about what it is to be human 
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and what it is to take responsibility for society, for art, 
for religion.” Producer Larkin McPhee asks: “What 
kinds of humans do we want to be? How should we 
go about solving crises? This series is really about 
humans and human nature now. It is about having 
a vision. Will we have peace? Will we have equality? 
What will be the health of the planet? What will we 
look like? This series moves in the direction of estab-
lishing visions as the stories of the future.”

We anticipate, at this point, that the programs will 
include on-camera interviews, subjective filming with 
modified historical re-enactments and pre-enact-
ments, on-location filming, and computer-generated 
animations. Our goal is to develop compelling story 
lines enriched by analyses and competing perspec-
tives. During the planning period, we will work closely 
with film producers and scholars to interweave ele-
ments of story and scholarly and scientific insight.

Executive Producer Jon Palfreman has begun 

collaboration with series staff: Bob Citron, Execu-
tive Director of the Foundation; Kirk Citron, Senior 
Writer; and Sesh Velamoor, Deputy Director of the 
Foundation. A number of producers are in the pro-
cess of being brought on board and have participated 
in wide-ranging discussions during a workshop and 
in phone conversations afterwards. At a meeting of 
scholars and film staff, story ideas were evaluated 
and developed further. The team reduced the series 
from eight to four programs. These descend in scale 
from the evolution of the cosmos to the legacy of the 
human mind: knowledge. Each program offers wide-
ranging explorations that take the audience both into 
the far future and into the past. These programs are 
still in development and will continue to evolve with 
the insights of our advisors. While each of the four 
programs will be developed by a different producer, 
Jon Palfreman and the Board of Advisors will provide 
continuity for the series as a whole.
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William Calvin

William H. Calvin, Ph.D., a theo-
retical neurobiologist, is Affiliate 
Professor of psychiatry and behav-
ioral sciences at the University of 

Washington School of Medicine in Seattle. He is also 
affiliated with Emory University’s great apes project 
and on the Board of Advisors of the Foundation For 
the Future.

His 1998 cover story for The Atlantic Monthly, “The 
Great Climate Flip-flop,” grew out of a long-standing 
interest in abrupt climate change and how it influ-
enced the evolution of a chimpanzee-like brain into a 
more human one. He addressed the same topic in his 
2002 book, A Brain for All Seasons: Human Evolution 
and Abrupt Climate Change, which won the Phi Beta 
Kappa Book Award for Science.

Calvin has written a dozen books for general read-
ers. A Brief History of the Mind: From Apes to Intellect 
and Beyond (2004) addresses what led up to the 
“Mind’s Big Bang” about 50,000 years ago, a creative 
explosion compared to the very conservative trends in 
tool-making over the previous 2.5 million years. That 
span featured two million-year-long periods without 
much progress – despite the growth in brain size. 

Calvin’s neurobiology research interests primar-
ily concern the neocortical circuits used for detailed 
planning and for improving the quality of the plan 
as you “get set,” presumably utilizing a milliseconds-
to-minutes version of the same Darwinian process 
(copying competitions biased by natural selection) 
seen in the immune response and species evolution 
on longer time scales. His research monograph, The 
Cerebral Code: Thinking a Thought in the Mosaics of 
the Mind (1996), concerns Darwinian processes in 
neural circuitry that can operate on the timescale of 
thought and action to resolve ambiguity and shape up 
novel courses of action. He also collaborated with the 
linguist Derek Bickerton to write Lingua ex Machina: 
Reconciling Darwin and Chomsky with the Human 
Brain (2000) about the evolution of syntax.

Following studies in physics at Northwestern Uni-
versity, Calvin branched out into neurophysiology 
via studies at MIT, Harvard Medical School, and the 
University of Washington (Ph.D., physiology and bio-
physics, 1966).

Richard Clugston

Richard M. Clugston, Ph.D., is 
Executive Director of the Center for 
Respect of Life and Environment 
(CRLE), and publisher and Editor 

of Earth Ethics. He also directs the Association of 
University Leaders for a Sustainable Future and the 
Secretariat of Earth Charter USA. He is the Deputy 
Editor of The International Journal of Sustainability 
in Higher Education (MCB University Publications), 
and serves on the steering committees of the Forum 
on Religion and Ecology (based at Harvard Univer-
sity), the Earth Charter Initiative (at the University 
for Peace in Costa Rica), and the Center for Environ-
mental and Sustainability Education (at Florida Gulf 
Coast University). CRLE, an affiliate of The Humane 
Society of the United States, was founded in 1986 
to foster an ethic of compassion toward all sentient 
beings and respect for the integrity of nature. 

Prior to joining CRLE in 1989, Dr. Clugston worked 
for the University of Minnesota, first as a faculty 
member in the College of Human Ecology, and later 
as a strategic planner in Academic Affairs, Continuing 
Education, and the Office of the President. He was a 
consultant to the State Department of Education, the 
Minnesota Business Partnership, and various colleges 
and school systems on educational improvement and 
evaluation. He has taught courses at St. Thomas Uni-
versity in Miami, FL, the University of Minnesota, 
Minneapolis Community College, and the National 
Youth Worker Education Project, and has been guest 
lecturer at colleges and universities on environmental 
literacy, sustainability, strategic planning, and edu-
cational reform. He has also presented a number of 
major papers on themes related to sustainability.

Clugston received his doctorate in higher educa-
tion from the University of Minnesota (1987), and his 
Master’s in human development from the University of 
Chicago (1977). As an undergraduate psychology and 
biochemistry major at the University of Minnesota 
(1975), he received the Mayo Foundation Scholar-
ship for Medicine and Medicine-Related Fields. The 
American Association of University Administrators 
selected his doctoral thesis as Dissertation of the 
Year.
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John delaney

Dr. John Delaney is Program 
Director of the Neptune Program. 
He is Professor of oceanography at 
the University of Washington, spe-

cializing in marine geology. His research focuses on 
deep-sea volcanic activity on the Juan de Fuca Ridge 
in the northeast Pacific Ocean.

He received his B.A. degree in geology from Lehigh 
University in 1964. He then attended the University of 
Virginia, where he received an M.S. in geology while 
concurrently working as a mineral exploration geolo-
gist in Charlottesville. In 1977 he earned his Ph.D. in 
geology at the University of Arizona, studying vola-
tiles trapped in the glassy rinds of mid-ocean ridge 
basalts. He joined the University of Washington fac-
ulty in 1977 in the School of Oceanography, where 
he won the Teaching Award in 1980 and the Distin-
guished Research Award in 1991. He was a Visiting 
Scientist at the Lunar and Planetary Institute and 
Johnson Space Center from 1977 to 1980.

Delaney’s research in marine geology focuses on 
the deep-sea vulcanism of the Juan de Fuca Ridge in 
the northeast Pacific Ocean. He has served as Chief 
Scientist on more than 20 oceanographic research 
cruises, many of which have included the Deep Sub-
mergence Vehicle ALVIN. In the summer of 1998, 
Delaney led a joint expedition with the American 
Museum of Natural History to recover successfully 
four volcanic sulfide structures from the ridge. This 
US/Canadian effort was the subject of a NOVA/PBS 
documentary.

Other activities and honors include being named 
a Fellow of the American Geophysical Union in 1995; 
participation in the development and launch of the 
REVEL professional-development program, which 
takes science teachers to sea; and serving on the NASA 
committee planning a mission to the icy moons of 
Jupiter.

Russell Genet

Dr. Russell Merle Genet, an 
astronomer, is the Director of the 
Orion Institute (www.orionobser-
vatory.org). The Orion Institute’s 

observatory is studying star spots and other transi-
tory phenomena on the surfaces of and in the spaces 
between eclipsing binary stars, as well as Cepheid 
variable stars, which are used for determining dis-
tances in the cosmos. Genet also works on cosmic 
evolution – the grand synthesis of physical, biological, 
and cultural evolution. His 1997 book, The Chimpan-
zees Who Would Be Ants, explored humanity’s place in 
the cosmos, our evolution, and four potential futures. 
Currently he is finishing two other books: Humanity 
and Giordano Bruno’s Cosmic Hypothesis. 

Dr. Genet nurtures his political interests as a 
consultant for the Raynault Foundation, furthering 
democracy around the planet via the Student World 
Assembly (www.studentworldassembly.org). Students 
from around the world are deliberating current global 
issues (such as banning weapons from space) via the 
Internet, and also meet in person at annual conven-
tions.

With an undergraduate degree in electrical engi-
neering, Genet started his career as a rocket scientist, 
developing rocket guidance systems. Working with 
Dr. Collins in the 1970s, he pioneered the first life-
cycle cost models of major systems. Genet founded 
the Fairborn Observatory in 1979 and, with Louis 
Boyd, pioneered the development of robotic tele-
scopes – remote, mountaintop, automated systems. 
The Fairborn Observatory became and remains the 
premier observatory for highly precise photometric 
observations of variable stars. After his retirement as 
Director of the Fairborn Observatory, Genet founded, 
with his wife, Dr. Cheryl Genet, the Orion Institute.

Genet is the author or editor of over a dozen books 
on astronomy, robotics, and cosmic evolution; he 
has written numerous papers in these areas, and has 
organized some two dozen symposia. He has been 
the invited guest speaker at numerous symposia in the 
United States, Canada, New Zealand, and Ireland, and 
a conference speaker at several dozen universities. His 
work on robotic telescopes was featured in a one-hour 
PBS documentary, The Perfect Stargazer.
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Michael Glantz

Michael Howard Glantz, Ph.D., 
is Senior Scientist, Environmental 
and Societal Impacts Group, of the 
National Center for Atmospheric 

Research in Boulder, CO, with which he has been 
affiliated for more than 20 years. He is Co-Principal 
Investigator for Superstorm 1993: A Case-Scenario 
Approach for Integrating Meteorological and Societal 
Research (with Rebecca Morss and Joseph Tribbia). 
This two-year project compares the feasibility and 
potential benefits to society of improving specific-
ity of forecasts versus increasing forecast lead times. 
He was Principal Investigator also for Reducing the 
Impact of Environmental Emergencies through Early 
Warning and Preparedness: The Case of El Niño, a 
study in cooperation with the UN Environment Pro-
gramme, the UN Foundation, WMO’s World Climate 
Programme, the United Nations University, and the 
International Decade for Natural Disaster Reduction 
on the impact of the 1997–98 El Niño event on 16 
countries.

Glantz is the Editor of ENSO Signal and Network 
Newsletter. He was Special Advisor to Columbia 
University Earth Institute on Climate Affairs from 
October 2000 to October 2003, and since 2000 he 
has been Professor Adjoint, Center for Environmen-
tal Journalism at the University of Colorado. Since 
1980 he has been Adjunct Professor for the Cen-
ter on Agro-Meteorology and Climatology at the 
University of Nebraska, and Adjunct Associate Pro-
fessor, Department of Philosophy, at the University 
of Colorado. He has also lectured on climate-related 
environmental problems at Middlebury College in 
Vermont, and filled a Visiting Professorship in geog-
raphy at McGill University in Montreal and a Visiting 
Assistant Professorship in political science at the Uni-
versity of Colorado.

Glantz serves on a number of advisory committees 
and editorial boards. He has organized workshops, 
participated in conferences, and been a guest speaker 
on a broad range of climate and environmental issues 
around the world. Early in his career he was the com-
missioned-study author of “The Moral, Legal, Political 
and Economic Implications of a Reliable Climate 
Forecast System” for the International Federation of 
Institutes for Advanced Study, Stockholm, Sweden.

Phillip Longman

Phillip Longman is a Bernard L. 
Schwartz Senior Fellow at the New 
America Foundation, a nonpartisan 
think-tank in Washington, DC. He is 

the author of numerous articles and books on demo-
graphics and public policy, including Born to Pay: The 
New Politics of Aging in America (1987); The Return of 
Thrift: How the Collapse of the Middle Class Welfare 
State Will Reawaken Values in America (1997); and 
most recently, The Empty Cradle: How Falling Birth-
rates Threaten Global Prosperity (2004).

Longman’s work has appeared in such publications 
as The Atlantic Monthly, Foreign Affairs, Fortune, The 
New York Times Magazine, The New Republic, The 
Wall Street Journal, The Washington Post, Washing-
ton Monthly, and The Wilson Quarterly. Formerly a 
Senior Writer and Deputy Assistant Managing Editor 
at US News & World Report, he has won numerous 
awards for his business and financial writing, includ-
ing UCLA’s Gerald Loeb Award and the top prize for 
investigative journalism from Investigative Reporters 
and Editors. He is also a former Knight-Baghot Fel-
low at Columbia University and a consultant to the 
Center for Strategic and International Studies. Long-
man lives with his wife and son in Washington, DC.
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Elliott Maynard

Elliott Maynard, Ph.D., is the 
author of Transforming the Global 
Biosphere (2003) and Life Manage-
ment 3000: Success and Survival in 

the Third Millennium (2002), as well as numerous sci-
entific papers. His recent activities have focused on 
the development of futuristic programs in education, 
alternative energy technologies, advanced transpor-
tation systems, efficient waste-processing methods, 
eco-sensible lifestyles, future-food production, and 
intelligent management of global resources. As an 
accomplished field biologist and underwater photog-
rapher, he has undertaken numerous research trips to 
tropical atolls and remote ecological locations to study 
the impacts of human activities and global climate 
change on the coral reefs and tropical ecosystems of 
Earth. Along with his wife, Sharon, he founded Arcos 
Cielos Research Center in Sedona, AZ, a nonprofit 
center developing a unique new master-paradigm for 
the third millennium, plus an array of programs in 
science, education, fine arts, global ecology, human 
potential development, and consciousness research.

In the 1980s, Maynard was a research scientist for 
the Kuwait Institute for Scientific Research and played 
a key role in the development of advanced aquacul-
ture and food production systems. Subsequently, as 
an education specialist for the Hopi Tribe of Northern 
Arizona, he developed bicultural education systems 
and laid the foundations for a unique futuristic edu-
cational system, The University of the Future Project.

Maynard serves on the Advisory Board of the 
Integrity Research Institute in Washington, DC, and 
the International Advisory Council for Humani-
tad International Foundation. He has a Ph.D. in 
consciousness research from the University of the 
Trees in Boulder Creek, CA, and a Master of Science 
from the University of Miami, FL. He has completed 
advanced studies at the University of Miami Marine 
Institute, Nova Oceanographic Center, and the Orga-
nization for Tropical Studies in Costa Rica. He has 
taught at Adelphi University and Dowling College in 
Long Island, NY. In addition to his academic training, 
he is a Certified Professional Consultant to Manage-
ment (CPCM).

Steven Salmony

Steven Salmony, Ph.D., M.P.A., is 
a psychological consultant for the 
North Carolina Disability Determi-
nation Service of the Social Security 

Administration. He was previously Clinical Director/
Manager for a managed mental health care company 
now operating as Magellan Behavioral Healthcare. 
His professional experience includes extensive clinical 
work in inpatient and outpatient settings. Perplexed 
by human perception and behavior from an early age, 
likely due at least in part to a dysfunctional nuclear 
family, he eventually chose the field of psychology, 
which continues to rivet his attention.

Since 1997, Salmony has been preoccupied by 
emerging scientific research of the human overpopu-
lation of Earth. These data led to the founding of an 
Awareness Campaign on Human Population Num-
bers in 2001. He is focused on promoting discussion 
of what looks like an immense global challenge. On 
previous occasions when he was moved to want 
to grasp deeply something noticed in the course of 
observing human behavior, his interest was not drawn 
by the natural world but by the life of the mind and 
human behavior. For example, after seeing A Man for 
All Seasons, he found it difficult to understand how 
Sir Thomas More was able to withstand the pressure 
of King Henry VIII and colleagues in order to remain 
true to what he believed. That question gave rise to 
a dissertation, “Benefic Autonomy and Its Relation-
ship to the Ego Ideal.” A second project was to explain 
how people who join groups like the Ku Klux Klan 
so readily succumb to pressures imposed by a group 
and then commit acts of horror. Salmony published 
a paper on the subject, entitled “The Appeal and 
Behavior of the Ku Klux Klan in Object Relations 
Perspective” (with R. Smoke). A third challenge led to 
taking hold of the relationship between the organiza-
tion of mind and the structure and function of a state. 
Letters on the subject were published in a journal and 
on the Internet.

Salmony’s goal now is to keep things elementary, 
which means simple enough to enjoy family life and 
free enough to be occupied by thought experiments 
and research.
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Jon Palfreman

A veteran of both UK and US tele-
vision, Jon Palfreman is one of the 
most experienced and accomplished 
science producers working anywhere 

in the world. He has made over 40 BBC and PBS 
documentaries including the Peabody Award-win-
ning series “The Machine That Changed the World,” 
the Emmy Award-winning NOVA “Siamese Twins,” 
and the Alfred I. duPont-Columbia University Sil-
ver Baton winner “Harvest of Fear.” Palfreman has 
received many awards honoring the quality and accu-
racy of his science journalism. The only television 
producer ever to receive the prestigious Victor Cohn 
Prize for Excellence in Medical Writing, Palfreman is 
a three-time winner of the American Association for 
the Advancement of Science science-writing prize, 
three-time winner of the National Association of Sci-
ence Writers “Science-in-Society” Journalism Award, 
and a winner of the Writers Guild Award for best 
script.

Palfreman has written two books and is an Adjunct 
Professor at Tufts University. In 1996 he left WGBH to 
set up his own production company, the Palfreman 
Film Group, Inc.

Kirk Citron

Kirk Citron is an award-winning 
writer and advertising entrepreneur. 
In 1990, he founded Citron Halig-
man Bedecarré, the fastest-growing 

advertising agency in the United States for 1999 and 
2000.

As President of the agency, he helped grow it from 
four employees to 535 at its peak. His clients included 
Palm, The Gap, Sony Computers, Dreyfus, Gallo, Pow-
erBar, Ore-Ida, Neutrogena, CNET, and Kenwood. In 
2001, his firm bought agencies in London, Singapore, 
and Washington, DC, and the name of the company 
changed to AKQA. Having accomplished what he set 
out to do, he left the agency in 2002.

Citron graduated from Harvard in 1977. He has 
been inducted into the American Advertising Federa-
tion’s Hall of Achievement, and has won five Clios and 
four Effies. He has lived in San Francisco, New York, 
Seattle, Boston, Los Angeles, Oslo, Addis Ababa, and 
Johannesburg, and lives today in Mill Valley, CA.
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William Calvin

Books

Calvin, William H. (2004). A Brief History of the 
Mind: From Apes to Intellect and Beyond. Oxford Uni-
versity Press.

Calvin, William H. (2002). A Brain for All Seasons: 
Human Evolution and Abrupt Climate Change. Uni-
versity of Chicago Press.

Calvin, William H., and Derek Bickerton (2000). 
Lingua ex Machina: Reconciling Darwin and Chomsky 
with the Human Brain. MIT Press.

Calvin, William H. (1996). The Cerebral Code: Think-
ing a Thought in the Mosaics of the Mind. MIT Press.

Calvin, William H. (1996). How Brains Think: Evolv-
ing Intelligence, Then and Now. Perseus Publishing.

Calvin, William H., and George A. Ojemann (1994). 
Conversations with Neil’s Brain: The Neural Nature of 
Thought and Language. Perseus Publishing.

Calvin, William H. (1991). How the Shaman Stole the 
Moon: In Search of Ancient Prophet-Scientists from 
Stonehenge to the Grand Canyon. Bantam Books. Inc.

Calvin, William H. (1990). The Ascent of Mind: Ice 
Age Climates and the Evolution of Intelligence. Bantam 
Books, Inc.

Calvin, William H. (1989). The Cerebral Symphony: 
Seashore Reflections on the Structure of Consciousness. 
Bantam Books, Inc.

Calvin, William H. (1986). The River That Flows 
Uphill: A Journey from the Big Bang to the Big Brain. 
Macmillan Publishing.

Calvin, William H. (1983, 1991). The Throwing 
Madonna: Essays on the Brain. Bantam Books, Inc.

Calvin, William H., and George A. Ojemann (1980). 
Inside the Brain: An Enthralling Account of the Struc-
ture and Workings of the Human Brain. NAL; Authors 
Guild reprint, 2001.

Articles and Book Chapters 
(partial list, last decade only, all webbed)

Calvin, W.H. (1993). “Cautions on the Superhuman 
Transition.” Whole Earth Review, 81: 96–98.

Calvin, W.H. (1994). “The Emergence of Intelligence.” 
Scientific American, 271(4): 100–107 (October, special 
issue Life in the Universe; reprinted in a Scientific 
American book of the same name, 1995, 1998). Audio-
tape, 1998.

Calvin, W.H. (1995). “Cortical Columns, Modules, 
and Hebbian Cell Assemblies.” In Michael A. Arbib 
(Ed.) The Handbook of Brain Theory and Neural Net-
works. Bradford Books/MIT Press, pp. 269–272.

Calvin, W.H. (1995). “How to Think What No One 
Has Ever Thought Before.” In John Brockman and 
Katinka Matson (Eds.) How Things Are: A Science 
Tool-kit for the Mind. William Morrow, pp. 151–164.

Calvin, W.H. (1997). Book Review of Terrence W. 
Deacon’s The Symbolic Species. The New York Times 
Book Review. (August 10).

Calvin, W.H. (1998). “To Make Sure that Things Go 
On.” Whole Earth Review.

Calvin, W.H. (1998). “The Great Climate Flip-flop.” 
The Atlantic Monthly, 281(1): 47–64. See also http://
WilliamCalvin.com/1990s/1998AtlanticClimate.htm.

Calvin, W.H. (1999). “Cortical Columns and Mod-
ules.” MIT Encyclopedia of the Cognitive Sciences. 
Bradford Books/MIT Press.
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Calvin, W.H. (1999). “Ephemeral Levels of Mental 
Organization: Darwinian Competitions as a Basis 
for Consciousness.” In Stuart Hameroff, Al Kaszniak, 
and David Chalmers (Eds.) Toward a Science of Con-
sciousness: The Third Tucson Discussions and Debates. 
MIT Press, Chapter 25, pp.297–308.

Calvin, W.H. (1999). “What Creativity in Science and 
Art Tell Us about How the Brain Must Work.” In Ein-
stein Meets Magritte: An International Reflection on 
Science, Nature, Human Action, and Society. Kluver 
Scientific Publications.

Calvin, W.H. (1999). Book Review of Antonio R. 
Damasio’s The Feeling of What Happens. The New 
York Times Book Review (October 24). See also Wil-
liamCalvin.com/1990s/1999NYTBR.htm.

Calvin, W.H. (1999). “Par-delà les Scissures et les Sil-
lons.” La Recherche issue “Le Cerveau d’Einstein,” 326: 
42–43 (December 1999). English version “Einstein’s 
Brain” at WilliamCalvin.com/1990s/1999Einstein.
htm.

Calvin, William H. (2000). “Computers as Model-
ers of Climate.” In John Brockman (Ed.) The Greatest 
Inventions of the Past 2,000 Years. Simon & Schuster, 
pp. 86–88.

Loftus, Elizabeth F., and William H. Calvin (2001). 
“Memory’s Future.” Psychology Today. (March–
April).

Calvin, William H. (2001). “Abrupt Climate Jumps 
and the Evolution of Higher Intellectual Functions 
during the Ice Ages.” In R.J. Sternberg (Ed.) The Evo-
lution of Intelligence (Erlbaum), pp. 97–115. See also 
WilliamCalvin.com/1990s/1999intelligence-chapter.
htm.

Calvin, William (2002). “My Synapses, Myself.” Book 
Review of Joseph LeDoux’s Synaptic Self. In Nature, 
417: 691–692 (June 13). See also WilliamCalvin.
com/2002/SynapticSelfReview.pdf.

Calvin, William (2003). Book Review of Adam 
Zeman’s Consciousness: A User’s Guide. In The New 
York Times, (28 September 2003). See also William-
Calvin.com/2003/consciousness.htm.

Calvin, William (2004). “The Fate of the Soul.” Nat-
ural History, (June 2004). See also WilliamCalvin.
com/2004/fateofthesoul.htm.

Calvin, William H. (2004). “Gott Neu Erfinden.” In 
Tobias Daniel Wabbel (Ed.) Im Anfang war (k)ein 
Gott. Patmos, Dusseldorf, pp. 175–185. See also Wil-
liamCalvin.com/2003/reinventing.htm for the 
original English, “Reinventing God.”

Richard Clugston

Selected Publications

Calder, Wynn, and Richard Clugston (2004). 
“Lighting Many Fires: South Carolina’s Sustainable 
Universities Initiative,” in Higher Education and the 
Challenge of Sustainability: Problematics, Promise, and 
Practice, Peter Blaze Corcoran and Arjen E.J. Wals, 
Eds., Kluwer Academic Publishers: Dordrecht.

Calder, Wynn, and Richard Clugston (2003). “Inter-
national Efforts to Promote Higher Education for 
Sustainable Development,” in Planning for Higher 
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