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July 2001

Dear Readers:

I am very pleased to present to you the Proceedings of our first Humanity 3000 
International Symposium, the largest and most ambitious event yet in the Foundation 
For the Future’s ongoing program. Sixty-seven scholars from some forty intellectual 
and professional disciplines and twenty countries gathered to discuss the critical 
factors that might have the most impact on the long-term survivability of humanity. 
This book documents their discussions.

The Foundation For the Future was established to sponsor research into those critical 
factors. Leading up to the Symposium the Foundation convened two Humanity 3000 
seminars in 1999, bringing together participants for multidisciplinary discussions on 
the next thousand years. These participants were invited to return for the Symposium, 
along with many new voices.

This book is a comprehensive record of the August 2000 Symposium. I hope you will 
enjoy reading these discussions about the major problems and opportunities for our 
species in the centuries unfolding before us.

Sincerely,

Walter P. Kistler
President and Benefactor
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The fundamental objective of the Foundation For the
Future’s Humanity 3000 program is to bring together
prominent thinkers from around the world in a multidis-
ciplinary framework to ponder issues that are most
likely to have a significant impact on the long-term
future of humanity. 

 

Under its mission to increase and diffuse knowledge
concerning humanity’s long-term future, the Founda-
tion is conducting an ongoing Humanity 3000 pro-
gram, convening workshops and seminars every year
and a major international symposium every five years.   

The Foundation’s first Humanity 3000 Symposium
was held August 12–16, 2000, at Bell Harbor Interna-
tional Conference Center in Seattle, Washington. This
Proceedings document provides a thorough report of
that event.

Two Humanity 3000 seminars were conducted in
1999. The first was held in April at The Inn at Semi-Ah-
Moo in Blaine, Washington, and the second, in Septem-
ber at Sleeping Lady Resort in Leavenworth, Washing-
ton. Proceedings of Humanity 3000 seminars No. 1 and
No. 2 have been published and distributed. These Pro-
ceedings documents may be obtained in bound book
format by contacting the Foundation For the Future.
They may also be downloaded from the Foundation’s
website [www.futurefoundation.org].

 A Humanity 3000 knowledge workshop on the sta-
tus of humanity’s search for extraterrestrial intelligence
(SETI) was conducted in the summer of  1999 at
Kamuela, Hawaii. A report of that workshop entitled

 

When SETI Succeeds: The Impact of High-Information
Contact

 

, edited by Dr. Allen Tough, is also available in
bound book form through the Foundation or from the
Foundation’s website.
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Summarized below are the contents of each Section and
Appendix of the Proceedings of Humanity 3000 Sympo-
sium No. 1.

 

Section I

 

 cites the three critical questions that formed
the basis of the Humanity 3000 Symposium.

 

Section II

 

 summarizes Symposium No. 1, providing an
abstract and details on background and purposes, as
well as a description of the process, selection of partici-
pants, and key outcomes.

 

Section III

 

 contains statements prepared by the Sympo-
sium participants, commenting on the factors they con-
sider to be most critical to the long-term survival of
humanity, where the greatest potential may be found in
their respective fields in the next thousand years, topics
to explore in Humanity 3000, and their personal visions
of the thousand-year future. 

 

Section IV

 

 lists topic areas suggested by participants for
discussion subjects. The topics are grouped into catego-
ries.

 

Section V,

 

 Some Thoughts on Threats and Opportuni-
ties, includes excerpts from numerous authors who
write on subjects related to the future of humanity. 

 

Section VI,

 

 Questions on Threats and Opportunities,
offers queries that prompt dialogue into the heart of
several future-related issues for the next millennium.

 

Section VII

 

 provides transcripts of the dialogic sessions
conducted over the four and a half days of the Sympo-
sium.

 

Appendix I

 

 is the Symposium Agenda, noting key activi-
ties from the opening reception to closing remarks. 

 

Appendix II

 

 is the transcript of an interview of partici-
pants Dr. Michio Kaku and Professor Ervin Laszlo, con-
ducted by Sesh Velamoor, Foundation For the Future
Director of Programs.    

 

Appendix III

 

 is the transcript of an interview of Dr.
Edward O. Wilson, a Symposium participant, con-
ducted by Sesh Velamoor.

 

Appendix IV

 

 provides biographical information on the
sixty-seven participants in Symposium No. 1. 

 

Appendix V

 

 is a partial list of publications by Sympo-
sium participants.

 

Appendix VI

 

 provides a bibliography and abstracts of
numerous papers by leading futurists, scientists, and
global experts. Most of these papers were prepared for
the Foundation For the Future during the development
of the Humanity 3000 program. This appendix also
cites authors and references for further reading.

 

Appendix VII

 

 lists resources, including audiotapes, vid-
eotapes, and photography, that provide an available
record of the Symposium, as well as the two earlier
Humanity 3000 seminars.
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In the context of Homo sapiens’ evolutionary past, present, and thousand-year horizon for the future:

1. What are the factors that are critical to the long-term future of humanity?

2. What do we know about the past and present of these factors and the most likely trajectories?

3. What are the problems and opportunities associated with these factors as they relate to the 
long-term future of humanity?

 

Three Critical Questions

 

Section I
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ABSTRACT

 

This summary provides an overview of the Foundation
For the Future’s Humanity 3000 Symposium No. 1, held
in August 2000 in Washington State, USA. The Sympo-
sium was documented by video footage in addition to
this published Proceedings document. 

 

BACKGROUND AND PURPOSE

 

Humanity 3000 is one of the major program compo-
nents of Foundation For the Future, based in Bellevue,
Washington. This international seminar and sympo-
sium series was created in 1998 and formally launched
in 1999 with two seminars that were precursors of the
first major Symposium, held in 2000. Those two sem-
inars and the Symposium composed the first cycle of
Humanity 3000 events. 

The purposes of Humanity 3000 are: to use a multi-
disciplinary approach to assess the current status of
humanity; to identify the most significant factors that
may affect the quality of life of the people of the Earth
now and into the thousand-year future; to map the ter-
ritory (past and present) of these factors and suggest
trajectories; and to outline the problems and opportu-
nities related to these factors for the long-term future.
In addition, the program holds workshops to provide a
base of knowledge on individual factors identified as
important to humanity’s future.

Through many planning sessions, the Foundation
identified key subject areas that were anticipated to
“contain” the answers to questions about the long-term
future. These subject areas include:

• Science and Technological Developments

• Biological, Genetic, Humans: Health, Behavior, 
Intelligence

• Globalization and Governance

• The Planet: Environment, Resources, Population 

• Evolution: Past, Present, and Future

• Space: Our Place in the Universe

• Wild Cards: Climate, Pandemics, Asteroids

 

ORGANIZING COMMITTEE

 

In the spring of 1998, the Foundation selected an Orga-
nizing Committee for Humanity 3000, composed of sci-
entists, scholars, educators, and futurists from North
America, Europe, and Australia. This committee pro-
vided guidance to the Foundation in the areas of pro-
gram design, participant selection, and venue. Sesh
Velamoor, Director of Programs, integrated the work of
the Organizing Committee into the final seminar and
symposium format. 
   Members of the Organizing Committee include:
Clement Bezold, Institute for Alternative Futures;
Joseph Coates, Coates and Jarratt, Inc.; Brian Fagan,
University of California, Santa Barbara; Barbara Marx
Hubbard, Foundation for Conscious Evolution; Sohail
Inayatullah, International Management Centres;
Charles Johnston, Institute for Creative Development;
Graham Molitor, Public Policy Forecasting, Inc.; Siro
Polo Padolecchia, European Institute for Futures Stud-
ies; and Allen Tough, University of Toronto.

 

PARTICIPANT SELECTION PROCESS

 

Participants for the first program cycle were nominated
by the Humanity 3000 Organizing Committee. They
represented a cross-section of various disciplines: scien-
tists, philosophers, humanists, historians, technologists,
futurists, educators, writers, and artists selected for
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their ability to reflect on their own disciplines and
engage in discussions on the long-term future of
humanity. A list of nominated participants was assem-
bled and reviewed. From this extensive list, participants
with multiple recommendations received the first semi-
nar invitations. Consistent with the seminar design,
there were balanced numbers of individuals from the
various disciplines, and, when possible, from diverse
geographic regions of the world. Participants from both
of the seminars were invited to be part of the Sympo-
sium. Remaining spaces were filled with individuals
whose schedules had prevented them from attending
one of the seminars, and a few participants were added
to the list of invitees in order to maintain the multidisci-
plinary balance.

 

VENUE

 

The Symposium was held at Bell Harbor International
Conference Center, which is located near the heart of
Seattle on the waterfront. It was completed in 1996 and
offers state-of-the-art audiovisual systems, analog lines,
ISDN lines, and shared T1 lines for modem connection
and live internet access. Additionally, the main audito-
rium—modeled after the United Nations—has built-in
simultaneous-interpretation booths, providing the
capability to interpret presentations in six languages.

Bell Harbor has a wide variety of meeting rooms, and
readily accommodated both the plenary and small-
group sessions of the Symposium’s agenda. Although
the Center can host up to 300 conference attendees at
once, the Foundation opted for a buyout arrangement
to ensure privacy and foster creative and thought-pro-
voking ideas, discussion, and debate.

 

SYMPOSIUM DESIGN AND PROCESS

 

From its inception, Humanity 3000 was conceived and
designed by the Foundation as a forum to bring
together scholars from different disciplines and differ-
ent worldviews in an effort to stimulate thoughtful dis-
cussions. The agenda included a blend of plenary
sessions, large and small groups of predetermined par-
ticipant composition, and scheduled time for self-
selected participant conversations. This variety of work-
ing contexts was provided to promote dialogue and
exchanges among scholars who seldom have the oppor-
tunity to engage in multidisciplinary discussions with
individuals from around the globe.

Prior to the Symposium, each participant received a
preliminary agenda, two-page questionnaire, and
request for biographical information. The question-

naires asked each participant to generate a list of the
most critical factors facing humanity, along with topics
to be discussed in small groups at the Symposium.
These completed questionnaires were assembled in
book format and provided as advance reading to each
participant. They were also used as a means to separate
the participants into working groups for the sessions
based on similar interests or worldviews.

 

GRAPHIC FACILITATION

 

Professional graphic illustration has been a part of the
seminars and symposia design. The discussion of vari-
ous topics can challenge the ability of participants to lis-
ten, connect concepts and ideas to prior aspects of
conversations, and see the similarity of ideas and
themes emerging in various contexts. Visual facilitation
has enhanced each of the Humanity 3000 events. The
images and words captured by the artists helped to sus-
tain the dialogues and assisted the participants in seeing
connections—either agreements or disagreements—in
the ideas presented. At this Symposium, graphic facili-
tation was used at the plenary sessions where groups
were reporting to each other and making decisions
about key themes or factors for ongoing discussion. The
three “fishbowl” sessions were also illustrated by the
graphic artist. 

 

SMALL GROUPS

 

Participants were preassigned to small working groups
for this Symposium. The first group assignments were
based on professions and scholarly interest. The first
task was to provide an assessment of the current status,
including the past and present, of the six key subject
areas listed above in the subsection Background and
Purpose.

Each group was facilitated by a leader selected from
its member participants. Monitors were also selected to
assist the groups in remaining on task in discussions. All
groups provided reports to the plenary session at the
end of the first day and reconvened the second morning
to project future trajectories for these same subjects. 

Participants were placed into different groups for the
next task of the Symposium. In these groups, individu-
als were mixed with regard to professional interests,
scholarship, and worldviews. The purpose of these
small groups was to engage in conversations and reach
agreement as to the three factors most critical to
humanity’s long-term survival. There was considerable
discussion among the participants and some groups
were not willing to reduce their lists of critical factors to
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three. A plenary session followed the small group activi-
ties, during which leaders from the groups shared the
results of the group discussions. All of the factors were
recorded by the graphic facilitator. Participants were
given time to make comments or advocate for particular
factors. At the close of the discussion, a vote was taken
to arrive at the three factors that were used for the “fish-
bowl” discussions. Global ethics, sustainability, and sci-
ence and technology were voted to be the three most
critical factors challenging humanity’s long-term sur-
vival.

 

FISHBOWL DISCUSSIONS

 

Fishbowl discussions promote an exchange of views
among people with different points of view and aca-
demic training. For the two seminars and again at this
Symposium, the fishbowl sessions were structured with
one third of the participants seated in a semicircle and
the remainder of the participants and observers seated
in larger semicircles around the outside. The format
calls for conversation only among members of the
innermost group, with subsequent commentary and/or
questions from the balance of the participants.

Participants were preassigned to particular discus-
sion groups, and the topics were identified at the close
of the final small-group reporting session. The chal-
lenge was to utilize the knowledge and training of the
various disciplines to bring commentary and ideas to
the fishbowl. Each fishbowl group was asked to consider
the following questions:

• What does this topic mean for the six subject areas
identified at the outset of the Symposium?

• Why is it important?

• What are the implications/imperatives?

• What might be the pitfalls, hurdles, or opportunities?

 

Fishbowl No. 1:  Global Ethics

 

The topic of ethics was a priority in the Symposium, as
it had been in both seminars. It was regarded as a signif-
icant way to address many of the issues related to vari-
ous factors. Global ethics or a system of  global
governance was seen as imperative to humanity’s future. 

Considerable discussion centered on definitions and
who can determine what the ethical system would be.
Ethics was called a “moving target.”  One participant
suggested that empathy is the root of ethics. It was also
agreed that ethics comes out of the struggle for human
existence. 

An evolution biologist suggested that humanity
needs to look at highly evolved living systems in order to

evolve a scientific system of ethics. Some of the partici-
pants added that there are fully evolved non-Western
systems of ethics such as those found in Buddhism. A
question posed to the group was whether the Western
World would be willing to model a system of ethics that
includes requirements for accountability.

Global ethics were considered to be essential to basic
human survival and that quality of life beyond survival
called “thrival.” It was also agreed in this group that eth-
ical dilemmas must be resolved, including:

• Management of violence and enforcement against
perpetrators of violence.

• Inequality/exploitation. 

• Nature and environment, and humanity’s relation-
ship to these.

 

Fishbowl No. 2:  Sustainability

 

Discussions on sustainability centered around three
major topical areas. The first was whether sustainability
can best be provided through defining and clarifying
purpose or through establishing processes that support
sustainability. While some participants held to one posi-
tion or the other, the end conclusion on this discussion
was that both elements were essential to any real strate-
gies for sustainability.

A second issue was whether sustainability means
humanity’s survival or something larger. One segment
of the group strongly advocated focusing on the impact
of population and resultant resource depletion. Others
viewed this as an issue for the shorter term and did not
share a strong sense of urgency on the impact of popula-
tion. Participants from non-Western countries pressed
to include accountability and responsibility as elements
in sustainability, with particular concern for consump-
tion in the Western world. 

A larger definition of sustainability was recom-
mended by some participants, one that included physi-
cal, cultural, and spiritual sustainability. Biological
imperatives were not denied in this larger perspective
but were placed into a larger worldview. There was con-
siderable discussion about the need to support a cul-
tural and spiritual conceptual framework about
sustainability where consumption was not condoned
but replaced by other values and concerns. This more
integrated way of life was recommended as a way to
maintain sustainability.

The group remained divided along the lines of their
own worldviews and opinions about the urgency of
resource depletion and whether it is a root cause or a
symptom of the larger questions about sustainability in
humanity’s thousand-year future.
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Fishbowl No. 3:  Science and Technology

 

The final fishbowl centered on the open-ended topic of
science and technology. Some individuals in the group
were strongly supportive of science and technology as
significant drivers of any future for humanity. Others
questioned to some extent the role of science and tech-
nology, and, more directly, the tendency in the Western
world to defer to science as more than a tool—in fact, as
more of a religion.

Space exploration, biotechnology, genetics, nano-
technology, and other scientific fields of activity were
valued for all of the opportunities they continue to cre-
ate for humanity on this planet and potentially for liv-
ing in space. Enhanced humans, longevity for humans,
quality of life, adequate food and resources, and other
advantages of scientific research were cited and dis-
cussed.

There was concern expressed over how the benefits of
science will be shared throughout the planet and the
kinds of social disruption that will occur if only a few
retain the benefits. Other concerns were expressed
about the ability of humanity to make competent deci-
sions regarding the uses of science. Examples of mis-
placed nuclear waste and failed genetic and bio-
technological efforts were brought before the group.

Another discussion topic centered on the question-
able ability of governments to adequately manage scien-
tific activities and the social, economic implications of
technological change. The group concurred that ethical
uses of science will be critical to humanity’s long-term
future.

 

MEET THE AUTHORS

 

At both seminars there was considerable interest in
viewing books that had been authored by the partici-
pants. A form of 

 

ad hoc

 

 authors’ table emerged and indi-
viduals shared their works and ideas. The popularity of
this activity was formalized at the Symposium with a
reception and display of participant publications.
Authors were available to discuss their works and par-
ticipants were able to place orders. This late-afternoon
reception was followed by a free evening for participants
to have dinner on their own and continue discussion of
the themes of the conference or views of the authors and
other participants.

 

KEYNOTE SPEAKERS

 

The Symposium agenda was well balanced with speak-
ers renown for their scholarship and public service.
Three keynote addresses offered points of view and per-
spectives concerning the long-term future of humanity.

Ervin Laszlo, founder of the Club of Budapest, is a
scholar and futurist who has published more than 60
books and some 400 papers and articles. Professor Las-
zlo has focused his career on a combination of scholar-
ship, university teaching, and international public
service. His most notable public service has been at the
United Nations, where he was Program Director for the
UN Institute for Training and Research. He is currently
an advisor to the Director-General of UNESCO. The
topic of Professor Laszlo’s speech was “Prospects for
Human Evolution in the Third Millennium.”

Michio Kaku, Professor of theoretical physics at City
University of New York, has authored texts on theoreti-
cal physics and has worked to promote uses of scientific
insights in the wider populace. Two of Dr. Kaku’s works,

 

Hyperspace 

 

and 

 

Visions

 

, became international bestsell-
ers, and he hosts a weekly hour-long radio program on
science. Dr. Kaku provided his perspectives on the
future in his keynote entitled, “Visions.” 

Sir Crispin Tickell, a career diplomat and educator, is
Chancellor of the University of Kent at Canterbury and
a member of international task forces and corporate
boards of directors. Tickell has held posts including
Ambassador to Mexico and British Permanent Repre-
sentative to the United Nations. He is also active in sup-
porting environmental policies for the planet. This
balance of academic, corporate, and diplomatic assign-
ments was reflected in his keynote on “Governance,”
which presented a thousand-year look at both the past
and the future. 

Edward O. Wilson, as recipient of the Kistler Prize,
was the keynote presenter at the Kistler Prize banquet
and ceremony. Dr. Wilson’s research has resulted in
Pulitzer Prize-winning publications and a distinguished
career at Harvard University. The Kistler Prize was pre-
sented to Dr. Wilson for his contributions to increased
knowledge of the relationship between genetics and
society, and his keynote speech reflected his scholarship
and perspective on humanity’s future.

 

DEBATE

 

“Humanity will be able to manage successfully the criti-
cal factors necessary for survival.” 

This proposition was the focal point of the last
morning of the Symposium. Barbara Marx Hubbard
was the lead speaker in support of this proposition and
Zia Sardar spoke in lead position for the opposition.
George Bugliarello acted as seconder in support and
Siro Polo Padolecchia seconded the opposition remarks
of Zia Sardar. 

The pro and con positions regarding this proposition
followed along the lines of commentary that had been
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offered throughout the seminars and Symposium.
Advances in science and technology for medicine,
human reproduction, quality of life, and space travel
were offered as examples in support of humanity’s abil-
ity to manage the factors necessary for survival. 

The opposition focused on humanity’s inability to
manage resources, to control population, and to gener-
ate a system of ethics that can assist in securing global
well-being. They also spoke against the views of some to
whom science is more than a tool to aid humans in
managing critical factors. “Science” was used to explain
points of view concerning race advocated by some par-
ticipants. The opposition spoke out against the use of
science in this manner as a strong indicator that
humanity will not be able to manage successfully the
factors critical to humanity’s long-term future.

Following statements by the leads and seconders, the
debate was opened to the other participants with two
open microphones. Observers were also invited to make
comments on the proposition and/or how observing
the Symposium had affected their views on humanity’s
long-term future. Following this open forum, a vote was
taken regarding the proposition. Those in support car-
ried the vote by a slight majority.

 

KISTLER PRIZE CEREMONY

 

The Symposium was the setting for the ceremony to
award the first Kistler Prize, which was created by the
Foundation as a reflection of the concerns of the Foun-
dation benefactor, Walter Kistler. The Prize is a
$100,000 cash award, plaque, and medal awarded for
original work that investigates the social implications of
genetics. This first Prize was awarded to Edward O. Wil-
son of Harvard University. Dr. Wilson is the creator of

the field of sociobiology and author of its defining text,

 

Sociobiology: The New Synthesis. 

 

Sociobiology is the sys-
tematic study of the biological basis of social behavior in
humans as well as other animals. Dr. Wilson has
received numerous awards for his scholarship, includ-
ing Pulitzer prizes for two of his books, 

 

On Human
Nature

 

 and (with Bert Hölldobler)

 

 The Ants. Consilience

 

is his widely acclaimed recent publication. Dr. Wilson
was a Symposium participant.  

 

PARTICIPANT EVALUATIONS AND COMMENTARY

 

Throughout the Symposium, participants provided
comments to Foundation staff about their reactions to
this event. Evaluation forms were completed by the par-
ticipants at the close of the Symposium and returned to
the Foundation. Those individuals who had been part
of one of the seminars generally commented that they
preferred the smaller total number of participants at the
seminars, as there was more opportunity for in-depth
discussions. 

Predictably, the participants suggested that the Sym-
posium would have benefited from additional represen-
tation from their respective disciplines. That is, the
social scientists and humanists felt that more spokes-
persons from their own fields of study would have
brought increased value to the conversations. Scientists
from the fields of genetics, biology, astronomy, and
other scientific specializations also held the same view
about increased participation from their own areas of
study.

The Bell Harbor Conference Center was universally
appreciated for its meeting facilities, wide variety of
food choices, and attention of the staff to any needs of
the participants.
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In the months preceding the first Humanity 3000 Sym-
posium, all participants were asked to complete two-
page questionnaires and submit them to the Founda-
tion. 

 

About half of the participants convened for the Sympo-
sium had attended previous Humanity 3000 seminars.
For those who had not, the questionnaires may have
been the first time these scholars had given serious
deliberation to the long-term survivability of humanity. 

The participants were asked to think about the fac-
tors they considered to be most critical to humanity’s
long-term future, as well as the current map and trajec-

tory of those factors, and the problems and opportuni-
ties identified with them. They were also asked to
comment on the greatest potential in their individual
fields in the thousand-year future, to note specific topics
or questions they would like to explore during the Sym-
posium, and to articulate their visions of AD 3000.

The Foundation compiled these statements and pro-
vided them as advance reading material to all partici-
pants to provide a preview of the reflections of the
multidisciplinary conferees. Following are the two-page
statements completed by the Symposium No. 1 partici-
pants.

 

Participant Statements

 

Section III
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Olugbenga Adesida

 

CRITICAL FACTORS

 

What are the factors that are most critical to 
the long-term survival of humanity?

 

• Ethics

• Global governance

• Scientific and technological innovation

• Environment

 

What are the current map and trajectory 
of these factors?

 

We live in an era of globalization fuelled by rapid tech-
nological innovations and economic liberalization. In
this highly interconnected world, our system of global
governance is far behind and nationalism is on the rise,
leading to civil strife and wars.

Our ethical standard is also too far behind the times.
Not only are our ethics far behind, we are creating an
individualistic global society in which inequity between
individuals and nations is on the rise. The miracles of
scientific and technological innovations have eased the
challenges of living and prolonged life for many. At the
same time, we are destroying the environment at a rapid
rate.

 

What are the problems and opportunities 
with the factors identified?

 

Our ethics and social rules are far behind technical
advancement. Can we create an ethical standard for the
global information society that will be respected in all
corners of the globe? Is it possible for us all to subscribe
to the same notion of human rights and individual and
societal obligations? The crisis in many parts of the
world today, particularly in developing countries, is a
crisis of ethics among the leadership and the society at
large. 

The other challenge facing humanity is the contra-
diction between globalization and nationalism. As we
become more and more interconnected, many commu-
nities are yearning for self-identity and control over
their own affairs. Yet, globalization is intensifying and
will continue to intensify. How do we establish a mecha-
nism for global governance without disrupting the abil-
ities of communities to manage their own affairs, feel
secure, and prosper?

Science and technology have created a major oppor-
tunity for humanity. In fact, we now have the capacity to
address most of the problems facing humanity. The
challenge, however, is whether we will make the right
decisions. Are we ready to begin the process of regener-
ating the environment in order to build a healthy eco-
system? Can we invest enough to ensure continuous
innovation so that diseases such as AIDS and others that
are likely to emerge in the future can be cured?

 

POTENTIAL IN YOUR FIELD

 

What do you envision as the greatest potential in your 
field in the thousand-year future?

 

Building a just world with everyone having the oppor-
tunity for life-long learning and self-development.

 

DISCUSSION TOPICS/QUESTIONS

 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small 
groups at Humanity 3000?

 

• Development of a global ethics based on a compact
for equity and justice.

• Design of effective global governance.

• The impacts of bioengineering/genetics and nano-
techology on evolution.

 

THOUSAND-YEAR VISION

 

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

 

To build a sustainable global society where all human
beings and communities are equal participants and free
from poverty, diseases, and civil conflicts. A just world
based on individual and communal rights, where every-
one has the opportunity for self-actualization.
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Walter Truett Anderson

 

CRITICAL FACTORS

 

What are the factors that are most critical to
the long-term survival of humanity?

 

I’ll name five: technology, cosmology, epistemology,
equity, and identity. Technology involves not only the
invention of tools, but also the invention of symbolic
systems such as speech and writing. Cosmology involves
our image and understanding of the world and the uni-
verse. Epistemology: ideas about what truth is, how it
can be tested, where it is to be found. Equity: the distri-
bution of goods, power, and status. Identity questions
include: Who and what am I? How am I different from
others? How am I separate from, or part of, my environ-
ment?

 

What are the current map and trajectory 
of these factors?

 

Technological change is now the leading edge of human
evolution, and is part of our evolving cosmology as we
develop new maps of the universe and ideas about its
origins. Epistemology has evolved from premodern
(traditional) to modern (scientific/objectivist) to post-
modern (constructivist), but neither transition is com-
plete. Epistemology becomes especially critical at times
when central cultural values and beliefs are being chal-
lenged. In regard to equity, no society has ever been able
to achieve true distributive justice. Socialism has failed
in this effort, and current opinions divide between
those who favor welfare-state

 

 

 

approaches and those who
believe the matter should be left to market forces and
remain outside public policy. Ideas and experiences of
identity are changing rapidly in today’s high-technol-
ogy, globalizing, postmodern, multicultural world.

 

What are the problems and opportunities 
with the factors identified? 

 

In the area of technology, the problems involve both
actions and reactions—misuses stemming from the
inability (or unwillingness) to foresee consequences,
and also destructive antitechnological terrorism; the
opportunities are virtually endless. Cosmology offers us
the opportunity to develop an understanding of our
place in the universe (and its place in us) that is both
reverent and grounded in science. Epistemology can be
a part of this new worldview, as we come to understand
that our minds actively construct as well as discover the
universe. There are profound problems in relation to
equity, which at present is not improving in pace with
technological change—but there is a tremendous
opportunity to raise the quality of life for all people in
the future. We also have the opportunity to understand
(or construct) identity in new ways.

 

POTENTIAL IN YOUR FIELD

 

What do you envision as the greatest potential in your 
field in the thousand-year future?

 

One of my fields is political science. Currently I see a
major worldwide transition taking place, with the emer-
gence of a system of global governance that is multicen-
tric—involving numerous different “regimes” for
dealing with such issues as the environment, interna-
t i o n a l  t r a d e  a n d  fi n a n ce ,  hu m a n  r i g h t s .  T h e
longer-term potential is for a truly global society in
which states have indeed withered away—as Marx once
famously predicted they would—as have the doctrinal
religions that are so deeply involved in current political
conflict.

Another is psychology, and in this field the greatest
questions for me have to do with the self, with the ways
that we currently understand our boundaries, separate-
ness, and identities, and the ways in which those under-
standings may radically change. I have no doubt that
they are changing now, and that the greatest potential
for the future will lie in our ability to develop a deeply
different sense of who and what we are, both individu-
ally and as a species.
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DISCUSSION TOPICS/QUESTIONS

 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small group 
settings at Humanity 3000?

 

1. What is our present understanding of human con-
sciousness, and what are the prospects for evolution of
human conscious (and unconscious) cognition?

2. What are the real points of contact between spiritual
traditions (such as Buddhism) and current scientific
understanding of cosmology, evolution, and human
consciousness?

3. If we could direct the future course of science and
technology, what priorities should we choose? What
might we want to discourage or prohibit?

 

THOUSAND-YEAR VISION

 

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

 

I see a continuing shift

 

 

 

of the boundary between the
given and the made. In the past most people lived in
conditions that they understood to be simply handed to
them. We are experiencing now an enormous expansion
of the living space in which we can (and often must)
choose and construct those conditions. We will become
more creatively responsible for the entire biosphere, for
ecosystems and societies, and for our own bodies and
minds.
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Ed Ayres

 

CRITICAL FACTORS

 

What are the factors that are most critical
 to the long-term survival of humanity?

 

1. Transition to an economic system that does not
depend on drawing down the natural capital of the
Earth—and does not persist in upsetting the carbon
cycle, nitrogen cycle, hydrological cycle, and other eco-
logical processes on which all life on this planet
depends.

2. Evolution of human consciousness to a state in which
every thought we have about the security or satisfaction
of ourselves as individuals, families, or groups is also, by
extension, an expression of concern for the web of life of
which each of us is an inseparable part.

 

What are the current map and trajectory 
of these factors?

 

The economic system has entered a period of unprece-
dented turmoil, in which a momentous and fundamen-
tal conflict must be resolved. On one hand, voracious
globalization is driving a process of sweeping cultural
and biological homogenization. On the other hand,
quiet new challenges to the blitz of global commerce
have arisen with the advent of the international envi-
ronmental movement, the ecojustice movement, and
the rising power of civil society. Together, these chal-
lenges are serving both to shelter diversity (biological,
cultural, and intellectual) and to create fertile grounds
for the growth of a higher consciousness.

 

What are the problems and opportunities 
with the factors identified?

 

In our quest for intelligent and sustainable solutions, it
is logically possible that we are making faster progress
now than ever before—yet are still falling behind. The
world’s population is increasing by as many people

every three days now as it did every century, on average,
for the thousand centuries before the Industrial Revolu-
tion, and the majority of the new arrivals must struggle
just to survive, say nothing of obtaining the knowledge
that can lead them to a better future. So, ignorance still
outstrips enlightenment, and the question is whether
we can stabilize conditions quickly enough to let educa-
tion catch up with population expansion before social
and environmental deterioration accelerates out of con-
trol. One of the biggest problems is pervasive mediation
of information—whether via advertising, PR, spin, dis-
information, the blurring of news and entertainment,
or other systematic distortion—that comes between sci-
ence and public understanding, and that has largely
replaced direct experience.

 

POTENTIAL IN YOUR FIELD

 

What do you envision as the greatest potential in
your field in the thousand-year future?

 

Solving the puzzle of mass denial—of pervasive unwill-
ingness on the part of the public and its leaders to
acknowledge and deal with the global threats we face. To
solve that puzzle will probably require both a funda-
mental redesigning of the information environment
and a major breakthrough in our understanding of why
people see, believe, and value what they do.

 

DISCUSSION TOPICS/QUESTIONS

 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small 
group settings at Humanity 3000?

 

1. How can we break through the pervasive public and
mass-media denial—of global warming-caused climate
disruption, crashing biodiversity, and the unsustain-
ability of current consumption patterns—that has crip-
pled our ability to mobilize?

2. How can we overcome the habits of tunnel vision and
reductive thinking that dominate our behavior in this
age of increasing specialization and infofragmentation?
(For example, how can we encourage journalists who
write about anomalous weather disasters to report such
events in a context of changing patterns of weather asso-
ciated with human-caused climate change, rather than
as isolated “acts of God”?)
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THOUSAND-YEAR VISION

 

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

 

A world in which the human population has been stabi-
lized well within the carrying capacity of the Earth, in
which human activity is sustainably integrated into the
ecology of the larger life of the planet on which it com-
pletely depends, and in which diversity in all its forms—
biological, cultural, and intellectual—is sufficiently
protected and honored for our evolution to continue
unimpeded.
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Wendell Bell

 

CRITICAL FACTORS

 

What are the factors that are most critical to
 the long-term survival of humanity?

 

1. Select the right values and sociocultural practices
based on them; that

 

 

 

is, values that will permit the
human community to thrive as a collectivity and that
will satisfy the needs and reasonable hopes of its indi-
vidual members with fairness and a concern for free-
dom.

2. Expand social boundaries to include all human
beings and develop the emblematic identities of each
individual to include a oneness with all other people,
both those now living and those yet to be born. Stop
demonizing other people as evil and stop the moralizing
that justifies doing violence against them.

3. Increase knowledge of what is possible, of what is
probable under different assumptions, and of what is
preferable.

 

What are the current map and trajectory 
of these factors?

 

A long-term trend in human development is an increase
in the scale of society, including increases in numbers of
people, in the geographical scope

 

 

 

of social interaction,
and in the intensity of social relationships. In the 18th
and 19th centuries, the multinational corporation and
the nation-state, with its claim of equality of citizenship
for all, have been important organizations furthering
this trend. An increase in social scale also includes
trends toward increasing knowledge, lengthening indi-
vidual lives, spreading social justice, liberating women,
recognizing universal human rights and obligations,
and constructing a global ethic.

 

What are the problems and opportunities 
with the factors identified?

 

These trends have not occurred without struggle and
they may not continue without taking positive action.
For more than 7,000 years, most human beings have
believed in the existence of a supernatural world—in
spirits, gods, angels, and demons. The dominating
worldview, even today, is that these supernatural

 

 

 

beings
and their human allies are locked in a mighty struggle of
good versus evil. Defining other groups as evil and con-
vincing true believers that they

 

 

 

are morally obligated to
destroy them continue to add to human suffering. The
opportunity? How can we teach people that these views
are

 

 

 

without merit and that all we humans are one?

 

POTENTIAL IN YOUR FIELD

 

What do you envision as the greatest potential in
your field in the thousand-year future?

 

Futures studies, drawing on the knowledge of other
fields (1) can advance understanding of (often hidden
or ignored) possibilities for the

 

 

 

future, (2) can help
increase the accuracy of predicting the probable out-
comes of alternative courses of action, (3) can contrib-
ute to the creation of naturalistic, objective methods of
assessing human values based ultimately on critical dis-
course, and (4) can help construct a host of global
human values that will, if followed in practice, maxi-
mize human welfare and freedom. Futures studies, in
sum, can provide some of the tools to help the human
community choose a desirable future.

 

DISCUSSION TOPICS/QUESTIONS 

 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
 group settings at Humanity 3000?

 

Why is it that most members of the academic commu-
nity still wrongly believe that an objective assessment of
human values is impossible?

What can be done to get them to change their minds?
Scholars ought to increase their objective investigations
of human values and behavioral practices. Otherwise,
outmoded moral codes may misshape the coming
future. There is a spurious correlation between super-
natural beliefs and moral codes in nearly all religions.
Let’s remove the moral codes from the supernatural and
deal with them as naturalistic and, while honoring their
great importance in shaping human meaning and
choice, subject them to critical examination with an eye
to their contemporary and future utility.
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THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

My idealistic image of the future in the year 3000
includes a united human society in which order and
personal security are maintained, in which people do
their civic duty for the community, and in which people
live long and meaningful lives of their own choosing
that are enriched by learning, wisdom, and technologi-
cal advances. But, of course, it all depends on what we
humans do.

Clearly, guidance mechanisms are needed to inform
choice and decision-making as humans act to create the
coming future, so as to increase the chances of a desir-
able future for humanity. What is needed, perhaps des-
perately needed, is a Human Values Project modeled
after the Human Genome Project. Such a project would
aim at mapping human values, describing their content
and interrelationships, their origin and development
through human history, their functions for individuals
and groups, and their contributions to human freedom
and welfare. Most important, such a project would
include an evaluation of human values (and the social
and cultural practices based on them) both under
present conditions and under anticipated coming con-

ditions of the global future. What values are the right
values to maximize human well-being? It is now clear, to
take only two examples, that traditional reproductive
values of high birth rates and aggressive and destructive
behavior toward human “outgroups” are dysfunctional
today and for the immediate future, given the problems
of overpopulation on the one hand and outbreaks of
violent and deadly intergroup conflicts on the other.

Although it would be a big job in any event, the
beauty is that most of the materials to put such a
Human Values Project together already exist. For exam-
ple, we already have a great deal of data on values in
social science empirical studies, the Human Relations
Area Files, various works of moral philosophers, procla-
mations and declarations of various groups, and so
forth. (See Vol. 2 of my Foundations of Futures Studies,
“Values, Objectivity, and the Good Society.”) What
mostly needs to be done is to synthesize and codify what
already exists (and possibly to point out the need for
crucial new research to fill gaps that may exist).

Such a project would provide foundations for a glo-
bal critical discourse on the question of what is a good
society and what values ought to provide the goals of
human action and guide human choice and decision to
create a desirable future for humankind.
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Clement Bezold

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

• Just, efficient, and sustainable use of resources.

• Capacity for humanity collectively and human beings
individually to mature and evolve as social and spiri-
tual beings.

• Luck and good fortune.

• Development of shared global visions.

What are the current map and trajectory 
of these factors?

1. Just and efficient use of resources:

• Negative trajectory: many signs indicate that ecology
and environment are even more threatened while
inequities grow.

• Positive trajectory: many forces suggest that human-
ity can choose, and to a certain extent is choosing, a
long-term wiser path—e.g., visions, smarter markets,
trends in international agreements and voluntary
standards, and the socially responsible investment
movements.

2. Capacity to mature and evolve as social and spiritual
beings: likewise there are positive and negative trajecto-
ries—both are occurring.

3. Important growth in some sectors and some commu-
nities and organizations toward a vision that would
support the above.

What are the problems and opportunities
 with the factors identified?

Technology—incredible opportunities, many of which
will be exploited. Can the marketplace (smarter markets
and socially responsible investing) and other global gov-
ernance provide adequate direction setting?

Threats—new diseases and deliberate or accidental
misuse of potent technologies including biotechnology
and nanotechnology.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future? 

Governance and participation structures that enable us
to govern wisely and to grow; governance beyond the
national state. Technologies that, on balance, promote
freedom, equity, and sustainability. Development of
societal/global goals and strategies driven by powerful
shared visions.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small 
group settings at Humanity 3000?

1. What will it take to create greater personal and col-
lective consciousness of our long-term prospect and to
develop shared visions and goals?

2. The mechanisms for steering technology to better
long-term ends.

3. The long-term effects of biotechnology and nano-
technology as examples of the above.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A time when humanity invents, celebrates, and matures
on the journey of life with a shared vision. A vision that
makes the world work for all humans and that supports
all life.



20 Section III • Participant Statements



Section III • Participant Statements 21

Susan Blackmore

CRITICAL FACTORS

What are the factors that are most critical to 
the long-term survival of humanity?

I do not think that humanity will survive long in its
present form. At the moment we are the most impor-
tant meme machines on the planet (i.e., copying, stor-
ing, and creatively recombining memes), but as
memetic evolution proceeds, newer, faster, and more
accurate copying machinery will appear. Our role will
change, possibly to bioslaves, but possibly to integrated
parts of combined electronic-biological creatures.

The critical factors affecting this process are:

• The speed and extent of communication between
people all over the planet.

• Progress in integrating biological and artificial intelli-
gent systems.

• Whether anyone finds (or wants to find) a way to stay
outside this process. 

• How well we understand the evolutionary processes
involved.

What are the current map and trajectory of these fac-
tors?

Communications are rapidly improving. Mobile
phones are penetrating far faster than anyone predicted.
Email is expanding. TV and radio channels are heading
for merger with the internet. These trends will continue
with increasing amounts of information from all over
the planet, available to anyone anywhere, any time.
These changes will be best understood by applying evo-
lutionary theory to the competition between informa-
tional entities. All these changes will have dramatic
effects on human consciousness and behaviour.

What are the problems and opportunities 
with the factors identified?

The main problem for humans is information-overload
on limited brains and the stress this causes. 

The opportunities for humans include greatly
expanded consciousness and human knowledge and
understanding.

The opportunities for the memes are that at last they
can compete on a planetary scale. As machinery for repli-
cating them improves (as it is rapidly doing), memetic evo-
lution will take off in an unprecedented way. 

The interesting question for me is what the role of
humans will be in this new evolutionary process.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential
 in your field in the thousand-year future?

I’m not sure what “my field” is!!! Could be…

1. Parapsychology—will continue as now, never finding
any reliable evidence for the existence of ESP or PK but
with researchers always insisting they have found it.

2. The psychology of consciousness. Once we under-
stand the brain well enough, we will lose the “hard
problem” and find a monist (i.e., not dualist) solution
to the mind-body problem. Consciousness (like life)
will no longer seem mysterious.

3. Memetics. We will stop arguing about what memes
are and understand the memetic evolutionary processes
by which human intelligence was created. As time goes
on, memetic evolution will create much more intelli-
gent entities than us and they will understand the pro-
cess better than we can. 

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

• How does human consciousness arise and what is it?
What will it be like when there are vast superintelli-
gent memeplexes roaming the future equivalent of the
internet? Will there then be any place for mystical
experiences or enlightenment?

• Where is evolution going? How can our (limited)
understanding of genetic and memetic evolution help
us predict what is going to happen in the next thou-
sand years?
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• Will disease be the major cause of population stabili-
sation? Or will education and birth control produce
stable or even drastically falling population?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Improvements in storage, processing, and copying of
information will produce a massive explosion in
memetic evolution. Conscious informational entities
will replicate, compete, and evolve—taking over from
humans as the most intelligent creatures on the planet.
Humans may persist in some form as combined geneti-
cally and electronically engineered creatures, or we may
be relegated to a purely servicing and support role.
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George Bugliarello

CRITICAL FACTORS

What are the factors that are most critical to 
the long-term survival of humanity?

1. Elimination of large-scale conflict having the poten-
tial to destroy the human species.

2. Reduction of environmental deterioration.

3. Achievement of a balance between use of resources
and population.

4. Adoption of a universal code that guarantees the per-
petuation of humane values and behavior.

5. Protection of humans from natural catastrophes and
deflection of potential cataclysms from space (e.g., large
meteorites).

What are the current map and trajectory of these fac-
tors?

1. There have been several promising starts—e.g., arms
limitation treatises, European Union, international
trade. Yet danger persists (e.g., nuclear proliferation,
other weapons of mass destruction, exacerbated nation-
alism).

2. To date, environmental deterioration is only mini-
mally slowed down, if at all.

3. There have been major successes in reducing popula-
tion growth in several countries.

4. There is some enhancement in civility in certain
parts of the world, but enhanced barbarism in other
parts. A unifying spiritual concept of mankind is lack-
ing.

   Thoughtful advances in science and technology offer
great hopes. They will give us an enhanced ability to
forecast and guard against certain natural and, one can
hope, man-made disasters; however, there are also

greater potential damages from these disasters because
of population concentrations. There is no general con-
cern about the potential threat of meteorites.

What are the problems and opportunities
with the factors identified?

The largest problems and opportunities are connected
with education—the need for all to be educated so as to
achieve a common understanding of what it means to
be human, of the challenges and opportunities con-
fronting our species, of the position of our species in the
universe and in relation to other forms of life, and of the
implications for our future. We need to understand and
enhance our tools to understand nature (including our-
selves), i.e., science, the tools to modify nature, i.e.,
engineering, medicine, agriculture, etc., and the tools by
which we can make intelligent decisions, i.e., ethics,
morality, and religion.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

The creation of a better understanding of the relation of
biology-society-machines (the “biosoma”) and of the
desirable directions for its future evolution.

DISCUSSION TOPICS/QUESTIONS 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

• Biomachines, that is, the potential and implications
of the blurring of the boundary between biological
organisms and machines.

• The dilemma posed by our ever-growing dependence
on machines built by ever-more-complex organiza-
tions.

• The advent and potential impact of “hyperintelli-
gence,” combining the intelligence of humans, society,
and machines.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

The future of our species will be determined by our abil-
ity to balance growing scientific and technical achieve-
ments with the ability to thoughtfully guide them, with
a new view of what it means to be human and with the
ability to avoid our self-destruction.
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William H. Calvin

CRITICAL FACTORS

What are the factors that are most critical to the
long-term survival of humanity?

1. Avoiding abrupt climate change—which has, every
several thousand years in the past, devastated ecosys-
tems within a decade on a worldwide scale.

2. Avoiding the fractures in society likely to be caused by
a rate of change in technology and the economy that
only the best and the brightest can cope with, leaving
most of the population constantly battered by insecu-
rity and lack of job satisfaction, alienated by the situa-
tion in which they are trapped.

3. Outdriving our reaction time—causing changes in
society or ecosystems that cannot be corrected in time
before crashes are triggered. The future is arriving more
quickly than it used to, and since we don’t respond any
more quickly than before, it makes foresight more
important than ever. 

What are the current map and trajectory
 of  these factors?

As I said at the beginning of my Atlantic Monthly article
(see my website at WilliamCalvin.com): “When ‘climate
change’ is referred to in the press, it normally means
greenhouse warming, which, it is predicted, will cause
flooding, severe windstorms, and killer heat waves. But
warming could also lead, paradoxically, to abrupt and
drastic cooling—a catastrophe that could threaten the
end of civilization.”

The Earth’s climate does great flip-flops every few
thousand years, and with breathtaking speed. We could
go back to ice-age temperatures within a decade—and
judging from recent discoveries, an abrupt cooling
could be triggered by our current global-warming
trend. Europe’s climate could become more like Siber-
ia’s, and even the tropics could cool down abruptly, cre-

ating great forest fires on a far larger scale than we saw
during the recent El Niño. Because such a cooling and
drying would occur too quickly for us to make readjust-
ments in agricultural productivity and associated sup-
ply lines, it would be a potentially civilization-shattering
affair, likely to cause a population crash far worse than
those seen in the wars and plagues of history. What pa-
leoclimate and oceanography researchers know of the
mechanisms underlying such a climate “flip” suggests
that global warming could start one in several different
ways—all involving the Gulf Stream’s flushing mecha-
nism that makes room for more warm water to flow
into high northern latitudes. 

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

My own “future issues”—the ones that go beyond the
general and demand specialist knowledge to see why
there are problems—have tended to fall into two broad
categories: (a) the future evolution of human intelli-
gence (I’m a neurophysiologist), and (b) the future of
Earth’s climate and its consequences for civilization (I
have a long-standing interest in how the ice ages con-
tributed to human evolution from the apes).

1. The future evolution of intelligence probably won’t be
like the past (natural selection has been enormously
slowed by agricultural surpluses, community responses
to disasters, etc.). Instead, germline genetic engineering
and cloning will likely occur, and we’ll find ways to
enhance intelligence when our educational technologies
are able to take advantage of insights gained from brain
research: we’ll know what to teach when, how to pyra-
mid things, how to exercise the imagination, and when
to consolidate. All of higher intellectual function (syn-
tax, planning, music, logical trains of inference, games
with arbitrary rules) could look very different after a
few generations of this teaching based on knowing how
the brain actually works.

2. Devising a long-term scheme for stabilizing the Gulf
Stream’s flushing mechanism has now become one of
the major tasks of our civilization, essential to prevent a
drastic downsizing with wars over food that would leave
civilization itself in a shambles. Human levels of intelli-
gence allow us both foresight and rational planning.
Civilization has enormously expanded our horizons,
allowing us to look far into the past and learn from it.
But it remains to be seen whether humans are capable of
passing this intelligence test that the climate sets for us.
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DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Making the world safe for rapid change.

2. Creating the ten-generation perspective in the midst
of a quarterly-profits focus.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

While I am somewhat optimistic, it is easier to be spe-
cific about the downside—all those things we could
lose. Whether through inability to stabilize abrupt cli-
mate change or inability to avoid fractures in society, we
could easily have a world in 3000 where—though Homo
sapiens survives—the whole world is balkanized into lit-
tle despotic countries that hate their neighbors for very
good reasons, recovering very slowly.
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Eric J. Chaisson

CRITICAL FACTORS

What are the factors that are most critical to 
the long-term survival of humanity?

The three E’s are of great import regarding humankind’s
survivability in the next millennium:

1. Evolution—Humans are part of an evolutionary uni-
verse. We, among all life-forms, share a common ances-
try with the galaxies, stars, and planets, each of these
structures (including us) being open, nonequilibrium,
thermodynamic systems. A good understanding of our
roots and of our place in the cosmic scheme of things
will help us create a wise, viable future course.

2. Energy—The essence of all ordering in the universe is
energy flow. Much like stars or life, civilizations run on
energy, in fact, increasing amounts of it per unit mass
for increasingly complex systems. Our future fate will
bear strongly on the way that humankind learns to use
energy densities efficiently and wisely.

3. Ethics—The next great evolutionary leap forward for
our civilization might well be “ethical evolution”—the
identification, development, and embracing of a plane-
tary culture, one where global citizenship is a pivotal
factor in the survival of our species.

What are the current map and trajectory 
of these factors?

The scenario of cosmic evolution now grants us an
opportunity systematically and synergistically to mount
an interdisciplinary effort to build a modern worldview
that people of all cultures can adopt—a big-bang-to-
humankind story that traces generative and develop-
mental change ranging from quark to quasar, from
microbe to mind.

The role of energy is a vital feature of our increas-
ingly complexified technological society, and the trend
is clearly toward increasing amounts of this commodity
per unit mass.

The current map and trajectory of society display
sensitivity toward the needed ethics, as exemplified by
enhanced awareness of human rights, environmental
issues, and global security.

What are the problems and opportunities 
with the factors identified?

Science and technology are central components of any
future in which humankind survives; they may be the
keys to survival itself. However, currently, scientists dis-
seminate badly and educators instruct poorly, the result
being a largely illiterate society that mostly misunder-
stands the technological revolutions likely to be a hall-
mark of  the next thousand years. The scientific
community needs to welcome synthesis as well as spe-
cialization, teaching as well as research.

While energy is essential to the operation of any open
structure—and society is no exception—we are run-
ning out of it on Earth; civilization needs to master the
use of energy from its parent star, the Sun, if it is to sur-
vive the next thousand years.

Ethics are intertwined with philosophy and religion,
two subjects likely to endure the next millennium; sci-
ence needs to engage the philosophical and religious
communities to understand how we can fashion a kind
of evolutionary humanism for the good of all people.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Either science and technology will dominate the next
millennium, or a considerable aversion to these twin
endeavors will develop, largely out of misunderstanding
or fear. The future could go either way. If the former,
then the quality of life for some will continue to become
more comfortable, informed, and generally better—all
the while we become increasingly knowledgeable about
who we are and where we came from. If the latter, we
shall possibly enter a “scienceless society,” the likes of
which the world has not experienced since the thou-
sand-year doldrums of the Middle Ages—a new period
in which curiosity will be damped, knowledge not val-
ued, and basically we shall not care how we fit into the
cosmic scheme of things.
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DISCUSSION TOPICS/QUESTIONS 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. The development of a comprehensive worldview for
all citizens, including improved science education glo-
bally.

2. The utilization of energy sources, and the identifica-
tion of some new ones, capable of sustaining society
indefinitely.

3. The creation of planetary ethics and global citizen-
ship that enhance communality while retaining individ-
uality.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

We are entering an age of synthesis such as has occurred
very infrequently in recorded history. As this new age
dawns, the integrated, coherent story of cosmic evolu-
tion—a powerful and true myth—can act as an effective
intellectual vehicle to involve all our citizens as partici-
pants, not just spectators, in the building of a whole new
legacy, indeed one in which our descendants become
wise and humane human beings. We are on the road
toward ethical evolution.
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Kuo-Hua Chen

CRITICAL FACTORS

What are the factors that are most critical to 
the long-term survival of humanity?

1. Appreciation of technological innovations.

2. Recognition of cultural differences.

3. Peaceful resolutions of conflicts.

4. Respect for the environment.

5. Encouragement for moral and ethical decision-mak-
ing.

 What are the current map and trajectory 
of these factors?

With continuing technological innovations, especially
in transportation and communication, interactions and
understandings among people should be greatly
enhanced. Providing a shared vision of global harmony
and happiness, a collective as well as cooperative effort
will gradually preclude actions that might threaten
peace or the environment. 

What are the problems and opportunities 
with the factors identified?

The major problem we are facing is a deep pessimism in
education for the possibility of a shared future. We should
empower an alternative educational network, including
interpersonal, transcultural, and virtual (cyber) spheres,
to create a preferable future for humanity. 

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

1. The empowerment of social movement for prefera-
ble futures—a global participatory process.

2. A balanced development between social and techno-
logical innovations.

3. The creation of a sustainable environment. 

4. A warless global society.

DISCUSSION TOPICS/QUESTIONS 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Solutions to reduce the problem of conflict and 
inequity.

2. The possibility of a shared value system.

3. The development of preferable scenarios for a sus-
tainable environment.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A society of conscience, pursuing material as well as
spiritual satisfaction, with an awareness of others’ wel-
fare. Commitment to a conscious evolution process
becomes a major theme of all forms of education. Active
participation in various levels of human activity is
everyone’s responsibility.
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Joseph Coates

CRITICAL FACTORS

What are the factors that are most critical to 
the long-term survival of humanity?

1. An awareness that we are in charge, that we have the 
capability and competence to influence our future.

2. Committing institutions to a truly long-term per-
spective.

3. Educating the public on long-term perspectives, par-
ticularly in dealing with positive futures and striking a
balance between the possible negatives and possible
positive outcomes.

What are the current map and trajectory
of these factors?

1.  (slow rise)

2.  (flat)

3.  (slow decrease)

What are the problems and opportunities
with the factors identified?

• All reward systems that are short-term.

• Bounded by custom.

• Not open to radical ideas.

• Today looks to them just like yesterday.

• Unpracticed in rewarding novelty.

• Perceived lack of authority or responsibility.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential
in your field in the thousand-year future?

As a futurist, a key development would be the broad
adoption of routinely thinking about the future. The
place to begin is in elementary school and carry it right
through professional education. There is no field that I
know of that routinely introduces into its university,
college, or lower education any explicit commitment to
exploring the future.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
 group settings at Humanity 3000?

1. What about human nature is fixed and unchanging
and what is plastic?

2. What three public policy measures and what three
private policy measures might be taken to alert the gen-
eral population to think about the long-term future?

3. What is the single most important change in the lives
of individual people that you see, five hundred to a
thousand years from now? Be explicit and avoid the cat-
egories of relief of pain, relief of poverty, etc. 

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Decline to near zero in religion.
More worldwide uniformity in many goals, attitudes,

and beliefs as background to new differential subgroups
based on special interests and goals.

Higher average intelligence; fewer genetically based
disinterested; more vicarious and simultaneous experi-
ence.
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George Cowan

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

This question seems to imply survival at a level of satis-
faction of human needs that is as desirable as or more
desirable than our present level. Humanity will survive
but perhaps under what we would consider highly
undesirable conditions. Nevertheless, life might still be
considered rewarding by whatever standards prevail in
that era. Perhaps it would be better to answer a question
concerning survival over the millennia of a society that
its members are likely to consider desirable. The prereq-
uisites for such a society are adequate and renewable
supplies of food, water, air, and energy.

A desirable society must also include a sense of pur-
pose and significance; reasonable amounts of time for
purposes other than providing for basic needs; adequate
space per individual and family unit—and the list can
go on. The factors listed in the sample responses are
particularly relevant to producing a more desirable
world society than presently exists. I assume that the
group is more interested in factors critical to the long-
term improvement of the human condition rather than
the long-term survival of humanity. The key question
here is whether this improvement will occur inevitably
as part of a self-organizing, evolutionary process. The
idea that progress is inevitable is not universally
accepted.

What are the current map and trajectory
of these factors?

The population must be held to some acceptable level.
This is likely to happen but with a degree of trauma that
will be determined by how this level is eventually
reached. Unless society solves this problem within the
next generation, traumatic solutions involving major

wars, dramatic environmental change, or deadly
plagues will probably hold the population in check.

Further development and general acceptance of the
science and technology of fission and, eventually, of
fusion energy is highly likely. This technology should, in
principle, solve the food, air, and water problems cre-
ated by a much larger future population. Solutions to
these problems may be found within a generation or
may require up to five or six generations.

Although global economic aggregation is occurring
at a rapid rate in this generation, the development of
higher aggregates of social and political organization,
including the global village, is moving more slowly. It
will require general acceptance of multiple identities,
particularly the identity of world citizen. This has not
yet happened but probably will within the next few gen-
erations if world travel and transnational migrations
continue to increase.

What are the problems and opportunities
with the factors identified?

Factors affecting the population problem are the level of
economic prosperity, status of women, ethnic and cul-
tural constraints, and government-sponsored family
control plans or laws. Of these perhaps the most impor-
tant is the economic status of women. It is gradually
being elevated in parts of the Western world. In other
parts of the world, family size may be legislated.

The emergence of multiple identities that flexibly
accommodate to the conflicting demands of self, family,
religion, village, corporation, nation, and global village
will help ease the tensions created by these conflicts.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

My field is science. Its future over the next thousand
years is almost impossible to predict. Over the next
hundred years we will learn how to deal effectively with
problems that are very complex and are ineffectively
addressed now in simplistic terms. The most conse-
quential advances will be made in the biosciences,
including genetic science and engineering. The life span
will increase. Technology will replace exhaustible fuels
with nearly inexhaustible fuels. Space travel will become
possible for private citizens with wealth. The communi-
cations network will embrace the remotest villages and
English will become established as the global, universal
language. It will not totally replace local languages.
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DISCUSSION TOPICS/QUESTIONS

What are the two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. How can we control the increasing ability of smaller
and smaller groups of people to terrorize others without
major curtailments of individual liberties?

2. How do we go about defining a global identity for
everyone without unduly weakening other, necessary
identities?

3. How do we increase the probability of a benign solu-
tion to the population problem?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A future in which the average person, living in harmony
and working in partnership with a peaceful global com-
munity, will value and pursue knowledge and personal
enlightenment and significance at levels that go beyond
what we can presently envisage.
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E. Julius Dasch

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

• Ability to maintain individual and collective senses of
humor, purpose, and soul, and to combat ennui and
alienation. 

• Ability to produce food and fiber.

• Ability to maintain production of nonrenewable and
renewable resources.

• Ability to maintain equable use of human resources.

• Ability to govern fairly and effectively.

• Ability to maintain order on all scales.

• Ability to maintain effective educational systems.

• Ability to provide intellectual and spiritual growth,
and to balance gratification with achievement.

• Ability to provide living space and maintain some
degree of “wildness” (Thoreau).

• Ability to organize human outposts in many localities
away from Earth, to interact with extrasolar species,
and provide for nondestructive, genetic manipula-
tion. 

What are the current map and trajectory
of these factors?

The geologic record indicates that few species survive
more than 2 Ma (million years). Homo sapiens is push-
ing this limit. It is imperative to provide for effective
and livable human outposts in several locations, other
than Earth, in the solar system and in other solar sys-
tems. Successful and multiple colonization efforts are
necessary to assure survivability from astronomic, geo-

logic, environmental, and human catastrophes, and to
provide resources to a depleted, overpopulated, and
oppressive Earth.

What are the problems and opportunities
with the factors identified?

Successful colonization will be driven by economic
potential (the “vapor pressure of humanity”) and a
desire for frontier exploration and knowledge, coupled
with threats posed to survivability from natural and
human causes. Mounting these efforts, however, will
require an effective blend of answers to the “critical fac-
tors” outlined above. 

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Geosciences: The contribution of the geosciences will be
in the stewardship of nonrenewable and some renew-
able resources.

Education: Any plan for survivability will necessitate
an effective education-delivery system. Presently, con-
sortia of government, industry, and academics can be
useful. Fair and effective individualized education for all
people, however, will require breakthroughs. 

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. What are the important components in a fair and
effective educational delivery system?

2. How may the critical elements of  stewardship
(resource utilization and environmental concern) be
more effectively balanced?

3. What form of governance will prevail in off-Earth
colonies? 

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Multiple space colonies in and outside our solar system
will be required to survive natural and anthropogenic
catastrophes. Fair and effective education and gover-
nance systems will be necessary to provide quality life.
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Christian de Duve

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Knowledge. In the last few decades, tremendous
advances have been made in our understanding of life
and its manifestations. Some of our most cherished
beliefs need to be reappraised in the light of the new
understanding.

2. Power. The advances in knowledge have generated
powerful new means of deliberately and knowingly
directing natural phenomena, including the future of
life on Earth and that of humanity itself.

3. Wisdom. This quality, which has always been scarce in
the past, will be needed more than ever before, in view
of the awesome power humanity will be wielding thanks
to the advances of knowledge.

What are the current map and trajectory
of these factors?

The growth of knowledge and of power will continue,
probably at an ever-accelerating pace, but wisdom is in
great danger of lagging behind. Unless this defect is cor-
rected in the near future, major mistakes are liable to be
made and to cause a considerable amount of unneces-
sary hardship.

What are the problems and opportunities
with the factors identified?

Little can, or should, be done to oppose the progress of
knowledge and the development of power. The effort,

therefore, must aim at the acquisition of wisdom. To
this end, humanity will have to be provided with the
necessary information by education, the No. 1 priority
worldwide. And it will have to set for itself ethical guide-
lines acceptable to all and, therefore, transcending
philosophical systems, political ideologies, and religious
beliefs.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Advances in the life sciences will play a major role, both
conceptually and practically.

Conceptually, our growing understanding of the
nature, mechanisms, origin, and evolution of life will
profoundly affect our appreciation of the cosmic signifi-
cance, if any, of life and humanity.

Practically, genetic engineering and the many other
extant and future biotechnologies will increasingly
allow us to direct the evolution of living species, includ-
ing our own.

DISCUSSION TOPICS/QUESTIONS 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Philosophical implications of our new understanding
of life.

2. Technical possibilities for engineering future life.

3. Ethical problems related to these possibilities, espe-
cially as applied to human subjects.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Suddenly invested by knowledge with unprecedented
understanding, power, and responsibilities, humanity is
fated to exercise increasing control over its own future
and that of life on Earth. In responding to these chal-
lenges, for which it has been poorly prepared by its evo-
lutionary history, humanity will need more wisdom
than it has shown in the past.
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Dee Dickinson

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. The health of the planet and its inhabitants.

2. Choices and decisions humans make related to the
above.

3. Ability to learn, unlearn, and relearn throughout life.

4. Abilities to understand others and work collabora-
tively.

5. The development of consciousness, altruism, and
compassion leading to greater possibilities for peace.

6. New technologies, research in medicine and other
sciences.

What are the current map and trajectory
 of these factors?

1. In the next 20 years, positive and negative trends may
converge, affecting the ecology of the planet and human
health for better or worse.

2. More information is now available through
expanded and accelerated use of electronic media that
lead to better-informed citizens. Homes, schools, and
communities take greater responsibility in guiding the
young. This trend will increase in the future.

3. Educational systems have been very slow to change,
but are now being impelled to transform methods of
learning. Enormous change will come about in this cen-
tury.

4. All the media, discussion groups, and educational
systems are focusing on greater interpersonal skills and
understanding with profound effects in the next 50
years.

5.  Similar trend as in No. 4.

6.  Now technologies and scientific research are acceler-
ating beyond human ability to use them wisely. It’s
unclear how this will play out in the future, but human
beings will make choices in the next 20 years that will
affect the future of humanity.

What are the problems and opportunities
with the factors identified?

Problems include: crises arising from natural or man-
made disasters, greater disparity between the rich and
the poor, malnutrition, spread of new communicable
diseases, digital divide, exhausting natural resources,
lack of education, escalation of population, and unex-
pected negative consequences of new technologies and
scientific experimentation.

Opportunities include: new tools and abilities to
foresee and prevent some ecological problems that also
make it possible to foresee and prevent manmade disas-
ters, including warfare; finding ways to lower consump-
tion of industrial societies and increase prosperity in the
Third World; new ways to provide food in poor coun-
tries; new medications and treatments; development of
low-cost, wireless technologies; informing citizens and
promoting personal and corporate responsibility in
protecting natural resources; improved education
through new understandings of individual differences
and appropriate learning strategies; educating women
and giving them more choices in family planning; posi-
tive breakthroughs in science and technology.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

The greatest potential/future in the field of education is
to move beyond schools created for another time to cre-
ate learning communities with built-in support systems
from social service, health, welfare, recreational, and
cultural agencies. Educational systems are now recog-
nizing that people from different social, cultural, eco-
nomic, and educational backgrounds have very
different ways of learning. In the future educational sys-
tems will focus on identifying and helping students to
develop and utilize their strengths. Research from the
neurosciences will have major impact on how people
learn. Students will not only learn more efficiently, with
greater understanding and depth, but will also have
opportunities to apply what they have learned in practi-
cal and creative ways. Because of the critical importance
of the early years, parent and early childhood education
will be a part of the public educational systems, and
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because of our rapidly changing world, learning will be
a lifelong enterprise.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. What safeguards can be created to assure that genetic
engineering does not result in outcomes that are dan-
gerous to human beings and the environment?

2. With future possibilities emerging for chip and nano-
bot neurological implants, what are the risks, possibili-
ties, and safeguards?

3. What are the best ways to infuse ethics and morality
into education and research?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

My vision of the thousand-year future is of a human
race that has learned to live together peacefully and in
harmony with the environment, both on Earth and in
outer space. Human beings will have learned how to
develop more fully in mind, body, and spirit, under-
standing the critical importance of the mind/brain/
body connections. They will have learned how to har-
ness the power of science and new technologies ethically
and responsibly, and will continue to explore what it
means to be human in the highest sense.
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Howard F. Didsbury

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. The impact of global aging populations.

2. The increasing marvels of biological and neurological
research, and their possible misuse.

3. Massive global unemployment in developed and
developing societies.

4. The death of the future in a hedonistic society.

What are the current map and trajectory
 of these factors?

The end of the 20th century marks the advent of aging
populations in developed societies and also a declining
birthrate. A few centuries hence, whole nations may dis-
appear. Future genomic developments may reinvigorate
notions of racial superiority. Technological ingenuity
casts a shadow of insecurity over the world of working
people. What happens when people are valued more as
consumers than as citizens?

What are the problems and opportunities
 with the factors identified?

1. The need to sustain a sense of personal responsibility
for the maintenance of Spaceship Earth.

2. The “longevity revolution” necessitates a rethinking
of the social contracts of developed societies.

3. The mere fact that something is scientifically and
technologically feasible does not mean that it should be
done!

4. How to promote a global concern for the likely pros-
pects of present and future generations and avoid the
enchantments of the present.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

As a futurist, historian, and educator, I believe the great-
est potential is the recording and recognition of the
common characteristics of the members of the human
race through the past millennia as their emotional and
psychological boundaries expanded from family, tribe,
religion, empire, and civilization to the dawning of a
global consciousness of a common human destiny. 

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. The impact of global aging populations.

2. The perils of raw economic competition in centuries
to come, or the advent of a cooperative global economic
order.

3. Is philosophy dead?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Today the perils humanity faces are largely the results of
human ignorance, human disinterest, or human greed.
The tempered optimist is convinced that with goodwill,
knowledge, wisdom, and determination, humanity’s
truly universal Golden Ages are yet to come!
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Duane Elgin

CRITICAL FACTORS 

What are the factors that are most critical to
 the long-term survival of humanity?

The most critical factor is the ability of the human fam-
ily to mature from the adolescence of our species to our
early adulthood. This is much more a psychological and
spiritual challenge than a technological challenge. Also
critical will be a shift in the dominant paradigm from
viewing the universe as dead and static to one that sees it
as alive and continuously regenerated as a unified
whole. A third factor will be our willingness to voluntar-
ily simplify our lives and reduce our environmental
impact upon the Earth. A fourth factor will be the con-
scious use of our mass media and internet for mature
and meaningful communication. A final factor will be
the growth of reconciliation movements that heal divi-
sions and separations among the human family.

What are the current map and trajectory
 of these factors?

Humanity has reached a life-stage of late adolescence
and is poised to enter its early adulthood as we confront
the challenges of resource consumption, population,
and environmental degradation. The new physics is
rapidly validating the view that our universe is a unified,
living system. In developed countries at least ten percent
of the adult population is exploring simpler and more
satisfying ways of living. A new media culture and con-
sciousness are rapidly emerging as the internet makes
our world transparent to itself. Finally, reconciliation
movements are growing around the world.

What are the problems and opportunities
with the factors identified?

The biggest problem is the lack of conscious attention to
our changing world by a mass media obsessed with pro-
moting consumerism. By programming the mass media

for commercial success, we are simultaneously pro-
gramming our global civilization for environmental
calamity and evolutionary failure. The biggest opportu-
nity is the other side of the coin: for humanity to wake
up to the enabling power of global communication and
to use it to come together and consciously choose a sus-
tainable and meaningful pathway into the future.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in your 
field in the thousand-year future?

If the human family were to talk together and reflect
together about our common journey from a planetary
perspective, we could recognize that we have already
traveled from our infancy as a species to our late adoles-
cence. Now, by our own self-assessment, we stand on
the threshold of our early adulthood. Our transition to
our adulthood requires the support of a global media
system that is consciously concerned that the human
family: 1) be richly informed about the challenges and
opportunities of our times, 2) be able to converse with
ourselves and develop a working consensus about our
preferred pathway into the future, and 3) be able to
publicly give feedback to elected leaders regarding that
working consensus. With communication and reflec-
tion, we can grow up and respond to all of the other
challenges of our times.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small 
groups at Humanity 3000?

1. Is the television industry programming our global
consciousness and creating a desire for a level of con-
sumption that cannot be sustained—thereby trading
short-term commercial success for long-term evolu-
tionary failure?

2. Given that our self-given name as a species is Homo
sapiens sapiens (which means we are the species that is
“doubly wise” or “knows that it knows”), is developing
this capacity for self-reflection humanity’s “central
project”? If so, what can we do to foster our core capac-
ity for reflective consciousness both personally and col-
lectively?

3. If we were to discover that the universe is not “static”
and “dead” at its foundations but is instead a continu-
ously regenerated, living system, what differences would
this make in our everyday lives and evolutionary
visions?
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THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Humanity mobilizes its tools of communication and,
with local-to-global dialogue, builds a working consen-
sus for a sustainable future. This is a time of collective
initiation. Instead of pulling apart, we pull together and
achieve an evolutionary bounce. We then move into an
era of mutually supportive development and global res-
toration. As the restoration of the Earth is assured,
humanity looks beyond maintaining itself to surpassing
itself, and a new era of creativity blossoms with further
challenges to master before achieving the dynamic bal-
ance of a mature, wisdom civilization.
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Andre Gunder Frank

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. Ecological

• those not subject to human social control, e.g., large
asteroid, major global warming or cooling, bacterial
and/or insect world dominance.

• those subject to human social control or influence,
e.g., ozone layer, deforestation, possibly some bacte-
rial/insect and genetic engineering.

2. Social

• primarily rich/poor in/out polarization.

• population/resource [Malthusian] problems.

• genetic engineering, immunization of bacteria.

• decline of “West” and rise of “East.”

3. Combination of both 

• including those of “social” above.

• a “Gaia” sort of mutual influence at a higher techno-
logical level but a social one that cannot keep up,
especially as more and more people are marginalized
even from the Information Age.

What are the current map and trajectory
 of these factors?

Scientific advances, often beyond social capacity to
adapt to them.

Continuity between the past and the future, e.g., NO
recent globalization that started eons ago and has not
changed in structure or function and only partly in

tempo, which is contrary to prevailing opinion, includ-
ing that of almost all participants in this conference [I
write this after having read your statements].

Return of Asia and especially China to dominance and
“centrality” in the world, after a brief 150-200-year
Western interval only since 1800.

What are the problems and opportunities
with the factors identified?

Western acceptance and resignation to its probable
decline and Eastern assimilation and use of science and
technology [until recently “Western”].

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future? 

Like many other respondents I don’t know that I have
one or what it is, and it does not really matter. What
does matter is that historically and contemporaneously,
and therefore probably also in the future, the material
structure and dynamic of the world/global system—and
the place therein of any region, community, sector, indi-
vidual—is the most determinant factor in what happens
and to whom. Contrary to widespread opinion, includ-
ing among my fellow respondents, their or anybody
else’s opinions, ideas, ideology, feelings, mind, etc.,—in
short, idealism—have little or no bearing on any trajec-
tory or outcome. The evidence against this opinion is
overwhelming, except to those who refuse to see it.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small 
groups at Humanity 3000?

The very posing of these questions and of the following
question implies that it matters for the future or even
the present what we think about them. And many
respondents agree and say we must do or just think this
or that. I challenge this entire approach as being unreal
and self-delusionary, which, far from strengthening our
ability to intervene in history, leads us down the garden
path into dead ends.

1. Idealism vs. material realism or real materialism: I
challenge anyone to come up with and successfully
defend a single idea [religious, philosophical, political,
scientific, etc.] that has ever had a major impact on/in
history, unless it was a technological idea, but even that
is questionable. Leonardo had quite a few that had no
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impact since the material conditions for their realiza-
tion did not exist.

2. Millennium studies by TIME, LIFE, CNN have all
claimed that the past second millennium was European/
Western and have extrapolated/suggested that the next
one will be as well. Yet any objective examination of the
evidence shows that the past millennium—and previ-
ous ones too!—were Asian until at least 1800. Will the
third millennium be Asian again?

[A short supporting statement follows: Asia’s 66 per-
cent of world population produced 80 percent of the
world’s output in a long-since competitive globalized
economy, and Europe’s less than 20 percent of world
population produced much less than 20 percent of the
world’s output—and even for that required the help of
Americans and Africans. Still in 1800, levels of income
per capital were higher in most of Asia and especially in
China than in Europe. So, the famed expansion and
growth of Europe is nothing but a European myth. So is
its alleged base in the supposed “seventeenth century
scientific revolution.” As Steve Shapin (1996) aptly sum-
marizes “there was no seventeenth century scientific
revolution, and this book is about it.” Indeed, even
Cohen muses “Is the ‘Scientific Revolution’ going the
way of all historical concepts? Perhaps the concept has
by now fulfilled its once useful services, and the time has
come to discard it.” One thing is sure, however real or
imagined any scientific revolution was, it never had

even the slightest effect on the technological and indus-
trial revolution before 1870, that is two centuries after
its alleged heyday—not in the West at least, though per-
haps an Asian one had some impact there, and eventu-
ally in Europe.

What has all this to do with our third millennium
crystal ball? Well, if for millennia and all the way up to
1800 Asians were in dominant leadership positions in
the world, even in scientific, technological, economic,
and military affairs, not to mention political, social, and
cultural ones, then why should they not be able also to
reassume this role in the future for the third millen-
nium? Looked at from this longer historical perspective,
which also corrects the gross distortions of world his-
tory by Western self-adulation, Western “dominance”
can look like a 150-200-year blip incursion on an Asian
world in the past millennia that can be overturned again
in the coming one. “Middle Kingdom” China was not
just ideological self-justification but really had a solid
base in global reality. Since 1949 “Middle Kingdom”
China may have begun to rise again.]  

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

[I confess] I have none, and I challenge the wisdom,
realism, and utility of those who claim that they do.
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Ashok Gangadean

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

When we stand back from localized perspectives and
worldviews and enter a more global perspective, we
begin to see deeper patterns of cultural evolution
through the ages. In this global perspective across cul-
tures and worldviews, one great lesson that emerges is
that we humans are as we “mind”—how we conduct our
mind, our thinking, is all important in shaping the real-
ities we inhabit, the quality of our lives, the phenomena
we co-create. One great global insight is that we humans
directly participate in making our worlds.

In this millennial perspective it becomes apparent
through the great perennial teachings that there is a
stage of thinking, a technology of minding, that pro-
duces disastrous consequences for the human condi-
tion—at the personal and corporate levels. It has been
seen repeatedly that egocentric or monocentric patterns
of thinking and world-making are primary causes of all
sorts of human pathologies and cultural disorders. As
we now enter the new millennium it is urgent that
humanity becomes more aware of the consequences of
how we conduct our minds and move together from
egocentric patterns to more mature rational patterns of
dialogic minding. This shift to dialogical ways of living
is perhaps the single most important factor in facing
our survival and flourishing as we enter the new millen-
nium.

What are the current map and trajectory
 of these factors?

In the millennial and global perspective it appears that
humanity is now in the midst of a profound and diffi-
cult shift from egocentric or monocentric ways of
minding and living to a more mature and healthy dia-
logical form of life. There appear to be two great cul-

tural forces in the human condition that are peaking at
the same time: the chronic forces of egocentric culture
and the emerging forces of dialogic/ holistic culture-
making. The future cultural sustainability of humanity
now turns on how we manage the confrontation and
interaction between these great forces. The next decades
will decide whether we will find the nonviolent and cre-
ative ways to make the transition from egocentric cul-
ture to dialogic culture.

What are the problems and opportunities
 with the factors identified?

One great challenge in this transition is that the deeply
entrenched and chronic patterns of egocentric living
resist and tend to eclipse the awakening forces of the
dialogical revolution in culture. With increased global-
ization in cultures there is now a unique opportunity
for humanity to enter in a corporate way this great
awakening of the global and dialogical mind. The
dynamics of deep dialogue between worldviews is now
vital in facilitating the transition of cultures to more
healthy dialogical ways of life.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

The single most important factor in the human condi-
tion is how we conduct our minds—the technology of
our thinking and world-making. The greatest potential
for our future is our capacity to make the personal and
corporate transition from egocentric ways of life to dia-
logic awakening of the global mind. This shift to the
higher form of global minding affects every aspect of
human existence and unlocks the potential for the
flourishing of life at all levels.

DISCUSSION TOPICS /QUESTIONS

What are two or three topics/ questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. What are the greatest impediments to deep dialogue
between worldviews?

2. Why do egocentric patterns of minding and living
cause all sorts of human and cultural pathologies?

3. Why is deep dialogue between worlds so vital for our
flourishing at this time in our evolution?

4. What is the dialogical turn in living and how is this
connected with the awakening of the global mind?
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THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

As we enter the new millennium I see the birth of a new
and higher form of human life that has been millennia
in the making. The transition to our mature nature as
rational and holistic beings will be difficult but human-
ity will evolve to the higher technology of life in the
awakening of the global mind. Humanity will gradually
overcome the chronic pathological patterns of egocen-
tric living and monocentric minding.
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Jerome C. Glenn

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

The merger of consciousness and technology.

What are the current map and trajectory of this factor?

The confluence and synergies of advances in artificial
intelligence, nanotechnology, bionics, materials science,
genetic engineering, and telecommunications will allow
humanity to evolve into a continuum of technology and
consciousness. The built environment will act as if alive
by sensing, understanding, learning, talking, and
responding to humans, and humans will have micro-
miniaturized technology on and in their bodies provid-
ing the individual the sensation of being connected not
only to others around the world, but with the “things”
of  civilizations as a whole. When the distinction
between human and technology blurs, we will have
reached the “conscious-technology” civilization.

What are the problems and opportunities
with the factor identified?

Conscious-technology can be both negative and posi-
tive. If humanity evolves into a conscious continuum
mediated by technology, individuals could manipulate
this continuum to change others’ consciousness with-
out their knowledge. Such “information warfare” could
lead to paranoia. Others could also believe that they cre-
ate “all” of reality and become mentally ill, hence influ-
encing the health of the human unity.

Assuming that the masters of technology are techno-
crats, and that the masters of consciousness are mystics,
then how well these two cooperate in the future should
influence the quality of the conscious-technology civili-
zation. A central opportunity is to facilitate the dialogue
between these two orientations for an eventual merger
of the attitudes of the mystic with the management of
the technocrat.

POTENTIALS IN YOUR FIELD

What do you envision as the greatest potential in 
your field in the thousand-year future?

Knowledge visualization, computer interface distrib-
uted throughout the built environment, including
human augmentation, which integrates “all” informa-
tion into a range of models and formulations allowing
anyone to get the best relevant information in a mode
they can understand. Such a system would allow for an
increasingly intelligent global participatory democracy
to continuously improve our future.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group setting at Humanity 3000?

1. Sustainable ways to collaborate among the partici-
pants to create and execute strategy to improve the
human condition, be it specific research projects, strate-
gic media alerts, or other joint actions.

2. Current state of cognitive science’s strategies to
improve our brain functioning/intelligence and impli-
cations for cost-effective ways for global education to
increase humanity’s intelligence.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Space-adapted conscious-technology civilization inde-
pendent of the Sun exploring mergers with exobiology.
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Susantha Goonatilake

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

A recognition—within the next few decades—that the
concept of “humanity” is an anthropocentric, culturally
Eurocentric one, developed as European culture moved
away from the primacy of an assumed “God”-centered
world (a thousand curses be to “him” for misleading the
Judeo-Christian-Islam derived worlds). Beginning with
the Humanists in the 14th to 16th centuries, this Euro-
pean cultural trajectory moved away from a God-cen-
tered view. Steps in this dethronement: denying God’s
“creation,” the Earth, as the center of the universe
(Copernicus, Galileo, etc.); considering his other ani-
mal and plant “creations” as natural evolutionary out-
comes (Darwin, Wallace, etc.); and realizing that his
creature’s (man’s) mind is capable of naturalistic study
(William James, Freud, etc.).

This moving away from the Christian darkness has
resulted in steps not only in the deconstruction of
anthropocentrism but also of bedrock certainties in
many spheres. Relativity does not recognize the sanctity
of a permanent observational platform. The quantum
world is full of strange happenings. After Goedel, math-
ematics has lost its certainty. And postmodernism
reflects the contemporary Western Zeitgeist of a par-
tially rudderless world.

The emergence of biotechnology, which rewires
humans and other creatures biologically, and of infor-
mation technology, which restructures human cultural
output, brings further strains on this peculiar European
concept of an assumed “humanity.” Let alone “human-
ity” written in the plural, even its singular avatar, the
“self,” does not exist—as does not a soul. Humanity and
self, the I of the storm, are constructions, convenient
fictions. (Long live the novel!) Long-term survival of

“humanity” depends on the long-term survival of other
constructed systems with which it is coupled, such as
the nature-constructed, as well as the human-con-
structed environments.

What are the current map and trajectory
 of these factors?

I am lost at what is meant by “the current map and tra-
jectory.” I believe it means, what are the signs of hope
that finally “humanity” is being realized to be a conve-
nient and useful fiction. The growth of biotechnology,
information technology, and postmodernism helps in
this realization. There is also another geotectonic shift.
After several hundred years, the center of gravity of the
world’s economy, production, and consumption are
shifting away from Europe to Asia. This would result in
fresh Asian initiatives on what defines not only the
human condition, but also the condition of the intellec-
tual and material worlds. This will not take a thousand-
year horizon, probably only a few decades.

What are the problems and opportunities
 with the factors identified?

The problems in accepting the reality of the factors I
have sketched are Eurocentricity and the remnant
superstitions about a God-created world.

The opportunities lie in that for most Europeans
today, Nietzsche’s dictum is being followed. God is
being slowly throttled out of existence. It still survives as
mind food in the US Bible belt, together with such
healthy body foods as fat-dripping steaks and the Big
Mac. The more intelligent of the leaders of the flock
have, however, dropped the idea of a literal creator god
and substituted, in its stead, philosophical variations of
the more abstract Hindu idea of a “god.”

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

As for potential in my field, I nearly said: This is a silly
question. None of the highly paid academics of the
world predicted the collapse of the Soviet Union.
Although this was on hindsight a blip in the trajectory
of constructed humanity, it is illustrative of the difficul-
ties involved in prediction. Open systems and complex-
ity theorists respectively attempted to show that the
world of complex systems, including humans, cannot
be predicted in the fashion of billiard balls. There are
disjunctures involved. Breaks in the system’s trajectory.
History, like evolution, can be told in hindsight but not
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foreseen entirely. The future is partly structured by the
past, partly open to innovation.

The greatest potentials in realizing this are many.
They include the internalization of the view that other
animals are kith and kin, just beginning in the West
through animal-rights activists and vegetarianism, but
long recognized in the mythologies of other civiliza-
tions. With the growth of autonomous software, we
would also begin to recognize that other constructed
systems, not only those constructed through eons of
evolution, could interact with humans as equals. Well, I
already recognize my spell-checker as an opaque “other”
that delivers not only instructions, but even automatic
constructions. But this spell-checking “other” does not
even have many of the intelligent characteristics that
existing Artificial Intelligence presents us.

The discovery of new planets during the last few
years will soon lead to an explosion of further discover-
ies. These will make further mockery of the uniqueness
of Earth and earthlings—“humanity.”

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Cultural and other correlates of the shift to Asia.

2. Non-Eurocentric takes on the implications of bio-
technology.

3. Non-Eurocentric takes on the implications of infor-
mation technology.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Wow! One thousand years. Well, here goes. A gradual
withering away of the idea of the I, the self, and its nec-
essary adjunct humanity and humanitarianism. In its
stead is a vision of “things as they really are.” As con-
structed, sometimes endowed with sentience and intel-
ligence and kith to many in this world of ours and the
many worlds that our astronomers, biologists, and engi-
neers will deliver to us in the future. Traversing that
future would be recognizing that we, in interaction with
our environment, together bring forth this world. We
are but tunnelers in a passage of becoming, carving out
pathways through the future.
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William Halal

CRITICAL FACTORS

What are the factors most critical to
 the long-term survival of humanity? 

My studies show the world is heading toward a “Global
Crisis of Maturity” that will mark the passage from a
rather primitive past to a far more technologically
advanced, globally integrated, and populous future.1

This crisis can be best understood as an immensely
larger equivalent of the transition every child makes to
adulthood. Much like the human crisis of maturity, this
global passage is inevitable, unusually difficult, and
painful. Most importantly, life beyond such pivotal
events is almost impossible to understand because a
profound transformation of consciousness is involved.
This suggests that the Humanity 3000 Symposium
could more usefully focus on helping the world success-
fully make this historic transition rather than speculate
a thousand years ahead. 

What are the current map and trajectory
 of these factors? 

Here’s a summary of the trends that are likely to coalesce
into this Global Crisis of Maturity between 2030–2050:

• Demographic projections indicate the world’s popu-
lation will stabilize between nine and 14 billion peo-
ple, most of whom will live in modern societies.

• Technological change is moving at an unprecedented
rate because today’s explosion of information tech-
nology increases the accumulation of technical
knowledge as never before. My forecasts indicate a

wave of breakthroughs that will transform all aspects
of life about 2020.2

• Globalization is likely to integrate markets, commu-
nications, and all other social functions into some
form of unified, coherent system that is as yet
unknown.

What are the problems and opportunities
with the factors identified?

The above forecasts lead to the inescapable conclusion
that a ten-fold leap is likely in the level of industrializa-
tion, material consumption, demand for scarce
resources, market competition, cultural diversity, ethnic
conflict, ecological damage, and other problems. For
instance, the industrialization of China alone will
increase all these challenges three-fold, and India will
do the same again.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

This Global Crisis of Maturity poses such enormous,
unprecedented challenges that it will require massive
changes in all sectors of civilization:

Technological capabilities will have to advance dra-
matically to support this far more complex world, and
the resulting social disruption will have to be managed
skillfully. There is a particular need to monitor the likely
timetable for the breakthroughs ahead and to plan for
their implementation.

Economic systems will face a particularly unsettling
challenge. The fall of  communism confirmed the
importance of free markets, but capitalism’s focus on
profit, self-interest, materialism, etc., crowds out the
human, social, and global considerations that are
increasingly crucial. One of the unheralded break-
throughs of our time, however, is the fact that a knowl-
edge economy fosters collaboration. Unlike the fixed
nature of capital, knowledge increases when shared,
encouraging collaborative problem-solving among
management, employees, customers, government, and
other stakeholders—a “corporate community” that
serves both social and economic goals.3

Governance systems also must be expanded, obvi-
ously, to permit some type of harmonious policy-mak-

1.  Halal. “World 2000.” Futures  (Jan.-Feb. 1993), and
“The Life Cycle of Evolution” (unpublished manu-
script).

2. See my website http://GWForecast.gwu.edu.
3.    Halal. “The Third Way.” Christian Science Monitor
(Feb. 3, 1999).
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ing among nations and global corporations. This is not
likely to take the form of a “world government,” but
rather a collaborative network of nations, facilitated by
the UN.

Educational systems have to improve enormously to
raise the understanding of ten billion people to the level
of these challenges. Beyond sheer knowledge, it is also
essential that we acknowledge the essential importance
of that vast nonrational domain of human nature—val-
ues, beliefs, consciousness, spirit, etc.—that forms the
basis of behavior. 

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small 
groups at Humanity 3000?

1. How can we most effectively manage the technologi-
cal upheavals that are likely to transform all aspects of 
life over the next 20–30 years?

2. How can we create a free market economy that
serves society more effectively and more directly, rather
than the present focus on profit, self-interest, and mate-
rialism?

3. How can we create a coherent form of world gover-
nance while avoiding the drawbacks of top-down,
bureaucratic control?

4. How can we raise the level of mutual understanding,
trust, and shared values that form the basis for a har-
monious global society?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

My vision is from the statement created by the WORLD
2000 Project:

In AD 2050, the world achieved a mature state of
development marked by a few main features. Global
population peaked at 11 billion people who mainly live
in knowledge societies, although some remain at indus-
trial and agrarian stages. Powerful information net-
works are used to operate an advanced civilization that
focuses on the pursuit of knowledge to master complex-
ity and to appreciate the richness of life. A ten-fold leap
of industrialization forced us to make technoeconomic
systems ecologically benign, yet we still suffer minor
environmental crashes. Society works hard to curb the
destructive tendencies of people with limited success, so
occasional wars, crime, and other forms of violence per-
sist. Most nations are part of a functioning global com-
munity, but a decentralized form of governance also
nourishes wide diversity. These differences are held
together by an international culture that agrees on com-
mon standards of behavior and a general set of spiritual
values that unify the world into a functioning whole.
Now that the planet contains 11 billion educated people
organized around a global IT network to work together,
this vast intellectual force is being harnessed to discover
the fundamental laws of physics that will allow human
life to expand throughout the universe. 
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Dean Hamer

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

The way that people get along with one another.

What are the current map and trajectory of these fac-
tors?

There is increasing respect for groups of people but at
the same time decreasing respect for individuals.

What are the problems and opportunities
 with the factors identified?

The problem is that nobody knows exactly what causes
or how to control personal respect. The opportunity is
that it is culturally malleable.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Biology—brain biochemistry and neurogenetics in par-
ticular—is the key to understanding sociability.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

 1. Why have mental disorders like depression risen
steadily for a hundred years, and will this continue?

2. If there were a “pro-social” drug with no side effects
available, should people be forced to take it?

3. What is the future of religion? Will it be replaced by
science? Understood by science? 

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Better understanding of the brain and mind will lead to
improved human relationships and greater subjective
well-being. However, these improvements will be offset
by the increasing mechanization of the human spirit
and soul.
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Michael H. Hart

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. Dysgenics.

2. Nuclear War.

3. Overpopulation.

4. Increasing restrictions on individual freedom.

What are the current map and trajectory
of these factors?

1. Increasing problem (but might be affected by genetic
engineering).

2. Long-term outlook is bleak.

3. May well be averted.

4. Likely to worsen in most plausible scenarios.

What are the problems and opportunities
with the factors identified?

Most attempts to avert the first three dangers will
increase the power of central governments and increase
the dangers of the last problem.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

My field—natural science. Greatly extended human life
spans.

DISCUSSION TOPICS/QUESTIONS 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Greatly extended human life spans.

2. Dysgenics.

3. Methods for preserving individual liberties (particu-
larly free speech/press/inquiry).

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Great technological advances, but less individual liberty
than we now enjoy.
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Francis Heylighen

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. The augmentation of our individual and collective
intelligence so that we would be able to tackle the com-
plex problems that confront an interdependent, change-
ful, information-rich world.

2. The development of a universal “worldview” that ties
all our knowledge together and shows us how we fit into
the larger whole of evolution, thus providing us with a
“meaning of life.” Its system of values should help us to
tell right from wrong in the most general contexts. It
should be based on scientific and philosophical insights
about which everybody can agree, rather than on dog-
matic or culture-specific traditions.

3. The development of a practically enforceable political
system, based on the above values, that would allow us
to manage global society and the ecosystem, so as to
increase the quality of life for humanity as a whole.

What are the current map and trajectory
 of these factors?

1. As demonstrated by the “Flynn effect,” individual IQ
has been increasing over the past decades, together with
the general level of education and the technological
support for processing information.

2. Developments in various fields—such as general sys-
tems theory, cybernetics, evolution, complexity, self-
organization, and artificial intelligence—seem to point
to the emergence of a new scientific worldview that is
dynamic and holistic, and that would transcend both
the Newtonian worldview, which is static and reduc-
tionist, and the different prescientific, religious world-
views.

3. There is some movement towards supranational,
political integration with institutions such as the UN,
EU, WTO, and IMF. Awareness of global and ecological
issues is growing in different countries.

What are the problems and opportunities
with the factors identified?

1. The growth of complexity and available information
in present society has been so large that even with their
increased cognitive level most people still feel over-
whelmed and unable to cope. The danger is real that
some classes of poorly educated people will be com-
pletely left behind, while the most educated will suffer
severe stress because of information overload.

2. In spite of the many promises, 50 years of attempts to
build a unified systems science have met with little suc-
cess, mostly because of the sheer complexity of the task.
In the meantime, existing scientific, philosophical,
ideological, and religious systems of thought have con-
tinued to erode and fragment.

3. Supranational integration and global management
meet with huge resistance, because of the intrinsic self-
ishness of nations and groups who are unwilling to give
up their privileges for the common good. After the fall
of communism, there is as yet no credible political sys-
tem to counter the obvious shortcomings of capitalism.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

The single most important opportunity is the emer-
gence of a worldwide, intelligent computer network, a
“global brain,” that would make the whole of existing
knowledge instantly available to every individual. Its
intelligent processing of data and knowledge would help
us to overcome information overload, to solve
extremely complex problems, such as managing the glo-
bal ecosystem, and to develop a unified worldview that
is both firmly rooted in scientific results and applicable
to everyday decisions. Borderless exchange and discus-
sion of ideas would make it easier to reach a suprana-
tional consensus on values and global policy, while
extensive, real-time collection of data would help us to
monitor progress towards the chosen objectives.
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DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to
the long-term future that you wish to explore in small 
group settings at Humanity 3000?

1. How can we minimize the effects on individuals and
society of change that occurs too fast (“future shock”)?

2. What are the opportunities and dangers associated
with the overall reduction of “friction” in technology,
society, and the economy?

3. How can we tackle the “inertia of desires” that causes
people to continue to want more of some quantity (e.g.,
food, transport, or information) long after the real need
has been saturated?

4. What are the prospects for reaching biological
immortality?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

I see humanity undergoing a “Metasystem transition” to
a higher level of evolution. Humanity would be inte-
grated into a single “superorganism,” where individual
humans would play the roles of the cells in a multicellu-
lar organism. The superorganism’s nervous system, the
“global brain,” would have a superhuman intelligence
and reason at a level of abstraction or consciousness
beyond anything we can presently imagine.
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Barbara Marx Hubbard

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. The evolution of consciousness from a self-centered,
separated to a whole-centered, unitive stage of con-
sciousness.

2. The development of synergistic (win-win) social sys-
tems of self-governance and management that empower
individuals freely to express their creativity in construc-
tive action for the good of themselves and their larger
community.

3. The shift from maximum procreation to “co-cre-
ation,” fostering the liberation of vocation, self-expres-
sion, and chosen work, especially in women.

4. The emergence of comprehensive, inclusive, exciting
visions of our collective future that attract us to tran-
scend divisions and to cooperate to fulfill our common
aspirations.

What are the current map and trajectory
 of these factors?

The recurring pattern of evolution reveals a tendency
toward higher consciousness and greater freedom
through more complex order. As planet Earth complex-
ifies, we already see the emergence of global, planetary
consciousness in millions of people. We lack the institu-
tional and functional expressions of this emerging con-
sciousness. Yet, through both inner pressure of
increasing self-awareness, and external connection
through media, environmental crises, and other factors,
millions are evolving in consciousness. I expect a critical
mass of more unitive, planetary awareness will be
reached in time to shift policies from separation and
exploitation toward a more synergistic, win-win world.
Also, the theory of dissipative structures suggests that in

a far-from-equilibrium system, novel interactions accel-
erate, and a small amount of coherence can help the
whole system to repattern to a higher order. We are at
that stage and could jump to a higher order than could
be imagined by linear projects.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Synergy among the emerging capacities of humankind
leading to genuine newness and a radical discontinuity
from our current stage of  evolution. This would
amount to the capacity for conscious, ethical evolution
based on the Golden Rule and the tendency in evolution
for ever-greater capacity and creativity. These capacities
include: unitive consciousness; self-healing and life
extension; an Earth-Space Developmental Scenario that
restores the Earth and develops resources and space for
humans in an extended solar environment; access to the
“global brain” leading to vast increases in intelligence;
contact with other high-technology species who have
made it through this phase of their development; the
actualization of the full range of personal, meta-normal
potentials, leading toward a universal human as a new
norm.

DISCUSSION TOPICS/QUESTIONS 

What are two or three topics/questions critical to
the long-term future that you wish to explore in small 
group settings at Humanity 3000?

1. What is the prognostication on the evolution of
human consciousness toward a more comprehensive,
compassionate, and unitive state?

2. What do we know about the design and application of
synergistic, win-win, partnership, chaordic human sys-
tems, and how might they be institutionalized to evolve
current bureaucracies from their win-lose, dominator,
command and control models?

3. What are the chances of real life extension and the
overcoming of involuntary death?

THOUSAND-YEAR VISION 

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

We have been born as a universal humanity, attuned to
the deeper patterns in the process of creation from
within, actualizing our unique creativity as members of
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an open-system, universal society, empowered by sci-
ence and technology to realize our aspirations to live
beyond hunger, disease, scarcity, and pain. We have
emerged from the created to the co-creative human.
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Paul Hudson

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

Ignorance, superstition, and fear.

What are the current map and trajectory
 of these factors?

When the mob governs, humanity is ruled by igno-
rance; when the church governs, humanity is ruled by
superstition; and when the state governs, humanity is
ruled by fear. We need to remember, however, that it is
in the simple act of asking such a question that both the
hope and answer lie always present. There is never a low
tide in the flow of humanity’s expression; there is only
an awakening to the already unfolding process through
such explorations as Poetry, Art, and Science; all provid-
ing the very tangible evidence of the ever-questing
human spirit. There are parallels to be drawn between
accepting accountability as scientist, poet, artist, and
here in the third dimension, it is known as “the art of
becoming.” Evolution is not over there, in that direction.
It is everywhere, simultaneously. And it is both the hei-
nous and the honorable. It was only through a blind
bias that the Greek poet Hesiod considered Order as
emerging from Chaos, thus placing Order higher on the
evolutionary ladder and thereby becoming the aspira-
tion of the truly wise. Chaos is now realized as the neces-
sary ingredient for Order’s existence, and vice versa;
neither higher nor lower, both worthy of the same value.
There is no hierarchy; evolution is at once both effect
and cause, initiated by doubt.

What are the problems and opportunities
with the factors identified?

Recognition of arrival. So set are we humans along the
trajectory that if asked at any place along the spiraling
way the current location, there is no answer to be had.
When dreams that are scarcely dreamt unfold on a hori-
zon unimagined, it is not the sort of progress that lends
itself to the supposition that a goal has been achieved. If
the dawning is ever to be had, that the arrival is perpetu-
ally now, it will leave one dazed and wondering at such a
strange and uncharted country that did not exist when
the journey was first undertaken millennia ago. Count-
less lives have invested in the destination. There have
been plans, routes, even way stations, but what happens
upon an actual arrival? Would it be even known that an
evolutionary leap has taken place, for who last consid-
ered themselves living in the Golden Age?
      Perhaps attainment will signal in ways not to be cher-
ished; the mighty drive that pushed mankind through
every obstacle and upheld the staggering just might sub-
side upon arrival into listlessness. The ambition that
both ignited and fueled those treks outward to other
worlds could cease to propel once safe within the hid-
den inner landscape. How well received would be the
discovery that the very passion that sustains war is the
very passion that upholds life? Just where do dreams go
to die when life is all calm to stillness? The evolutionary
leap might well erase everything cumulative, and it
would then be upon flat, unrecognizable ground that
human beings find themselves, with all undergirding
vanished.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Recognition of arrival. 

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

Is there anything that we humans should not know? Is
there such a thing as Sacred Territory where we may not
tread?
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THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

My hope is for an awareness that the song of the human
simply is, that it will revel in itself, however difficult it
may be to comprehend perfection when it takes on the
form of ugliness.
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Sohail Inayatullah

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

A multicultural/civilizational ethic that has strong 1)
growth and distribution perspective, 2) gender cooper-
ation, 3) global governance (transparent state and mar-
kets), 4) local decentralized economies, 5) spiral
approach to the shape of the future—that incorporates
past social stages and is progressive (but not progress-
based since that often is, at heart, imperialistic), and 6)
Gaian approach to nature.

What are the current map and trajectory
of these factors?

There are some emerging signs that the factors above
are necessary for a good society; however, trends mov-
ing toward deep structural inequities continue, most
often using the guise of the language of a progressive
society.

What are the problems and opportunities
with the factors identified?

The problems are confrontations with foundational
approaches of science and religion—both are essentially
part of the problem, creating worlds in which others
cannot enter. But at the more obvious level, it is the
sway of capitalism and the neo-liberal ideology that
supports it.

The opportunity is that the deep differences create
the urgency of a conversation between worlds/fields and
ways of knowing. 

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

1. The creation of social innovations that can keep up
with technological innovation.

2. “Ending” inner and outer poverty.

3. Ending war as a legitimate method of conflict resolu-
tion.

4. Multicultural ways of knowing—that is, intellect,
intuition, superconscious perception, sense inference,
and historical authority.

5. Creating a utopia—working out the politics of domi-
nation, and creating a planetary civilization.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. A progressive theory of the future.

2. Politics of domination and imperialism, the politics
of the future of the other.

3. Consciousness and the societal impacts of its spiritual
development.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A planetary civilization, strong on world/galactic gover-
nance, with strong local culture and economies. Cycles
of domination are reduced, if not eliminated; however,
the inner struggle between vidya/avidya (internal/exter-
nal forces) will continue. Identity is based on neo-post-
humanism and not based on geo/social/religious/
disciplinary sentiments.
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Panos Ioannou

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. The development of a population-wide “cosmic con-
sciousness” based on an understanding of the laws of
nature that have governed human evolution to its cur-
rent state of development, and the place and role of each
individual in this system.

2. Self-conscious modification of the pattern of activi-
ties of each individual on the basis of this cosmic con-
sciousness, so that the pursuit of  the short-term
interests of each individual, community, nation, or
country is in line with its longer-term interests. The suc-
cess of this system will depend on the appropriate and
active participation of every individual in decision-
making in the various levels of human activity.

3. Moving boldly towards the stage of “social and bio-
logical emancipation” where individuals and humanity
are no longer confined within the narrow constraints of
the social structures and the human forms that have
been evolved up to now.

4. The colonization of neighboring planetary systems,
so as to minimize the dangers to human existence from
extraterrestrial events that are currently beyond human
control.

What are the current map and trajectory
 of these factors?

The last millennium has seen the human species emerge
out of the darkness of serfdom and ignorance to a state
where each individual is recognized to have the right to
contribute to the shaping of human society. Rapid tech-
nological development has also allowed tremendous
improvements in the quality of life of millions of people
while opening prospects for human habitation beyond

the bounds of Earth. Although gross inequalities still
exist around the world in the opportunities for individ-
ual members of human society to attain their full poten-
tial, the overall trend is very positive and the prospects
for social and biological emancipation in this millen-
nium are enormous. The human species has a great
future despite facing numerous problems!

What are the problems and opportunities
 with the factors identified?

The tremendous specialist knowledge that has been
attained during the last millennium and especially in
this century is forcing a reevaluation of many mystic
and religious beliefs founded in the earliest years of
human history, when human scientific knowledge was
at a low level of development. However, the democrati-
zation of this process by the widespread participation of
nonspecialist sections of the population is being hin-
dered by institutionalized structures with vested inter-
ests. The development of novel and rapid means of
communication among individuals beyond the con-
straints of community, religious, ethnic, or country
groupings will lead to the emergence of cyber-democ-
racy, a process by which each conscious and capable
individual will participate in the appropriate manner in
all levels of decision-making.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in your 
field in the thousand-year future?

The imminent completion of the Human Genome
Sequencing Project and the tremendous advances in
efforts to treat genetic diseases effectively by gene ther-
apy are paving the way for the biological emancipation
of the human species in the third millennium. The
human body has provided up to now the appropriate
environment for the evolution of logical and conscious
thought on planet Earth, with the development of vari-
ous structures to protect the human body from harsh
environments and to ensure the provision of adequate
food and other materials for the maintenance of the
human body. While the expansion of human habitation
to the vast expanses of the terrestrial oceans and in
extraterrestrial bodies may still be achieved to some
extent without internal changes to the human body, the
achievement of the stage of biological emancipation will
enable the design of changes to the human body that
will allow human logical and conscious thinking to exist
beyond the normal bounds of the Earth’s surface.
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DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

• Strategies leading to the acceptance of the “scientific
method” as the best method for solving day-to-day
problems among the general population.

• Empowerment of individuals to achieve their full
potential: development of a program to overcome
current limitations in developed and developing
countries.

• The emergence of cyber-democracy as the key tool for
global governance: the appropriate and active partici-
pation of conscious and capable members of the
human society in various levels of human activity.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A bright future that will empower human logical and
conscious thinking to exist far beyond the current ter-
restrial boundaries and human forms, and with every
individual participating actively and appropriately in
various levels of human activity.
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Seymour W. Itzkoff

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

Achieving a level of universal human intelligence and
education to enable humans to deal with the inevitably
unexpected problems of the moment, century, millen-
nium. Humans must have the ability to recognize the
factual dimension of problems, and to deal with them in
terms of possible instrumental solutions. One of the
great dangers epitomized in current discussions of
issues such as population control, abortion, cloning,
etc., is that we immediately “ethicize” these issues, turn-
ing them into debates over immutable values, inevitably
dividing up humans into competing ideological/politi-
cal cliques, inevitably removing these critical factors
from the possibility for rational discourse and conflict-
less solutions. Concomitantly, our attitude toward what
is soluble by rational, long-term planning and what is
best left to the creative, moment-by-moment symbolic
shaping of cultural life, a metaphilosophy of innovative
change, needs to become part of our futuristic planning
profile.

What are the current map and trajectory
 of these factors? 

The current international policy situation is extremely
serious vis-à-vis our recognition of the intellectual and
“human nature” factors attendant to our recent and
current inability to resolve the enormous socioeco-
nomic and educational diversity around the globe.
These developmental differences in economic and social
conditions amongst the political units of the world,
whether nations or continental blocs (the “Euro”—the
“Third World”) seem to be beyond resolution because
we cannot face up to the secular scientific causes atten-
dant to these differences within the human community.

At some point scientific advances—the Human
Genome Project—may bring home to the international
community the intractability of these social/economic
differences given current ameliorative sociopolitical
instrumentalities, for example, the redistribution of
wealth. In our visionless inability to confront these
facts, e.g., wealthy, sparsely populated “First World”
nations versus poor, overcrowded, volatile “Third
World” nations, the international community faces one
of its most dangerous policy issues.

What are the problems and opportunities
 with the factors identified? 

We must attend to the facts of human nature, recogniz-
ing the dangers of ethicizing any seemingly long-range
historical trend such as the gradual unification of the
human species, intellectually, racially, culturally (eco-
nomically, technologically). The human species proba-
bly can never be culturally homogenized, even given the
experience of Rome, and the ongoing international cul-
tural suzerainty of the American dream, its language,
democratic politics, social and economic openness to
change. Ethnicity will always constitute a perennial
dimension of the ongoing pulsation between universal-
ism and sectarianism. The uniting of the world commu-
nity under dynamic cultural and ethnic leadership in
one phase of our historical march forward seems inevi-
tably to be followed by a loss of dynamic in this cultur-
ally unifying force. The result will be a falling into the
ethnic political and cultural fragmentation that we have
seen before in history, after Rome, after the Soviet
Empire, most likely after the “bull market.”

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

As an intellectual trained in philosophy, I have been
saddened to see the discipline mired in the scholastic
dissection of grammatical categories. This medieval-
like academicism has come about partially because of
the structure of training in the field, its inability to free
itself from traditional philosophical questions, and
domains, metaphysics, epistemology, logic, ethics,
esthetics, etc. Study in philosophy seems not to recog-
nize that much of the historic energy in theoretical phi-
losophy has been ceded to the scientific disciplines.
Thus, what philosophic creativity and innovation have
taken place in recent decades have come from the philo-
sophical and theoretical talents of scientists themselves.
In the long run, education in all the sciences will
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encompass the study of the theoretical and philosophi-
cal grounds undergirding the respective disciplines. The
challenge will be one of bringing together our knowl-
edge in various fields into larger metatheoretical sys-
tems of thought, in the spirit of Aristotle, Kant, Cassirer,
Einstein.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. What will it take to persuade the intellectual and
political leadership around the world to consciously
embark on a process of fulfilling the evolutionary des-
tiny of the species, the equalizing of the intellectual
potential of the world’s peoples, to the highest levels
possible, given our historic civilizational achievements?

2. How can we balance the historical reality of human
symbolic, innovative, and creative tendencies within
unique and pluralistic ethnicities with the seeming
inevitabilities of living in a world in which much indi-
vidual and cultural autonomy will be subject to univer-
sal laws (material, social, political) required for the great
mass?

THOUSAND-YEAR FUTURE

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

We ought not delineate a substantive ethical vision of
the future for those who must live in this future. Any
content-laden imperatives that we lay down will inevi-
tably be tainted by today’s values. Rather, we ought to
set forth a methodological program of critical thought
that is itself implicit in the evolutionary extrusion of
Homo sapiens sapiens.
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Arthur R. Jensen

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

The greatest threat to the future welfare of humanity is
population growth, both in developed and undeveloped
countries, also the widening gulf between the haves and
the have-nots throughout the world. The consequences
of these conditions are especially dangerous in the age
of nuclear weapons.

Another growing threat in the industrialized world is
the growth of an unemployable underclass, which will
also threaten Third World countries as they increasingly
adopt modern technology. A growing underclass is a
drain on the fruits of society’s productivity and overall
quality of life, and engenders political demagoguery,
social strife, and even conflict between bordering
nations.

 Related to the above conditions is the wide range of
individual differences in mental ability and educability
in the population—the so-called “Bell Curve” issue. A
rather large lower part of this range does not match the
level of skills required for persons to assume productive
and self-fulfilling roles in an increasingly technological,
information-intensive civilization.

The economics of modern civilization, the advances
of medicine, the growth of an underclass, and the
attempt to control population growth by various means
of contraception all tend to engender some degree of
dysgenic effect (not yet fully assessed) with respect to
some mental abilities and personality traits that have a
strong genetic basis and are deemed important for civi-
lization.

What are the current map and trajectory
of these factors?

The present picture and its trajectory, as far as I can tell
right now, appear dismal indeed, unless it can be
importantly modified in the coming decades. This pes-
simistic view, however, is surely debatable. Researchers
have not yet adequately assessed all of the factors (dys-
genic trend in key human traits, types of future job mar-
kets, the “sociology of intelligence,” etc.) that must be
considered for a confident appraisal of these less publi-
cized problems in the industrialized world, to say noth-
ing of those in the Third World.

What are the problems and opportunities
with the factors identified?

The obstacles to solving these problems lie not so much
in economic or technological limitations, but rather in
the realm of attitudes, mistaken conceptions of human
nature, and the entrenched constraints imposed by
unquestioning acceptance of many philosophical/reli-
gious/political beliefs. Also, and more serious, is the
likelihood that human beings’ evolutionary past in
some ways predisposes tendencies that, in the modern
world, exacerbate the conditions I mentioned previ-
ously—conditions that threaten the quality of life for
the vast majority of the world’s population in the future.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

In my own field of interest, probably the greatest scien-
tific advance for the future good of humanity will lie in
understanding the human genome and the processes by
which it influences the development and functions of
the brain and the causes of the wide range of individual
differences in those functions. The explanatory role of
psychology as a natural science will largely come about
through advances in brain science. The foundations of
this science are rapidly being laid, but there is still a long
way to go toward understanding the physical basis of
“the mind” (I’m not a dualist!) and of human variation
in mental abilities. But I foresee no intrinsic obstacles to
achieving this understanding eventually, given the sci-
entific will and the technical resources.
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DISCUSSION TOPICS/QUESTIONS 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. The prospects and problems of population control
worldwide. (This is not my field of expertise, but I think
that population control is so paramount that virtually
all other attempts to advance human betterment will be
terribly hindered, or even be made impossible, without
it.)

2. In terms of what is feasible in the foreseeable future, I
am interested in advancing the study of human varia-
tion in behavioral traits as a branch of natural science.
This is the one branch of the natural sciences that still
needs to be thoroughly disencumbered of the dualistic
thinking of ancient philosophy and religion.

THOUSAND-YEAR VISION 

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

One’s contemplation of the future for the next thousand
years, of course, is bound to reflect one’s wishful think-
ing. Imagine the limitations on the thinkers in the year
AD 1000 if they were asked to anticipate the world of
AD 2000 or the pathways that have led to it! Besides
expecting the eradication of disease and hunger, my
general hopes are 1) for scientific knowledge and ways
of thinking to displace superstition and dogma; 2) for
an ethical culture based on a search for objectively test-
able truths and an abhorrence of violence in all of its
forms; 3) also I would hope that the vast majority of the
world’s population would have the mental capacity and
aesthetic wherewithal to experience awe and inspiration
in the wonders of nature and in the arts; 4) finally, strive
to maximize human freedom, consistent with Kant’s
categorical imperative.



Section III • Participant Statements 73

Anthony Judge

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Development of a language and mode of dialogue
appropriate to working collectively with the ecology of
fundamental differences characteristic of real social and
individual relationships, rather than dependent upon
superficial reconciliation and reduction of complexity.
This implies giving content to that which cannot be
effectively named.

2. Development of the ability to integrate the polarized
modes of understanding that promote fragmentation so
as to engender a new kind of cognitively global frame-
work that both justifies such polarization at one level
and sustains a more comprehensive, if paradoxical,
form of understanding at another. This implies a shift
from either/or to both/and (of most significance with
respect to ownership of property).

3. Reduction in dependency on relatively simplistic,
selective, and often impoverished metaphors underly-
ing the models through which individuals, communi-
ties, humanity, and the environment are readily defined,
notably for policy purposes but also as a basis for any
sense of identity and fulfillment.

4. Development of a proactive approach, integrating,
rather than excluding, unwelcome phenomena (of the
“shadow” of humanity)—taking account of processes of
denial, the functional truths associated with such phe-
nomena, and the ever-present “obsolete” understand-
ings associated with educational or historical phases
and with the challenges to acquiring and using the latest
insights.

5. Development beyond expectation of universal con-
sensus on single-factor explanations, or on a single par-

adigm, (global) plan, charter, vision, strategy, or
(licensed) model—towards collective use of an “ecol-
ogy” of such knowledge-organizing principles.

6. Development of social and cognitive experiments,
equivalent to those in science and technology, in order
to explore new community contexts capable of contain-
ing the richer dynamics of multicultural societies.

7. Development of fulfilling ways of living more simply
in the present rather than depending on technology as a
source of stimulus and meaningful quality of life.

What are the current map and trajectory
of these factors?

Whilst there is acknowledgement of the significance of
these factors within certain constituencies, there are
major trends that effectively obscure them. Thus there is
a widespread, misguided belief in the adequacy of exist-
ing language—whether that of a particular discipline or
of English as a “universal” language—to articulate the
insights necessary for global transformation. Innova-
tion in dialogue processes is simplistic and culture-
bound in comparison with technological innovation.
Major initiatives continue to be based on the assump-
tion that a single global plan, charter, strategy, or expla-
nation can be articulated in response to the crises of
humanity. There is little ability to handle fundamental
disagreement and honour it within new initiatives. Such
denial extends beyond disagreement itself to any prob-
lematic situations, involving a widespread desire to
restrict attention to positive information and to design
out negative feedback. Social experiment, in contrast to
that of technology or commerce, is effectively inhibited
and marginalized as dangerous (and often associated
with eccentric sects). Exploration of more meaningful
quality of life, with a smaller environmental footprint, is
framed as quaint and unrealistic.

What are the problems and opportunities
with the factors identified?

1. Problems: The factors identified focus on intangibles
in a situation in which it is tangibles that appear to call
for the most immediate action. Furthermore, it is pri-
marily on tangibles that governments, commerce, and
university research are most prepared to focus in order
to sustain their legitimacy. In each case, demonstrable
success in the short term is required, even if this has lit-
tle useful impact on long-term challenges.

2. Opportunities: The many pleas for “new thinking”
indicate that the limitations of the traditional approach
on tangibles are increasingly recognized. Furthermore
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the low costs of work on intangibles and the degrees of
freedom implicit in this emphasis indicate that many
can and will explore the opportunities of such factors
without being dependent on major institutional sup-
port. Notably in the knowledge industry, it has been
recognized that the values of the future will primarily be
associated with intangibles. Mathematics has much to
offer in articulating possibilities currently framed in
terms of two-dimensional solutions (notably in relation
to territorial disputes).

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in your 
field in the thousand-year future?

Metaphoric innovation. Increasingly individuals,
groups, and societies will identify or design new meta-
phors to articulate subtler and more comprehensive
forms of understanding that will offer them strategic
advantages in navigating a complex environment. Some
of these will draw on traditional knowledge or the envi-
ronment itself. In search of helpful metaphors, others
will “mine” the knowledge originally generated by the
many disciplines. Already metaphoric innovation is rec-
ognized as a key to software and technological develop-
ment. (Note that, with respect to the above question,
such innovation would transcend the restriction to the
“sight” metaphor implied by “envision,” or to the agri-
cultural metaphor implied by “field.”)

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. What are the most restrictive metaphors in current
usage (notably by the international community) that
inhibit social transformation and successful policy-
making, and what fruitful alternatives might be
explored?

2. How can “nasty questions,” evoking denial and nega-
tive feedback, be more fruitfully addressed through dia-
logue processes—avoiding the tunnel vision of single-
factor approaches?

3. How might it be possible to replicate and position the
experimental method of  science and technology
(research and development) with respect to social, com-
munity, and life-style innovation relevant to meaning-
ful quality of life in the future? Or are new methods
required?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Cognitive innovation. For the individual (associated
with one or more communities) this will imply consid-
erable variation in sense of identity and relationship to
reality (or to any “other”). Coherence will be experi-
enced through dynamic processes rather than static
frameworks, challenging present legislative and gover-
nance procedures—“nation-states” will become
“nation-flows” and organizations will be understood as
flow patterns, perhaps based on a legal formulation of
“dyanamutes” rather than of “statutes.” It is this unex-
plored principle of organization that will be the savior
and glory of African culture. Aesthetic factors will be
vital to knowledge organization and comprehension
and dissemination of meaningful strategies—the
unsung declarations of the past, and the charters of the
future, will become singable and benefit from the the-
ory of musical harmony. The Agenda 21s of the future
will be crafted, like the Mahabarata, the Kalevala or the
Ring Cycle, as cultural artefacts to marry poetry-making
and policy-making for comprehension by all. An
unsingable strategy will be rejected as unmemorable
and incoherent—and totally incapable of engaging col-
lective effort. Innovative plenary sessions will be experi-
ments in multi-part harmony to reconcile opposing
perspectives within a coherent whole. (“Sound,”
“Smell,” “Taste,” and “Touch” will be as significant as
“Vision” in articulating the future!) 
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Michio Kaku

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

Physicists rank possible civilization into three types,
Type 1, 2, or 3, according to their energy. Each type is
separate from the other by a factor of 10 billion.

Type 1 civilizations can control planetary power
(e.g., control the weather, volcanoes, etc.). Type 2 civili-
zations can control stellar power (e.g., play with stars
and solar flares). Type 3 civilizations are galactic. 

At the present time, our civilization is a Type 0 civili-
zation, deriving energy from dead plants (oil and coal). 

What are the current map and trajectory
of these factors?

Growing at about 3% per year in energy, we will attain
Type 1 status in about a hundred years. We can already
see the emergence of a true Type 1 civilization. The
internet is a Type 1 telephone system. The European
Union is part of an emerging Type 1 economy. English
will be the Type 1 language. We see the beginning of a
Type 1 civilization right before our eyes. 

What are the problems and opportunities
with the factors identified?

Two factors can derail our progression from Type 0 to 1.
(This is, in fact, the most dangerous transition a civili-
zation can make.) Nuclear proliferation and global pol-

lution can destroy life on Earth, preventing our
transition from Type 0 to 1.

In fact, this may be one reason why we do not see
intelligent life flourishing in the galaxy. This also means
that the generation of humans now alive is perhaps the
most important generation that has ever walked the face
of the Earth, since this generation will lay the founda-
tion for a Type 1 civilization, or destroy it. 

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in your 
field in the thousand-year future?

The most important development in my field is com-
pleting the “theory of everything,” the Unified Field
Theory. At present, superstring theory is the leading
candidate, which may eventually unite all four forces
into an equation perhaps no more than one inch long.
This will allow us to “read the mind of God.” To truly
harness this theory, however, we would have to attain
Type 3 status. At that point, we will attain the Planck
energy (10 to the 19 billion electron volts) and space
and time become unstable; wormholes appear; and per-
haps we may become masters of space and time. 

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

In a thousand years, we will be a mature Type 1 civiliza-
tion, on our way to laying the foundation for a Type 2
civilization. This is important, since a Type 2 civiliza-
tion is immortal; nothing known to science (e.g., super-
nova, meteor impact, ice age) can destroy a Type 2
civilization. But since a Type 1 civilization is still largely
confined to a single planet (with a few colonies in
space), we will have a thousand years in which to elimi-
nate the savagery that marked our emergence from the
swamp, 100,000 years ago.
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William W. Kellogg

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. Critical to the survival of humanity are the problems
generated by climate change, pollution, and depletion
of natural resources, all of which derive from the growth
of the human population.

2. To deal with these problems we can hope for the evo-
lution of some kind of “Global Governance.”

3. The form that this would take will also be dictated by
new technology, notably global communications,
machines of warfare, and massive international projects
(e.g., planetary exploration).

What are the current map and trajectory
 of these factors?

Current efforts to persuade the community of nations
to take united action to control environmental disasters
and regional wars have not shown great success so far,
so we can expect “business as usual” to lead to serious
consequences in the next century and beyond. Will the
nations learn from such lessons and evolve a new “glo-
bal conscience”? The imperatives of the struggle for
national superiority (or just survival) coupled with reli-
gious and ethnic barriers may stifle the emergence of a
true “world order” for the foreseeable future. Human
organizations, like individuals, seem innately and inevi-
tably bent on the exercise of power.

What are the problems and opportunities with the fac-
tors identified?

Clearly, in order to avoid the consequences of the dan-
gers mentioned above, a process of education and pub-
lic awareness at all levels of society must be undertaken.
Better education of individuals in the industrialized
world has not perceptively lessened national and corpo-

rate rivalries and conflicts. There is still a hope that gov-
ernments may become more enlightened in the future
but, so far as the evolution of a “Global Citizenship”
within the United Nations framework is concerned,
there seems little progress. Technology by itself seems of
little help here, except that the power of communication
is bound to be a positive influence. If properly exploited
this can help to lead eventually to a better global society.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in your 
field in the thousand-year future?

While there is little hope of ever being able to really con-
trol the immense natural forces at work in the Earth, the
oceans, and the atmosphere, we will learn to live with
some of them more harmoniously. Thus, long-term and
short-term forecasting of weather and climate change
will certainly result in less loss of life and property, and
also better management of our natural resources.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small group 
settings at Humanity 3000?

1. What is the connection between drastic climate and
other environmental changes and the evolution of soci-
etal means to deal with them?

2. Is unrestricted population growth inevitable? Can it
be limited by starvation, wars, and general degradation
of quality of life, or can the world find a better way to
stabilize its human population?

3. Will technology, massive public works, medical
advances, and crowding lead to such a serious degrada-
tion of the quality of human life and of societies that the
evolution of civilization will have to take new direc-
tions? Is there a way to slow this deterioration?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Alas, the moral frailty of humans and of their institu-
tions will tend to counterbalance their ingenuity. While
mankind will explore the moon and planets, here on
Earth there will still be wars and poverty and injustice in
the year 3000, and we will still have to deal with plane-
tary environmental changes. 



78 Section III • Participant Statements



Section III • Participant Statements 79

Yersu Kim

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

A set of ethical values and principles that could be
accepted across cultures and societies and would enable
humanity to deal with the global problems facing it, and
provide guidelines for humanity as it struggles to be
adequate to the tasks of survival and flourishing in the
face of new historical realities.

What are the current map and trajectory
 of these factors?

A synthesis of values and ideas that have guided human-
ity during the last several centuries as it sought to indus-
trialize and modernize is no longer adequate for the
task, and no new synthesis is on the horizon that could
replace the old. Yet, during the last decade of the closing
century, there has been a veritable explosion of attempts
to identify and forge such a synthesis of values in inter-
governmental and international organizations and con-
ferences, advocacies of academic, political, and religious
institutions, as well as the works of concerned individ-
ual thinkers.

What are the problems and opportunities
 with the factors identified?

The greatest single problem in the process of forging a
set of common values is that of how to reconcile the
demands of universality with the fact of cultural diver-
sity that characterizes the contemporary society.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

A world in which there is a consensus on how to deal
with the tasks of human survival and flourishing, with-
out sacrificing the diversity that enriches human life.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. How do we arrive at a conception of universality that
is capable of accommodating cultural diversity?

2. What are the methods available for the task of arriv-
ing at a consensus on values and principles?

3. How do we identify present and future developments
in technology and society that will influence our values
in a fundamental way and foresee their moral and ethi-
cal implications?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A world in which the problems of the past, such as pov-
erty, environmental degradation, fanaticism and intol-
erance, and exclusion of different kinds no longer
figure, in which problems outstanding among nations
and societies are resolved through mutual learning and
dialogue based on the shared facts of ethical values and
principles.
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Dietrich Koelle

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Protection of the natural resources on our planet
Earth. Long-term solution of the energy supply and dis-
tribution problem.

2. Global implementation and control of human rights,
superior to any national sovereign rights.

3. Control of population growth in some regions of the
Earth and achievement of a minimum standard of life.

What are the current map and trajectory
of these factors?

1. The Earth’s resources of oil, gas, and coal are limited
and will be exhausted in the foreseeable future. It seems
especially irresponsible to just burn these precious
resources away. The problem has not yet been seriously
enough recognized by most people. Roadmaps have to
be developed of how these resources can be/must be
replaced and how this can be implemented.

2. Establishment of an “International Police Corps” and
an “International Tribunal” to prevent internal and
external violation of peace and human rights.

What are the problems and opportunities
 with the factors identified?

The greatest problem is to create public awareness and
initiate the action of politicians. They normally don’t
care about problems beyond their election term. There
is a great discrepancy between the developed countries

(USA, Europe) and the developing countries: In the
developed countries energy is available in any quantity.
The problem here is to reduce energy consumption
without limiting the economic growth. The developing
countries need a tremendous increase of energy supply
in order to develop the economy and the standard of
life. However, they are normally not able to finance the
large infrastructure investments.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

1. Global Videophone-Communication System, and a
satellite-supported information network (of which the
present internet is just the beginning).

2. High-speed intercontinental aircraft (Mach 4),
reducing travel time between continents to some 2.5
hours.

3. Establishment of one or more human settlements on
the Moon and an outpost on Mars.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Human impacts on the climate and climatic impacts
on the future of mankind.

2. Long-term global energy resources and energy distri-
bution.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

For a better world in a thousand years the human soci-
ety must develop the means for preventing wars and
suppressing crimes. It has also to solve the problem of
managing the limited global resources and to provide a
solution to the long-term energy supply problem. The
global population will stabilize at or below 10 billion,
enabling food supplies for all using improved technolo-
gies.
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Ervin Laszlo

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

Evolution of the mind-set that could inspire the values
and the ethics that make it possible for over 6 billion to
live on this planet in peace and reasonable well-being.

What are the current map and trajectory
of these factors?

At the creative margins of society a new mind-set is
already emerging. This needs to be encouraged,
informed, and spread until it reaches a critical mass.

What are the problems and opportunities
with the factors identified?

Problems: sensationalism and shortsightedness in the
mainstream media; preoccupation with current issues
of power in politics, issues of profit in business, and
conservatism in the educational system. Opportunities:
the growing interest, and indeed hunger, of people in all
walks of life for information relevant to their life and
future, and a growing willingness to consider long-term
issues centered on survival, development, and the ethics
presupposed by them.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

In two words: “relevant information.” Here “informa-
tion” is to be understood as potential “in-formation”—
the power of knowledge to give rise to vision, and of
vision to guide morality and action.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. The way media moguls could be made more inter-
ested in, and sensitive to, issues relevant to the medium-
to long-term future of humankind.

2. The way business leaders could be made more
responsive to these issues in actual management prac-
tice.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A future with several points of bifurcation. Negative
bifurcations lead toward growing crises and catastro-
phes, followed by major population die-back. Positive
branches lead to the kind of mind-set that allows a sta-
ble population to live within the limits of enduringly
accessible resources with sufficient mutual tolerance
and respect. This requires a new phase in the evolution
of humanity, shifting from “extensive evolution” to
“intensive evolution,” to be launched in the next ten
years through weathering the challenges of this “crucial
decade” and allowing the positive potentials room and
time to unfold.



84 Section III • Participant Statements



Section III • Participant Statements 85

Meng-Kin Lim

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

Humanity’s long-term survival hinges on the ability of
present and future generations to:

1. Ward off short-term threats that endanger human exist-
ence. Death could come swiftly (killer pandemic, giant
asteroid collision, nuclear Armageddon) or gradually
(population explosion in the face of dwindling food and
energy supplies, irreparable damage to the biosphere).

2. Overcome medium-term obstacles that threaten the
progress of human civilization. It is meaningless to
merely exist; we must grow and develop to full poten-
tial. We must focus our energies and continually push
back the frontiers in all dimensions of human endeav-
our—scientific, cultural, ethical, organizational, intel-
lectual, physical, and spiritual. 

3. Plan long-term for life beyond planet Earth and the
solar system. Earth’s days are numbered. The Sun will
one day burn out, and long before that, our planet will
become inhospitable. All human achievement will come
to nought if we are unable to break out of our closed,
finite system to colonize space and beyond. 

What are the current map and trajectory
of these factors?

1. In a hundred years’ time, world population will dou-
ble to 12 billion, putting pressures on food production.
Oil and gas will run out. Atmospheric CO2 will increase
from 350 ppmv to 650 ppmv, raising global temperature
by two degrees C and ocean level by half a metre. The

risk of a nuclear holocaust, giant asteroid collision, or
an emergent deadly virus strain remains ever-present
and unpredictable. 

2. Ethnic, religious, and class tensions remain deep-
seated. Universal peace is not in sight. The lamb cannot
yet lie down with the lion. On the brighter side, globali-
sation of trade and the internet are bringing us one step
closer to the borderless world. 

3. The Cosmos beckons. There is continuing interest in
space exploration but the will to invest resources in fur-
ther developing the technology is not as promising.

What are the problems and opportunities
with the factors identified?

1. The solutions to problems concerning population,
food, disease, and environment may be found in new
technologies, especially biotechnology. 

2. Human nature is not likely to change, but the saving
grace is that the pragmatic side of man will mitigate
against his destructive impulses. Cooperation dictated
by necessity, especially on the economic front, will buy
time for educational efforts to promote international,
interreligious, and interethnic understanding.

3. The human aspects of space travel will prove limiting,
even more so than the technical aspects. New knowl-
edge and yet undiscovered technologies will solve these
problems, especially that of overcoming man’s biologi-
cal constraints.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Just as the splitting of the atom revolutionized our
understanding of the universe and extended our ability
to influence the physical world around us, the splicing
of the human gene is revolutionizing our understanding
of our biological nature and placing in our hands the
power to steer human evolution and destiny. Future
knowledge and technologies in the biosciences will
enable humanity to: 

1. Protect itself against biocatastrophes.  

2. Live longer, healthier, and more fulfilling lives.

3. Successfully adapt to extraterrestrial living. 
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DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

The questions of the future are:

1. How to avoid untimely demise: Do we know enough to
avert the top ten catastrophes that can potentially wipe
out human life on Earth? Are we doing enough in these
areas? Have we covered all bases—what about improba-
ble, but nevertheless possible, events? 

2. How to get our act together: What do we understand
about the causes of human conflict and the secrets to
human cooperation? Based on a realistic understanding
of human nature, what strategies ought we to adopt, not
to realise wishful Utopia but to generate goodwill and
cooperation (amidst competition) to a sufficient degree
that will enable humanity to move forward?  

3. How to spread our eggs in more than one basket: Are we
alone? If we are, and therefore bear responsibility for life
in the entire universe, how can we spread the risks to
increase our chances of survival should we fail to avert
destruction on planet Earth? And if we are not alone,
what are our options for response when we do eventu-
ally make contact with intelligent, extraterrestrial life-
forms that are (a) hostile, (b) friendly, (c) of unknown
intent towards us? 

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

“Successive future generations becoming less conscious
of intraspecies differences and more conscious of our
shared destiny; striving collectively to solve Earth’s
pressing problems while attaining higher levels of civili-
zation; and eventually becoming strong—and deserv-
ing—enough to step out to take our place in the
universe among the stars.”
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Jyh-Horng Lin

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Belief in market mechanism.

2. Environment.

What are the current map and trajectory
of these factors?

1. Too much intervention hurts market mechanism.

2. The opportunity is costly and abused of environmen-
tal protection.

What are the problems and opportunities
with the factors identified?

Competition and cooperation. Problems or opportuni-
ties are ambiguous.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Price mechanism is still one of the most crucial systems
in the future.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Global currency.

2. Life extension.

3. Relationship between mind and body.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A global explosion of population will be a serious prob-
lem because we are producing many more poor people.
A growing disparity between the rich and the poor inev-
itably endangers the human being itself.
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Rosaleen Love

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. The critical factor of peace.

2. The critical factor of knowledge and its applications:
(a) knowledge for the benefit and use of people and the
environment, (b) awareness of the limitations of knowl-
edge.

3. The critical factor of gender.

What are the current map and trajectory
of these factors?

So far we’ve been unable to live with peace between
groups and nations (except in some places, at some
times). So far we’ve been unable to have the combina-
tion of an unpolluted world, plus industrial technolo-
gies. So far, women have been unable to achieve equality
with men in most parts of the world (except in some
places, at some times).

In thinking in terms of trajectory, I’d like to examine
how some things work at some times and places to see if
success stories might aid in projections. New knowledge
and technologies matter, but only up to a point. Con-
flict resolution seems to be an area that needs to develop
very quickly as the technologies of war grow ever more
destructive. New sciences—genomics, nanotechnology,
and informatics—have potential for human benefit but
only in social contexts in which individual lives are
cherished (including plant and animal life).

With respect to the Australian environment, increas-
ing knowledge about the history of this fragile environ-
ment should contribute to appropriate practices for
conserving biodiversity. Similar principles apply else-
where, of seeking and applying local knowledge appro-
priate to local conditions.

What are the problems and opportunities
with the factors identified?

As the pace of knowledge production accelerates, the
unintended consequences of that knowledge and the
actions that result from it will need to be monitored
with great care. The unintended outcomes may be old
problems translated into new and possibly more
destructive contexts. The new genetic and reproductive
technologies have considerable potential for both good
and harm. The contribution of women to all phases of
public life should provide additional perspectives cur-
rently often missing.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

I come to this seminar as a writer who has published in
nonfiction (in the history and philosophy of science)
and in science fiction. I see the strength of the writing
activity as lying in a reflective synthesis. The technology
of writing will change in new ways, as it already has,
with electronic writing and internet communication.
But the activity of writing, in which the seemingly iso-
lated individual reaches simultaneously into her inner
life, and out to embrace the whole world, is one that will
continue into the future. New technology may facilitate
the practice of group writing and reflection, and allow
more people to participate in writing, as in learning
more generally. What the writer hopes is that the cre-
ative process of writing and similar activities, if more
widely available to people, will prove a powerful and
beneficial force in human evolution.

DISCUSSION TOPICS/QUESTIONS 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. What can we learn from reflecting upon the persis-
tence from 20,000 years ago (or more) into the present
day of some traditional technologies: e.g., weaving and
some forms of social life, e.g., kinship groupings?

2. What can we learn from the strengths of continuity, as
well as from the possibilities of change? 

3. To what extent do the discussion questions incorpo-
rate consideration of the future life experiences of
women and children? 



90 Section III • Participant Statements

4. What can we learn from asking the question: Where
are the women in this scenario? 

5. Where are the children? 

6. Will everything be free in the year 3000?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A future in which technologies are harnessed to benefi-
cial human ends is one I want to see. I want to see a
four-year-old child growing into a world that will have
room for her to live her life fully. I want to see a world in
which there is more room for laughter.
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Magoroh Maruyama

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Our move into outer space living is the beginning of a
megahistorical transition comparable to the time when,
five mega-centuries ago (500,000,000 years ago) fish
moved onto land and proliferated as land animals. This
move is to be considered in two different situations: (a)
orbiting communities; (b) communities grounded on
astronomic bodies. Past cultures developed adapting to
geographic and climatic constraints in various parts of
the Earth. But: (a) in orbiting communities, we can first
invent cultures and then set physical parameters such as
temperature, humidity, seasonality, and artificial gravity
by rotating centrifugal force to match the invented cul-
tures; (b) on grounded communities, cultural and bio-
logical evolution of humans, plants, and animals will
take place adapting to the physical parameters of the
astronomic bodies, especially to more than or less than
the Earth surface gravity, and different diurnal and sea-
sonal periodicities.

2. In human societies, both on the Earth and outside the
Earth, the individual identity will consist in individually
idiosyncratic composition of heterogeneous elements,
which is compatible with the individual’s cognitive-cog-
itative-action structure called “mindscape type.”

What are the current map and trajectory
of these factors?

In orbiting communities, invention of new cultures
requires new methodologies not yet available. Fifty
years ago, the method of urban planning was mostly
homogenistic and hierarchical. From the 1960s, hetero-
genistic and interactive planning gradually developed.
To be added in the future are innovations free from the
constraints on the Earth. In grounded communities,

adaptation to different gravitational strength, diurnal
and seasonal cycles requires some biotechnological
methods, not only for humans but also animals and
plants in the ecosystem that supports human communi-
ties. In these environments, the Homo sapiens will pro-
duce different varieties: for example, small in size in
high-gravitational environments, and tall or skinny in
low-gravitational environments. Body movements will
be faster in high-gravitational environments, and
slower in low-gravitational environments. Therefore,
the nerve system may become different. For individual
identity on the Earth and outside the Earth, some young
people are already practicing self-heterogenization.

What are the problems and opportunities
with the factors identified?

The biggest problem is our present intellectual orienta-
tion, especially among the academics whose inbreeding
tendencies have increasingly been aggravating because
of the peer review and similar institutionalized systems
that homogenize and standardize, thwarting innova-
tions and creativity. The best strategy to get a research
grant is to show allegiance to the established methodol-
ogy, and the quickest tactic to obtain a job is to sub-
scribe to the mainstream theory in fashion. The
opportunity is that hitherto suppressed outbreeders and
innovators will find a new outlet, appreciation, and
legitimacy.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

I am an outbreeder. Therefore, I am not in a prescribed
field. There are many outbreeders who have been frus-
trated in the established institutional systems and have
been operating as guerrillas. They are the most impor-
tant human resource in the future.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Megahistorical transition to cultural and biological
evolution outside the Earth.

2. The individual’s self-heterogenization consistent with
one’s cognitive-cogitative-action structure.
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THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

The number of people and cultures evolving outside the
Earth will be considerable by the year 3000, and may
exceed those on the Earth by the year 5000.
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Polly Matzinger

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

Short of an event that renders the planet totally unfit for
most forms of life, I think that the human species is flex-
ible enough to survive almost any disaster, though it
may do so only in small numbers, in mutated form, or
in tiny environmental niches. On this basis, I have inter-
preted “the long-term survival of humanity” to mean
more than just the continued existence of a few individ-
uals carrying the 23 chromosomes that identify us.
Instead I would interpret this to include the great seeth-
ing, argumentative, creative, compassionate, and bewil-
dered mass of us who have created music, mathematics,
and language. This is the same group that is busily wip-
ing out this planet that we call home. To me, the critical
factors seem to be:

1. Sustaining the variety of life-forms on this planet and,
perhaps later, others.

2. Enhancing our ability to change as things around us
change.

3. Enhancing a sense of wonder, community, related-
ness, and individuality.

What are the current map and trajectory
of these factors?

1. We are a young species and, like a virus that jumped
to a new host, we have been concerned mostly with our
own survival, not caring about the condition of the
host. Now, like that virus, we must begin to adapt so
that we don’t kill off the environment that sustains us.
Our numbers are increasing and we are using up more
and more resources, and killing off more and more of
our cousin species. Our energy sources are not self-sus-
taining. If we continue in our current mode, we may

survive, but it will be a poor survival on a depleted
planet.

2. Over evolutionary time, species that do not adapt to
the changes in their surroundings perish (unless their
environments are extremely stable). Neither our biolog-
ical nor our social environments are stable. Our genes
have been selected for survival in conditions that are
long past, and our formal and informal educational sys-
tems have conditioned us for the social structures that
existed then, not those that are coming now. As our bio-
logical and social environments change faster and faster,
we are getting more and more out of step. We cannot
rapidly change our genes (though more on that below)
but we should be able to change our education. 

3. We have lost the view that we are related to each other
and to every other form of life on this planet. We have
forgotten that the wolf and the eagle and the grass under
our feet are genetically our siblings. Our governing bod-
ies are enormous, based on parcels of landmass, and the
territorial urges of men to acquire ever more land are
extremely powerful. However, this is also beginning to
change. There is an emerging view that wolves, water,
and the rain forest creatures are all worthy of protec-
tion, that women are worthy of equality, that smaller
units of governance, tethered in a global communica-
tion, may be a valuable way to sustain society. We are
just beginning to see these ideas, though there are also
strong pockets of ignorance and resistance.

What are the problems and opportunities
with the factors identified?

1. To sustain the variety of life-forms on this planet we
will need to do two things. First we will need to con-
vince the world’s people that this is a vitally important
thing to do. Second we will need to find alternatives to
their current methods of survival, alternatives that
work, that plant them squarely in the midst of current
society. For example, we need to convince lumberjacks
that clearing all the trees may sustain them for a few
more years, but will leave no jobs for their children.
Then we will need to find a new way for them to feed
those children. Perhaps this would be an opportunity to
invent and invest in other forms of building materials. I
could imagine, for example, forms of plastic in which
we embed genetically engineered light-producing mole-
cules cloned from naturally luminous creatures (fire-
flies, glow worms, the red tide…). These molecules
would pick up energy from the Sun or the heat of the
day, and then let off light at night. Cities would become
luminous jewels. 
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2. Currently our energy comes from nonrenewable
sources. We need to change this—to move to solar
power, or power from wind, or fusion. I would like to
see an attempt to combine biology and physics to gener-
ate biologically assisted cold fusion. Many of the ele-
ments necessary for cold fusion are found in biological
systems (for example, mitochondria separate protons
and electrons, putting them on opposing sides of a
membrane. Pigeons and some forms of bacteria make
magnets that they use to sense the Earth’s magnetic
field). 

3. We are conservative creatures. To change that will be
difficult. However, it can be done. If we can train dol-
phins, on command, and on the spur of the moment, to
get together, create new routines, and then do them, we
should be able to teach humans to welcome opportuni-
ties to try new things. It will not be easy. Especially for
those in power who would be most threatened by
change. But because change will occur, and ever faster,
we will need to change our educational systems to
match. At the moment, we tend to teach most of our
children to absorb “facts,” to obey authority, to be on
time, to write clearly. In short, to be good robots. We
will need to teach children to think clearly, to wonder, to
create a new view, to embrace change, to follow their
own paths. We will also need to teach them the funda-
mental physical, biological, and (later) cognitive laws of
the universe so that they have a strong fundament on
which to base their explorations.

4. I believe that one of the biggest barriers to enhancing
a sense of wonder, community, relatedness, and individ-
uality is the current state of religion on this planet.
Many of the world’s largest “faiths” are codified ways in
which people control one another. They are male-ori-
ented, xenophobic sets of beliefs that place humans at
odds with other creatures, that condition them to ask
no questions, to accept ancient orders of things, to fol-
low leaders who know very, very little about anything
except their own codes, to force their beliefs on others
and, if  the others won’t change, then to kill them,
enslave them, or relegate them to the lower places in
society. I do not know how to change this state of affairs.
Perhaps we could start by beginning to hold the reli-
gious “leaders” to the same standards of education and
knowledge that we ask of others. For example, on a gov-
ernmental panel about genetic engineering, we could
perhaps ask the Catholic, Jewish, and Islamic represen-
tatives to have some expertise in the field. Too often we
listen to, bow to, and allow recommendations to be
made by people who have no training in the field and

that are often consequently ruled by fear of the things
they don’t understand.

Perhaps as we educate more people, as the level of
communication increases, as people learn to cherish
each other and the planet we live on, a new form of spir-
ituality will arise that allows people to live with enthusi-
asm and love, rather than rules and fear.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

My field is biology, more precisely immunology. The
greatest potential of immunology is the possibility of
creating vaccines to stop both ancient and emerging dis-
eases, to combat cancer, and to create birth control,
both for ourselves and for other animal populations
that might need it. In addition, we should be able to
manipulate the immune system to combat diseases like
diabetes and MS. We should also perhaps be able to use
it to shrink or grow targeted areas of the body.

However, in a thousand years, I think that these fea-
tures of immunity will be largely replaced by genetic
engineering. We will soon be able to knock genes into
humans. It has already been done in sheep. We will
probably start with genes for health, for example, giving
factor IX to hemophiliacs, or resistant prion protein
genes to people infected with mad cow disease, viral
resistance genes to people infected with various forms
of viruses, or tumor suppressor genes to people who
come from families with a history of cancer. The next
stage may be genes for development of certain charac-
teristics, such as hair and skin color, or genes for beauty
(whatever stands for beauty in that time). After that, we
may get into genes for behavior, etc. 

Also, within a shorter time period (a hundred years?)
transplant surgeons will be out of work. When an organ
is damaged, we will know the appropriate signals to help
it to regenerate itself.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Can we find ways to support the diversity of living
forms on this and other planets?

2. Is there a possibility for biologically assisted cold
fusion?
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3. Can spirituality be guided, such that it fits with the
relatedness of living things and creates a brotherhood of
individuals among them?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

I see a planet, a springboard for life on other planets,
that is rich and full of living things in harmony with
each other. I see people who have learned to limit their
numbers and to live in harmony, creativity (and a good
dollop of wonder and bewilderment) with a changing
world. This is a pretty Pollyannish view and I also think
that we may see a lot of strife before we get there.
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Frank Miele

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Developing a consensus around striking a balance
between economic growth and environmental preserva-
tion that is acceptable to the majority of nations, eco-
nomic interests, and ethnic groups within nations. 

2. Developing an ethical/religious system that will “sac-
ralize” that consensus, as it cannot be maintained in the
long term by either current outdated religious systems
(which often conflict with Factor #1) or pure police or
military power. 

3. Maintaining the demographic strength of the nations
and ethnic groups within nations that can expand the
level of technological innovation and ethical persuasion
required to implement Factors #1 and #2. 

4. Identifying the genetic and environmental compo-
nents responsible for the criteria in Factor #3.

What are the current map and trajectory
of these factors?

Knowledge in the physical, biological, and behavioral
sciences has increased each year at an ever-faster pace.
Yet our ability to use that knowledge wisely has not.
Knowledge is more fragmented than ever among the
experts, while the broad middle-class in technologically
developed nations finds it harder to grasp even a general
outline of that knowledge base than was the case 50
years ago. The gaps between information and ethics and
between experts and the public are greater than ever.
There is no sign that these gaps will decline in the near
term, but rather only expand. 

What are the problems and opportunities
with the factors identified?

The single biggest problem is reconciling the “carried
forward” zero-sum emotional system of our evolution-
ary past with the positive sum economic system of the
new global/technological economy. Individuals, ethnic
groups, and nations are not satisfied just because a ris-
ing tide raises all ships. Rather, many feel that they are
falling relatively further and further behind. Why
should an individual or group on the brink of starvation
worry about saving the rain forests? Why should those
heading for old age and without children worry about
those on the brink of starvation?

The next biggest problem is determining the extent
to which the memes (i.e., beliefs and behaviors) neces-
sary for the global/technological economy can be trans-
ferred to different “genetic platforms,” both within and
between nations.

In other words, is the new world economy dependent
upon the existence of a global cognitive elite that is
below demographic replacement level?

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Communicating the new knowledge from the biological
and behavioral sciences. That information can then be
used to propose, discuss, criticize, develop, and finally
sacralize a new ethical system aimed at resolving the
conflicts between the zero-sum mentality of our evolu-
tionary past and the positive-sum new global/techno-
logical economy and between economic growth and
environmental preservation.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. What are the genetic and environmental factors that
underlie the development of intelligence, conscien-
tiousness, and sociability? What percentage of the
world’s population must possess the highest level of
these factors in order to continue technological progress
and to develop and communicate a new ethical system?

2. At what point do we strike a balance between a popu-
lation large enough to maintain the global/technologi-
c a l  e co n o my  w i t h o u t  c a u s i n g  i r re ve r s i b l e
environmental destruction?
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3. How do we best go about developing, communicat-
ing, and sacralizing a new ethical system?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

If the above conflicts are resolved, we will have achieved
E.O. Wilson’s Consilience—the unity of all knowledge.
Outer space, the inner space of the genes, and the inner-
most space of consciousness will all be understood
within a framework of emergence that proceeds from
the physical sciences to the biological sciences to the
behavioral sciences to the humanities. If not, through
war, overpopulation, and environmental pollution we
will have turned this planet into a toxic waste dump in
which only the likes of the cockroach will survive.
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Graham T. T.  Molitor

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Science and technology: advances in communica-
tions; life sciences; “designer” materials/quantum phys-
ics ;  unlimited energy—thermonuclear fusion;
extraterrestrial undertakings.

2. Economic systems: producing needed goods and ser-
vices; jobs and livelihoods; productive contributions
commensurate with individual capabilities; distributive
justice.

3. Governance: maintaining order, justice, equality, fra-
ternity; guidance by utilitarian principles; absence of
war/violence; development of effective global institu-
tions; freedom; meaningful individual inputs to deci-
sion-making of commonweal.

4. Ethics: sharing; morals; principled values; socially
accepted lifestyles; ensuring nobody gets left behind;
inner-psychological awareness/control.

5. Knowledge: education, understanding, wisdom,
decoding/controlling human brain.

6. Resource management: husbanding raw materials;
sustainability; environmental balance.

7. Human needs: providing “good and full” lives for
everybody, everywhere.

What are the current map and trajectory
of these factors?

All advances on track following plodding, step-by-step,
incremental developments occurring over centuries,
even millennia—it’s all a matter of perspective.

What are the problems and opportunities
with the factors identified?

Human requirements—food, shelter, clothing, health,
communication, transport, and so on—have remained
essentially constant over all time. Steady advances sim-
ply fulfill these needs/wants in improved modes that are
better, faster, more efficient, and so on.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

The ability to understand the blueprints of creation,
empowering God-like “control” of all things organic
(including life); inorganic (“designer” materials);
manipulate states of matter (plasma) to our will; pursuit
of bigger roles in the cosmic scheme of things.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

• Leisure.

• Life sciences.

• Meta-materials.

• Fusion.

• Space.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Global nation-states proliferate (300 tribal states in
Africa; 200 in Eastern Asia; racial, religious, cultural,
ethnic conclaves sprout everywhere). Semi-farcical
micro-states (fewer than 20,000 residents and only a few
square miles of land) pose grave threat to survival of
nation-states. Nation-states cease to exist. Regional
combines of land areas with natural affinities coalesce.
Urban mega-region habitats comprising 10% of all hab-
itable land surfaces host 80% of Earth’s human habi-
tants. Social welfare statism collapses under oppressive
burden of taxation. Totalitarian despotism comes and
goes at least three times over the course of the next
thousand years.

Religious thinking and leaders fail to cope with
onslaught of fundamental questions and wither. Secu-
larism predominates in advanced societies. Chaos and
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social malaise spawned by uninhibited individualism
swings back to individual responsibility. Omnipresent
cyber-cops bring aberrant and disruptive social behav-
ior under control.

Telepathy and shared consciousness become pre-
ferred communication mode. Individual lives become
“an open book” and intrusive invasion of privacy proves
impossible to control.

Leisure time dominates lifetime activities and under-
takings. New leisure time levels vastly extended as
robotics and artificial intelligence reach levels to take
over most every routine activity in business and
homelife.

Global warming frenzy subsides as Earth is gripped
in icy confine of another ice age lasting several thou-
sands of years. Changeover to electric motor-driven
transport systems generates vast quantities of ozone
(from engine arcing) that “patches up” ozone layer
depletion.

Blueprints for all matter, such as those mapping the
human genome, opening way for genetic manipulation
of all life-forms. Human life—from birth to death—
manipulated at will. Biotechnologies, particularly clon-
ing, make life extension limitless. Following the pattern
of human life evolving from “primordial soul,” intricate
tinkering with organic materials technology triggers
similar mechanisms that bring to life sentient inorganic
life-forms following their quantum counterpart of the
genetic blueprint that governs human life-forms. Ran-
dom “crapshoot” of conception by sexual intercourse
gives way to vast range of technological birthing meth-
ods and “designer” babies. Sex indulged in more for rec-
reation than procreation. Life becomes trivial as
genetics/abortion controls who lives, and euthanasia/
assisted suicide, who dies. Criminal recidivists shipped
to inescapable colonies and compelled to survive on
their own; later on, behavioral control emancipates
career criminals.

Traditional family withers and largely disappears.
Government paternalism supplants family nurturing by
taking over responsibilities including: childcare
(accommodating working parents), preschool, K-12
schooling, four-year college, two-year post-graduate;
four-year doctorate; intermittent social welfare, safety-
net services; age 62 and older retirement, nursing
homes, etc. Community ties and traditions falter and
fail.

Quantum physics enables human control of all mat-
ter. Magma mining of Earth’s inner core opens up vast
new range of resources and creates great new riches.
Despite careful efforts to extract inner-core resources in
a manner to minimize adverse subsidence of Earth’s
crust, gigantic cave-ins take their toll. Resource recov-
ery, recycling, remediation all but replace extractive
mining operations premised on the principle that mat-
ter can be neither created or destroyed.

Fusion, harnessing the energy of a star, provides vir-
tually inexhaustible energy; quantum mechanics even-
tually evolves and provides a limitless source of energy
for human beings. Earth-based operations that extract
basic “building blocks” of matter from huge gaseous
planets open up virtually inexhaustible supply of mate-
rials, in all their transmuted forms.

Extraterrestrial conquest of space exploration in
Earth’s galaxy gets under way by 2500–3000. Chief
obstacle to deep-space exploration, insufficient speed
enabling travel across vast frontiers of space, overcome
by array of advanced propulsion technologies. Speed of
light exceeded, new galactic exploration opens up.
Earth’s coronal phenomena (including Hertzian layer,
magnetic fields, and so on) prove to be controllable with
harmonic, spectral, and EMF emanations capable of
being manipulated selectively to accomplish extraordi-
nary blocking/augmentation of incoming/outgoing
celestial phenomena. Contact with extraterrestrial sen-
tient beings established.
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Robert Muller

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

To take the future of the Earth and of humanity as the
most critical factors of the future evolution of this
planet in the next thousand years.

 What are the current map and trajectory
 of these factors?

There exist no maps and trajectories, at least not by gov-
ernments and only a few by international agencies, e.g.
on population. Multinational corporations and the mil-
itaries probably have such maps. The US militaries
revise theirs every five years.  

What are the problems and opportunities
with the factors identified?

For the first time in human history, humans are destroy-
ing the Earth and the natural, vital elements on which
we live.

The main opportunities…The rapidly growing
worldwide consciousness of our wrongdoings. The
opportunity for the Foundation For the Future to
report its findings and recommendation to the Secre-
tary-General of the United Nations for communication
to the Heads of States meeting and UN General Assem-
bly 2000: “To focus on means of solving our global
problems and to reform the means of global governance
in order to meet the challenges of the 21st century.”

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

To reform and transform rapidly and urgently the glo-
bal United Nations system into the first Evolutionary,
Cosmic Earth and Humanity Organization (ECEHO).

 DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

 1. Capitalism.

 2. The population explosion.

 3. The consumption explosion.

 4. The proper government of planet Earth.

 THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A planet without armies, armaments, and nuclear
power plants 

without violence

without excessive consumption and activities, living
simple, frugal lives in modest homes

with a stable world population

with a happy, loving human species living in harmony
with a well-preserved, beautiful Earth and nature.

An Earth beautified and loved by humans in innumera-
ble art and cultural ways

 A well-governed planet respectful of nature, ecological
regions, and proper human settlements

A first-class cosmic success in the universe with a deep
spiritual communion of all humans with heaven, the
universe, and time.
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Siro Polo Padolecchia

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

• Unethical behaviour in human, political, and profes-
sional relations.

• Genetic heritage and alterations.

• Demographic imbalance.

• Endogenous and exogenous environmental distor-
tions and risks.

• Amoral and irresponsible implications of governance
and justice activities, and inadequate transparency.

• Conflictuality at generational, gender, racial, reli-
gious, cultural, ideological, economic, and strategic
levels.

• Degradation of education and information.

• Communication gap and distortions.

• Expansion of pandemic health risks and epidemics.

• Lack of international cooperation in space research
and colonization programmes.

• Absence of a set of ethical principles and guidelines
acceptable across cultures and societies to identify
and cope with new and old challenges, menaces, and
developments.

What are the current map and trajectory 
of these factors?

We live in a turmoiled era of transition, characterized by
technological innovation, voracious globalization, low
ethical standards and critical information, education

and communications incapable to fuel the environment
regeneration process and human evolution, but also by
women’s liberation trends, recognition of human rights
and obligations, reduction of population growth and
man-made disasters in several countries, and a general
lack of concern about the potential threat of extraterres-
trial risks (meteorites, etc.), and of greater potential
damages of population concentrations.  

What are the problems and opportunities
with the factors identified?

The main problems may be expected to come from lack
of ethics in political, professional, and educational
activities, as well as from an exaggerated faith and credi-
bility in technological solutions to face and overcome
risks and challenges, though too invasive of privacy and
freedom of individuals and societies. Societal ingenuity
casts a shadow of insecurity at all levels, as the current
or potential “revolutions” (employment revolution,
educational revolution, longevity revolution, women
revolution, communication revolution, space revolu-
tion, etc.) necessitate a rethinking of the prospects and
contracts involving developing societies and future gen-
erations, so as to consciously choose a meaningful
direction into the new millennium.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

In my fields of interest, which are “ethics” and “geopoli-
tics,” the greatest potentials will respectively be (a) the
ability of learning, understanding, and applying ethical
principles and values to political, professional, and
cross-cultural communication and functions, in view of
laying down an effective “culture of ethics,” overcoming
obstacles created by scientific, historical, technical, eco-
nomic, ecological, or strategic factors, and (b) using
geopolitical research as a lens to view actual and per-
spective differences and implications for individuals
and societies to identify new forms of dialogue and
knowledge, thus learning to live safer and more harmo-
niously in a world where ethical consensus to respect
nature and human diversity has finally replaced intoler-
ance, corruption, societal degradation, and environ-
mental cannibalism.
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DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. What are the best methods and strategies to identify
societal, economic, environmental, and technological
developments that may influence the long-term future
and increase chances of survival and progress for future
generations.

2. How to design and enforce an ethical code of conduct
and develop a “New Programme for Mankind” based
upon collective research.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

There are too many signals and symptoms indicating
that the disorderly advances now underway can derail
and make the next millennium more traumatic for
humankind than the past one was, with challenges and
risks to every aspect of life, if human behaviour is not
modified, and ethical principles are not applied in har-
mony with natural and societal values, in a sustainable
geopolitical and geoeconomic system.
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Elisabet Sahtouris

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

Let me preface the listing of factors with my conviction
that the long-term survival of humanity is so much in
question at this critical time that everything depends on
what we do in the next few years, the next decade, and in
the rest of the first century of the millennium. Our cur-
rent projections of information speedup, population
increase, species extinction, etc., reach crazy, impossible
figures in very near years, showing the utter impossibil-
ity of continuing on present trajectories. As Jonas Salk
said:

I now see that the major shift in human evolution is
from behaving like an animal struggling to survive to
behaving like an animal choosing to evolve. In fact, in
order to survive, man HAS to evolve. And to evolve, we
need a new kind of thinking and a new kind of behavior, a
new ethic and a new morality. It will be that of the evolu-
tion of everyone rather than the survival of the fittest…. If
we can be courageous one more time than we are fearful,
trusting one more time than we are anxious, cooperative
one more time than we are competitive, forgiving one
more time than we are vindictive, loving one more time
than we are hateful, we will have moved closer to the next
breakthrough in our evolution.

With that in mind, I will discuss, from the perspec-
tive of an evolution biologist, critical factors in survival
that we need to implement immediately if we are to
have a long-term future. I hope my biologically oriented
view will mesh harmoniously with those of others look-
ing at the situation from different vantage points. 

1. Understanding Cosmic Creativity: We must collec-
tively recognize what Western science is only now dis-
covering: that humanity and the rest of our living world

are embedded within a far greater and fundamentally
different reality than is encompassed by our current sci-
entific worldview or paradigm. We are replacing the
view of a nonliving material/electromagnetic universe
with a greater nonphysical reality of conscious intelli-
gence as the never-ending source of scientifically known
energy and matter—a cosmic source that has been
known in many human cultures from ancient times. It
is fundamentally conscious and creative, transforming
or transmuting into material universes and other cre-
ative ventures. As Nobel laureate biologist George Wald
of Harvard put it, “The stuff of the universe is mind
stuff.” Once this greater, consciously intelligent reality is
acknowledged as existing both within and around us,
we will recognize that we collectively cocreate our expe-
rienced daily reality from our individual consciousness
fields, from our collective beliefs about reality, including
the belief that what we see or measure with instruments
is all there is.

2. Understanding Living Systems: Biologically, we
must recognize humanity as a living system embedded
within larger natural living systems and reorganize our
human systems—economics, politics, etc.— accord-
ingly; that is, with adherence to identifiable principles of
healthy living systems. Because no living system can
remain healthy if any part of it is ill, this implies (a) the
redesign of technology and technological processes to
eliminate pollution, waste, and environmental destruc-
tion, and (b) the empowerment of all humans to meet
their own needs, participate in collective governing, and
otherwise contribute creatively to the whole human
family. Because no living system can remain healthy if
any part of it is at war with any other part, it also implies
the need for eliminating warfare and oppressive inequi-
ties.

3. Making the Shift to Caring and Sharing: Recogniz-
ing that humanity has operated on needlessly fear-based
principles of scarcity that have produced unsustainable
patterns of greed and want, we will be able to shift our
beliefs to love-based principles of caring and sharing,
which will raise even our physical bodies to higher
energy frequency levels. We can then produce peacefully
sustainable populations living in sustainable abun-
dance, with material and spiritual fulfillment for all.
Critical to this change, we must ensure that all the
world’s people, regardless of current status or condi-
tion, have access to the knowledge/understanding that
this shift can be made and are empowered with the basic
material resources to take part in this transformation in
their unique creative ways.
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What are the current map and trajectory
 of these factors?

1. Understanding Cosmic Creativity: The recognition
of cosmic consciousness as the source of creation, with
human belief systems as the source of our daily reality, is
coming into popular culture faster than science can cor-
roborate it, especially in Europe and the Americas. Sci-
ence—the dominant human institution “officially”
empowered to define reality and describe how it
works—is still trailing, but rapidly revising its cosmol-
ogy/worldview from one based in Newtonian mechan-
ics to one reflecting a self-organizing living-systems
reality. The concept of creating physical reality from
consciousness actually came into Western science with
quantum physics more than half a century ago, but has
been very slow to percolate into science outside of phys-
ics. Recently, an energy pervasive in the universe and
fundamental to all creation has been acknowledged, but
referred to as a “kooky,” “weird,” or “bizarre” form of
energy not yet understood (Scientific American, January
1999). NASA physicist Bernard Haisch has shown that
material reality is an illusory perception of the zero-
point energy field, bringing classical Western physics
full circle to Eastern cosmology. Meanwhile, in biology,
the intelligent molecular reorganization of DNA, the
language of life, was also demonstrated half a century
ago, but is only now given official recognition after
much corroborative research. It will take some time to
complete this paradigm shift from “Nature as accidental
mechanics” to “Nature as conscious, intelligent co-cre-
ation,” but it is well under way. Once intelligent con-
sciousness is accepted as the creative force of nature, the
whole idea of creating our own reality, which arose in
so-called New Age literature as a reflection of ancient
cultural knowledge, will enter the worldview of science.
One welcome effect of this will be to eliminate the artifi-
cial barriers we raised historically between spirituality
and science.

2. Understanding Living Systems: Because Nature itself
is not widely seen as alive and sacred, it seems easier for
people to perceive humanity as spirit in human form
than to perceive this human form as a biological spe-
cies—as an embedded self-organizing system now
pressed to evolve into a mature species, one that cooper-
ates within and across species, as all do in mature eco-
systems. Our failure to understand our creative role
within Nature, and Nature’s creative role in Cosmic
Consciousness, has resulted in our needlessly causing
the ongoing sixth great biological extinction in the his-
tory of our planet, as documented in a poll of biologists

conducted by the American Museum of Natural History
in 1998. Human well-being depends on cooperation
with other species, on healthy ecosystems. It is impor-
tant to see the current globalization process as an inevi-
tab le  and  e vo lut ionar i l y  hea l thy  proces s  for
reorganizing our species. It is working by cooperative
(living systems) principles in some ways: communica-
tions, travel and transport, technology and knowledge
exchange, human rights concerns, mutual assistance,
etc. Its economics are still struggling with dangerous
imbalance—the sacrifice of local economies to the glo-
bal economy, for example, is a biological error akin to
sacrificing cells to organs, or organs to the body. Thus it
is imperative for humanity’s survival that we see all
humans as a single system, a huge family amidst an even
larger family of other species that sustain us if we keep
them healthy. People everywhere must be helped to pro-
duce sustainable livelihoods and to develop their posi-
tive potential in all ways. 

3. Making the Shift to Caring and Sharing: Recogniz-
ing our responsibility and opportunity for creating our
reality is the only way I see for making the shift from
fear to love—from a world of scarcity and greed to one
of abundance in which all people are empowered to ful-
fill their needs in sustainable ways. To achieve this, we
must break through long cultural conditioning on our
lack of power, our willingness to accept, and thus cocre-
ate, economic and political inequities that disempower
people, currency systems that promote these inequities,
and anything else preventing the full expression of
human potential in sustainable ways. Rather than attack
what does not work, we must shift our focus to what
does—to all the healthy practices based on caring and
sharing now springing into business, education, reli-
gion, community organizations, media, etc. The vast
majority of people, who feel helpless to alter this situa-
tion, must be helped by those who have seen the way
forward. The liberation of human creativity will be
enormous and exciting. 

What are the problems and opportunities
 with the factors identified?

1. Understanding Cosmic Creativity: Although more
and more people are waking to the understanding of
beliefs (consciousness) as the source of our reality, the
problem is how to spread that understanding to all peo-
ple quickly. Scientific validation of consciousness as the
greater reality of a “mind stuff ” universe, in Wald’s
terms, would speed the process enormously. The oppor-
tunity is thus for a collective shift to seeing that our
material, economic, political, ethnic, spiritual, cultural,
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social, and personal realities are not inevitable, but
freely created by our collective consciousness in an
abundant and loving universe. People achieve success
because they take charge of their own beliefs to create
their success; we can do it as a species. 

2. Understanding Living Systems: The problem is
speeding the scientific and cultural paradigm shift to
match the need for making serious changes in the
design of human systems. As Dee Hock, the founder of
VISA, has said, we continue to maintain educational
institutions that do not educate, justice systems that do
not dispense justice, health systems that do not give us
health, etc. The opportunity is for redesign according to
principles of living systems, such as diversity, coopera-
tion, mutual enhancement, and self-government in the
interest of all parts and the whole. Certainly we can see
signs that the recognition of human organizations as
living systems is running ahead of science in many busi-
ness establishments, which are working to reorganize
themselves accordingly. 

3. Making the Shift to Caring and Sharing: The prob-
lem is too much focus on scarcity and greed, too much
belief that what we have is all we get. Focusing on obso-
lete systems, on realities that do not meet our fulfill-
ment needs, only empowers them further. Most mass
media remain devoted to fear-based, negative or dis-
tracting, and soulless entertainment, with notable
exceptions such as Oprah Winfrey (viewed internation-
ally), with her very substantial positive impact on con-
scious self-empowerment and on caring and sharing.
The opportunity is for personal and collective vision-
ing, with belief shifts to caring and sharing at all levels of
human society. This is a spiritual revolution that will
quickly lead to a human evolutionary leap.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

To have a thousand-year future, we will have to make a
collective decision to continue creating a linear-time
universe after we see how illusory it is. Let’s say we do
because we love this material world and enjoy playing
out new creative possibilities within it. I have envisioned
the very near future of science (particularly evolution
biology) as a shift to understanding that the universe is

fundamentally alive, conscious, and self-creative; that
humans, like other species, are self-creating fields of
consciousness, electromagnetic energy and matter. The
brain will be understood as a self-created instrument for
interfacing between cosmic consciousness and material
reality. I doubt that science, as we now know it, will con-
tinue to be a self-contained branch of human endeavor
a thousand years from now, since everyone will have
direct mental access to knowledge as desired and most
research of the present kind will thus be obsolete. Tech-
nology will also be inconceivably different. Health care,
for example, will likely be preventive or conducted
through self-healing; energy sources will be nonex-
haustible and clean (as in zero-point energy); housing
may be made of easily changeable, movable force fields
that do not harm other life; communications will make
it possible for all humans to participate freely in local
and global self-government and the collective redesign
of all human organizations and activities, as needed or
desired. Science fiction is wide open to imagination—so
is our scientific future.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Conscious creation of reality from a scientific per-
spective.

2. Reintegrating science and spirituality.

3. Spiritual self-development and world change.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Humanity understands itself as spirit having a human
experience and is having a wonderful time on this beau-
tifully restored and abundant planet, as well as on oth-
ers we share. We know ourselves as conscious creators of
our realities and have long since solved ancient social
and environmental problems stemming from ignorance
of cosmic process. Our focus is on helping each other, as
well as beings of other worlds, in continuing spiritual
evolution.
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Ziauddin Sardar

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. Acknowledgement, recognition, and appreciation of
difference.

2. The endurance and full flowering of diversity—
human and cultural, historic and futures, as well as flora
and fauna.

3. Evolution of new and pragmatic modes of dissent.

What are the current map and trajectory
of these factors?

Nowadays, difference has become a commodity, some-
thing to be “celebrated” and consumed. But genuine dif-
ference, which may actually challenge our notions of
truth and other cherished beliefs, is hardly tolerated.
However, tolerance itself is not enough; we need to move
to a level where difference is embraced without appro-
priation, where difference is appreciated but given full
space to be genuinely different. The same can be said
about diversity and dissent. The culture of late capital-
ism swallows up all diversity and opposition, turns sub-
version into a sales strategy, and shrivels the rebel soul.
The homogenization of the globe by a single culture,
otherwise known as globalization, is erasing all differ-
ence, diversity, and dissent. Indeed, the pace of this
homogenization, aided and abated by new information
and communication technologies, and the relentless
expansion of postmodernism, is unprecedented in his-
tory. If current trajectories continue, the next thousand
years will be rather monolithic, and monolithic cultures
seldom survive—in human civilization or in agriculture.

What are the problems and opportunities
with the factors identified?

Problems and potentials often go hand in hand; prob-
lems can be turned into opportunities. The first main
problem is globalization as it exists today—a one-way
street where the traffic moves from the West to the non-
West. We need to turn this into a two-way system, where
goods and ideas, cultural products, and concepts move
in equal measure from the non-West to the West. The
second main problem is perhaps the greatest creation of
the 20th century: the condition of marginality and
“Otherness.” The vast majority of the people of the
planet are excluded from the basic benefits of contem-
porary civilization. The challenge here is to bring the
margin into the center. I do not believe that this can be
done by more and “better” technology. In a world of
finite pie, it is the pie that needs to be redistributed.
Equality, particularly global equality, is a problem of
will—not of technology. The West thus has an unparal-
leled opportunity: to demonstrate the true desire for a
more just and equitable world by evolving a more just
and equitable economic system.

POTENTIAL IN YOUR FIELD 

What do you envision as the greatest potential in your 
field in the thousand-year future?

The evolution of a multicivilizational world where glo-
bal civilizations such as Islam, China, India, and the
West exist in symbiosis with themselves and numerous
other local and regional civilizations and cultures.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. How do we ensure that we will not repeat the mis-
takes of the last thousand years? 

2. Could human cloning lead to the end of civilization,
as we know it? 

3. What are the next major steps in the evolution of
humanity as a collective?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A planet of autonomous cultures and civilizations, each
with its own way of being, doing, and knowing, inter-
connected as a global, symbiotic network.
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Andrew Bard Schmookler

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

Two main threats: 1) the problem of war and peace, now
that there exist weapons of mass destruction; and 2) the
problem of creating an ecologically sustainable civiliza-
tion, now that human powers over the biosphere have
become so great.

What are the current map and trajectory
of these factors?

In both cases, the trends are mixed—a “best of times/
worst of times” kind of situation. 1) The age-old situa-
tion of intersocietal struggle for power in a (more or
less) ungoverned system persists, and weapons of mass
destruction (WMD) are continuing to proliferate. At
the same time, there may be an accelerating movement
toward creating the institutions and mechanisms of glo-
bal order and there is a growing regime of controls over
WMDs. 2) The biosphere continues to be degraded,
with an accelerating rate of mass extinctions, a growing
threat of disastrous manmade climate change, loss of
soils, fisheries, etc. At the same time, over the past two
generations an enormous amount of progress has been
made in developing widespread awareness of the need
for environmentally sustainable human practices, in
legislating environmental regulations within national
boundaries, and (to a much lesser extent) in creating
the basis for global regulation of environmentally
impactful practices.

What are the problems and opportunities
with the factors identified?

What we most have going for us is that we are adaptable
and creative creatures. Among the obstacles to our solv-
ing our problems are some mismatches between what
we bring from the past and what we need for the future.
In this respect, there is a mismatch between the extent of
our powers and the degree of  wisdom and moral
responsibility those powers demand of us if their exer-
cise is to be safe, on the one hand, and, on the other
hand, the rather limited powers we had in the circum-
stances of our biological evolution. Additionally, our
cultural traditions are persistent, and also were devel-
oped in very different circumstances from those in
which we now, and in the future will, operate. Com-
pounding this is the difficulty that comes with a rate of
change that makes it especially difficult to develop pro-
cesses of socialization that both convey what remains
valuable from our cultural traditions and also maintain
an adequate degree of flexibility to respond to new and
unprecedented challenges.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

This question poses difficulties for me inasmuch as I do
not really have a “field” in the usual sense. I often say
that my field is “putting the pieces together.” In this con-
text, one of the great challenges we face is how to recon-
cile the explosion of information (and its associated
trend toward ever-greater specialization) with the need
for humankind to be able to see things whole, to have an
integrated understanding of the meaning of our lives
and of the entire human experiment. There is the dan-
ger of a loss of meaning and meaningfulness, as our
growing mastery of instrumentalities overwhelms our
declining sense of purpose, as means engulf ends.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small 
groups at Humanity 3000?

1. How should we regard our inborn human nature, and
in what respect should the needs arising from that
nature determine the purposes around which we orga-
nize our evolving civilization?
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2. How can the increasing globalization of human cul-
ture be combined with a meaningful range of diversity
in cultures? I.e., must we have cultural homogenization?
If not, must we continue to have the kinds of nationalis-
tic, chauvinistic, fundamentalist forms of culture that
lead to intergroup hostilities.

3. Can human civilization become trustworthy to exer-
cise its growing dominance over all other forms of life,
and over the biosphere as a whole, in ways that give ade-
quate recognition to the rights of other forms of life?
And more generally, can human powers come to be
exercised in ways that are not made dangerous and
unjust due to an over-weighting of selfish and short-
term concerns?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

As I imagine it, the greatest challenges will involve cir-
cumstances emerging now, and over the next one or two
centuries. I would guess that the next half dozen genera-
tions will include catastrophes greater in scope than any
(single) catastrophes of the past. Out of those, I would
imagine, will be a new kind of civilization that embodies
the lessons learned from those catastrophes and that is
able—at least at the level of life on this particular
planet—to create a degree of benign order and stability
not yet experienced in the history of our civilization.
The health of the biosphere will, I would predict, con-
tinue to decline for most of the next century, but will
gradually bottom out and begin a recovery, while the
new kind of civilization forms itself in greater harmony
with the other living systems of the planet.
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Robert Shapiro

CRITICAL FACTORS

What are the factors that are most critical to the long-
term survival of humanity?

The long-term survival of humanity depends on the
preservation and enhancement of our present techno-
logical society. Institutions will be needed that are capa-
ble of long-term planning and making preparations to
safeguard technological society from catastrophes that
might topple it. Such catastrophes include natural ones
such as meteorite impacts, massive volcanic eruptions,
and plagues, as well as man-made ones such as nuclear
war and social instability due to overpopulation or glo-
bal economic collapse.

What are the current map and trajectory
of these factors?

Today, democratic governments appear unable to plan
much beyond the time of the next election. Projects
approved by one administration are often scuttled by
the next. Authoritarian governments appear mostly
occupied with preserving their own power. A dedicated
international foundation would seem the best vehicle
for long-range future planning.

What are the problems and opportunities
with the factors identified?

A colleague and I have proposed that a lunar sanctuary
be established to preserve the cultural and scientific
achievements of our society. This haven would also
serve as a resource for the reseeding of technical society
on this planet, if it should be toppled by a catastrophe.

To support such a long-term project and others dedi-
cated to human survival, an independent foundation
would have to assemble a substantial capital endow-
ment, as well as an infrastructure that would last for
centuries.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Advances in molecular biology have the potential to
alter the biological human condition profoundly. Can-
cer and most other diseases can be abolished and the
human life span lengthened substantially. Eventually we
will gain the ability to alter our hereditary limitations
and gain new capabilities.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. How can appreciation of the scientific method and
interest in the deeper questions that we face as a species
be enhanced in contemporary societies? 

2. In particular, how can the exploration of space and
the search for other life be encouraged? 

3. How can the scientific, empirical approach be used to
design societies in which interpersonal cooperation and
empathy are encouraged?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

If technological civilization survives, then we will see a
diversity of societies on this planet, which have learned
to coexist with one another. Some, advanced in science,
will have applied genetic engineering in various ways
and moved human habitation beyond this planet. Oth-
ers, guided more by tradition or ideology, may have
rejected some technological possibilities and live under
circumstances resembling those of this century or ear-
lier ones.
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S. Fred Singer

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

Avoiding the destruction of humanity (and/or civiliza-
tion) on this planet by internal or external causes:

1. Internal: general warfare, including especially biolog-
ical agents that could cause widespread pandemics, kill-
ing off humans and/or vital segments of the ecosystem.

2. External: impact of large asteroid.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

1. Colonization of Mars (or other solar system targets).

2. Discovery and interaction with extraterrestrial life.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Debunking and getting rid of phantom problems so
that human efforts can concentrate on the real issues
that are likely to cause warfare and possible destruction:
world poverty, migration, ethnic conflicts, etc.

2. How to get started on going to Mars—in a practical
way.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

1. A smaller population, living healthy lives beyond the
biblical 120 years.

2. Elimination of most diseases; artificial organs; bionic
humans.

3. Extending life span indefinitely through cloning.

4. Development of a new species of humankind.
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Albert Somit

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. I’m not sure that “survival” in a literal sense is the
major problem but, rather, whether a major disaster will
leave humanity surviving—but in a cultural condition
akin to that of the medieval “Dark Ages,” if not worse.

2. I’ll mention only two of several factors that might
bring about such a reversion. One is the proliferation—
and increasing availability—of weapons of  mass
destruction. An obvious second is an environmental
“accident” akin to Chernobyl but on a vastly larger
scale.

What are the current map and trajectory
of these factors?

1. The “nuclear weapons club” is steadily expanding and
it is likely that readily portable nuclear weapons will
eventually be in the armory not only of almost all states
but also possessed by what we call “terrorist” organiza-
tions. (A similar situation apparently exists with regard
to biological and chemical warfare weapons.)

2. The potential for a massive nuclear accident increases
as more and more nations develop nuclear capabilities,
even if only intended for “peaceful” purposes.

What are the problems and opportunities
with the factors identified?

So far as weapons are concerned, the basic problem is
the absence of any international organization, or action
by the world’s leading powers, capable of controlling
this development. Analogously, there is no international
authority capable of fixing and enforcing the myriad
precautionary measures essential to the safe production
of nuclear power. In terms of the question posed in the

outline, this is both the central issue and, for those with
a sanguine outlook, the key opportunity.

The danger that nuclear weapons (or their biological
and chemical counterparts) will be used by “rogue”
nations (or terrorist groups) has surely not been less-
ened by the explosion of nationalistic, ethnic, and reli-
gious animosities we have witnessed in the past decade
or so. In parallel fashion, as more nations develop a pre-
sumably peaceful nuclear capacity, especially if they
attempt to do this “on the cheap,” the possibility of an
accident inevitably increases.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Until the mid-1960s, the controlling assumption among
social scientists generally, and among political scientists
in particular, was that social (i.e., political) behavior was
learned. In recent decades, it has become increasingly
apparent that while much of human behavior is learned
behavior, what humans learn and how they behave is
also significantly influenced by the genetically transmit-
ted tendencies, evolved over millions of years, which
our species shares with the other social primates.

The adoption of a more Darwinian (i.e., evolution-
ary) understanding of political behavior will signifi-
cantly change what political scientists study, how they
go about studying it, and, perhaps pragmatically the
most important of all, the nature of the “solutions” they
advance to deal with urgent social and economic prob-
lems. Whether these more realistic proposals will be
politically acceptable is, of course, yet another matter.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small 
groups at Humanity 3000?

1. What is the likelihood that medical science will be
able to cope successfully with the ability (of which we
have but just recently become fully aware) of pathogens
to mutate rapidly into newer and even deadlier forms?
The history of AIDS strongly suggests that this may be
as much a political as it is a scientific problem.

2. The present world “order,” which emerged less than
500 years ago, consists of some 200 (presumably) sover-
eign states. What are some of the world orders conceiv-
able a millennium from now? What, if anything, is likely
to replace the “national state,” itself a fairly recent (in
historical terms) phenomenon?
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3. Several writers have gained at least transient fame by
announcing “the end of ideology.” What, if anything, is
meant by such a contention—or is it inherently
self-contradictory? Perhaps more to the point, what
would be the binding factors in a possible future “ideol-
ogy-less” society?

4. What would human societies be like in 3000 if medi-
cal science has by then developed the ability to prolong
life indefinitely?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Over several thousand years of recorded history, human
social and political behavior (and our social and politi-
cal institutions) have altered relatively little, despite the
cultural changes accomplished by science and technol-
ogy. My vision of the future, then, must take its depar-
ture from that striking consistency.
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Fred Spier

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

COMMENT: Barring major disasters, by the year 3000
humanity as a whole will have survived regardless of any
“critical factors.” I think we need to address the question
of what are most critical factors that help—or hinder—
us to attain the best possible state of humanity in the
year 3000. 

In my view, the most critical factors are:

1. The current unequal division of wealth and poverty
all over the world.

2. The current unsustainable exploitation of the sur-
rounding natural environment.

What are the current map and trajectory
of these factors?

1. The current differences in wealth and poverty exhibit
the following trends. Globally, economic differences
among privileged elites are decreasing. However, eco-
nomic differences within countries are generally on the
increase. Although great economic changes are taking
place, especially in Southeast Asia and to some extent in
Latin America, in many places great masses of people
are living in various states of poverty, and will continue
to do so for the foreseeable future.

2. The current unsustainable exploitation of the natural
environment worldwide does not show any signs of alle-
viating. There are no clear signs for any effective change
towards a more sustainable exploitation.

What are the problems and opportunities
with the factors identified?

1. The major reasons for the unequal global differences
in wealth and poverty are the unequal access to material
resources, knowledge, and markets worldwide. This is
partially the result of historically grown social circum-
stances including a lack of education and inefficient,
exploitative, and protective legal structures worldwide.
These problems might be overcome, if  all people
involved are willing to tackle them. This would necessi-
tate—and make possible—an effective world govern-
ment.

Partially, it is also the result of geographical circum-
stances, which are far harder to deal with. People living
in unfavorable geographic circumstances could receive
permanent support from people living in more
endowed regions. Again, this would necessitate—and
make possible—an effective world government.

As long as humanity worldwide is divided because of
sharply differing economic interests, it seems unlikely
that any effective global governance with emerge. The
wealthy minority will need to address the problems of
the poor majority, including structural material sup-
port.

2. The currently unsustainable exploitation of the natu-
ral environment is the result of:

• Population growth

• Intensive economic growth (basically societies getting
richer and spending more)

Regardless of any technological change, in order to
reach a more sustainable exploitation of the natural
environment, both population growth and intensive
economic growth will have to slow down, preferably
decrease.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Making people everywhere more aware of their com-
mon global past as part of the Earth’s ecosystem. Our
Big History approach, which seeks to integrate the his-
tory of the Universe, the Solar System, the Earth, Life
and Humankind, is trying to construct a coherent inte-
grated view, with the aid of which people may be able to
develop better survival strategies.
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DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Differences between wealth and poverty.

2. The exploitation of natural resources.

3. Population growth and changes in global ethnic com-
position.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

I hope that people will have become wise enough to
share all the finite resources of the planet in more or less
equal ways on the basis of a more sustainable economy.
This would necessitate enormous changes in the ways
people everywhere perceive both their own needs and
those of all other people. In order to attain this goal, it is
indispensable that wealthy elites all over the world show
exemplary behavior.
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Gregory Stock

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. The continued rapid advance of technology, particu-
larly advances in biotechnology, computer science, and
space exploration.

2. The continued economic and cultural integration of
human society at a global level through improved com-
munication infrastructure.

3. Continued advances in scenario planning and fore-
casting.

4. Change will be continual, so we must avoid ossifica-
tion in our institutional and governmental structures. I
believe this can best be accomplished by keeping deci-
sions as distributed as possible. In virtually all realms,
we are better off not looking for global governance. We
will be better served by not attempting grand schemes
that impose order and structure on human society at
large, and instead facilitating interactions conducive to
the complex, chaotic, and dynamic interactions from
which structure can more naturally emerge. 

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

About the only certainty regarding the future possibili-
ties of technology is that there will be profound progress
that will reshape virtually everything, including our
own selves. To predict what will happen in the next
thousand years is complete guesswork that reveals less
about the future than the hopes and fears of the person
doing the guessing. Current policy must focus on a
much more immediate time frame. If we take care of
ourselves and the immediate future, the long-term

future will take care of itself. Within a thousand years, I
imagine that the human form and psyche will have been
substantially reworked, both through germline genetic
manipulation and through our fusion with nonbiologi-
cal materials that may have intelligence far beyond any-
thing possible from biology. We cannot even say what
we will be, much less what we will want for ourselves.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small 
groups at Humanity 3000?

A key topic is the impact of continued progress in com-
puter technology and our increasingly intimate connec-
tions with it. What will be the relationship between
biological and nonbiological life? Will carbon be dis-
placed as the most important substrate for life? 

1. What does it mean to be human? What will we do
once we seize control of our own evolution and begin to
reshape human biology? How substantially will the
human species radiate and what will the consequences
of this be? 

2. How soon will life spread beyond the Earth, and how
far will it get in a thousand years? What form will life
assume as it moves beyond our planet?

3. What impact will the dramatic environmental
changes now under way (massive extinctions and such)
have on the larger trajectory of human life here on
Earth? 

4. What will be the likely consequences of controlling
(or not controlling) human population growth?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

I see a robust future for humanity and its evolutionary
offspring, both the biological and nonbiological ones.
In my view, there is little that can derail the rapid
advance now under way, but the immediate future will
be a difficult, traumatic, and challenging one for vast
numbers of humans. The depth of that trauma can be
either increased or decreased by the wisdom of our cur-
rent policies. We are in the midst of an evolutionary
transition as significant as that 700 million years ago
when complex multicellular organisms evolved; it is not
going to be easy. The coming thousand years will be the
best of times and the worst of times, with challenges to
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every aspect of human life, and movement beyond pre-
viously insurmountable human limitations. Future
humans, whoever or whatever they are, 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 developments that have shaped the form and
character of their existence—genetic engineering, artifi-
cial intelligence, and space travel—took place.
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Brian Swimme

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity? 

In general terms, I think that our natural modes of
mind are the critical factors, by which I mean those
ways of thinking and feeling that evolved over several
million years. The challenges they were designed to deal
with are from a former era. It seems to me that our pri-
mary difficulty is a mind exquisitely designed to deal
with problems that no longer exist.

More specifically, such factors as the innate desire for
the maximum number of viable offspring, an in-built
theory of causality that is simplistic compared to the
actual dynamics of the world, perception within a local
horizon of space and time, and a genetically based pro-
clivity for emotional identification with in-groups are
some of the critical ones we need to address.

What are the current map and trajectory
 of these factors?

These factors—once adaptive and highly successful—
have become maladaptive but hard to notice, since the
very means by which we think is part of the maladaptive
situation. Although I have identified these factors as
originating with individuals, the situation becomes col-
lective when we consider our institutions. Our cultural
and social institutions, instead of working to ameliorate
or even transform our natural debilities, amplify and
exaggerate them.

To put it in a slightly different way: if the maladaptive
tendencies of our minds can be called microphase
defects, our institutions have magnified these into mac-
rophase disasters.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Four hundred years of modern science has eventuated
in an understanding of our place in space and time, and
of the creative dynamics that have given rise to the uni-
verse. We are the generation that has discovered this
great drama, but we seem not to know our real role in
the midst of all this. Illusory notions draw us into pour-
ing enormous energies into ultimately unfulfilling ven-
tures.

The greatest potential before us is to reinvent the
human being within this new understanding of a time-
developmental universe. At the present time these
insights are in the minds of a few scientists, but in the
future they can become the very form of all of our estab-
lishments, including our religions, our economics, edu-
cation, and governance.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. In the context of a thirteen-billion-year evolutionary
universe, what is the role of the human being?

2. What was the intellectual or experiential journey by
which we came to find ourselves critical of our former
ideals and in search of a new and more satisfying vision?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

I think the next thousand years will include the develop-
ment of exquisite biocentric technologies that will
enable humans, perhaps for the first time in our exist-
ence, to engage in mutually enhancing relationships
within the community of life systems. In terms of con-
sciousness, I imagine that a good deal of energy will be
invested in the work of activating archetypal possibili-
ties that have been dreamt of for millennia.
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Crispin Tickell

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Need to limit population increase.

2. Need to stop land degradation and loss of soil fertility
with a critical look at agricultural techniques including
bioengineering.

3. Need to reduce water pollution and re-value water as
a most precious resource.

4. Need to conserve the diversity of life and its support
systems. 

5. Need to limit atmospheric pollution, and deal specifi-
cally with acidification, ozone depletion, and climate
change. 

6. Need to create a more solid structure of global gover-
nance with powers of enforcement.

What are the current map and trajectory
 of these factors?

Failure to meet the needs identified above has so far cre-
ated a unique mix of hazards. At present, most adverse
trends are accelerating. Until they are more widely
understood, not only for themselves but also for the
complex relationships between them, such acceleration
is likely to continue. Nature will, of course, win in the
end. The question is at what cost both to humans and
the planetary ecosystems of which they are part.

What are the problems and opportunities 
with the factors identified?

There are three broad requirements more easily stated
than met: thinking differently about the world and
human society within it with the broad aim of achieving
a sustainable balance between population, resources,
and the environment; creating educational systems to
match; changing the role of citizens at each level—inter-
national, national, and community—so that individu-
als can take more responsibility through institutions
created or adapted for the purpose.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Modern methods of communication offer enormous
opportunities, but also create major hazards if the needs
described above, under factors most critical to the long-
term survival of humanity, are not met.

DISCUSSION TOPICS/QUESTIONS 

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. The long-term implications of polarization of wealth
and knowledge, poverty and ignorance, both within
and between countries.

2. Bringing the environmental dimension into econom-
ics.

3. The prospects, good and bad, for bioengineering and
genetically modified organisms.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

The world and human society can go a thousand ways
in a thousand years. What I would like to see is a greatly
reduced population of responsible citizens of diverse
quality of life and culture in harmony with their natural
surroundings in a sustainable economic system.
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Allen Tough

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Elimination of warfare and terrorism.

2. Caring for future generations and adopting a long-
term societal perspective.

3. Using nanotechnology, robotics, and advanced com-
puters for humanity’s flourishing, not for oppression or
greed or war.

What are the problems and opportunities
with the factors identified?

1. Warfare and terrorism are widely practiced and
endorsed, and are unlikely to fade away in the short run.
But there is no way we can get through a thousand more
years of handling conflicts and greed with rapidly
advancing weapons instead of fresh nonviolent meth-
ods. Best path for society: put extraordinary resources
into peace research and into conflict resolution experi-
ments.

2. The Foundation For the Future, the Future Genera-
tions Program (Malta), the Future Generations Alliance
Foundation (Kyoto), and other efforts are gradually
increasing our caring for future generations. But the
problems are outstripping this positive change. As a
result, our societal decision-making is still far too short-
term, with little sign of changing to a longer-term per-
spective. Best path for the Foundation For the Future:
Keep on doing exactly what it is already doing so vigor-
ously and so well. And build links with the other organi-
zations, efforts, and individuals that have a track record
of thinking about the very long-term future.

3. The scientific, technological, and engineering
advances are occurring far faster than our society’s abil-

ity to understand and control them. Best path: follow
the lead of the Foresight Institute in thinking through
how to foster the positive benefits and avoid the poten-
tial for enormous harm to our society.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

By the year 3000 we will have explored much of our gal-
axy. We might accomplish this exploration with inter-
stellar probes (which NASA is already trying to
develop), with crewed spaceships, with telescopes far
beyond those of today, or in ways that we have hardly
imagined. Most important of all, we will likely make
contact with several other civilizations in our galaxy
when we detect their super-smart probes or their ency-
clopedic radio messages that have reached our planet.
Our dialogue with these other civilizations will have an
extraordinary impact on our practical knowledge, our
understanding of the universe, and our view of our-
selves as part of a galactic family.

DISCUSSION TOPICS/QUESTIONS 

What are two or three topics or questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Without being unrealistic in our discussion nor
sloppy in our thinking, can we come up with some fea-
sible way to eliminate warfare? Or is this a completely
hopeless prospect?

2. What will be the most significant long-term benefits
from our contact with other civilizations in our galaxy?
How can we detect any super-smart probes or rich
radio/laser messages that have already reached Earth?

3. Over the next thousand years, what shifts will likely
occur in personal and societal sources of meaning and
purpose? In what directions will shifts occur in our
understanding of the spiritual and transcendent dimen-
sions of our lives?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Human civilization will be happily flourishing, vigor-
ously exploring, eager to continue building a better
world for future generations, free from warfare and
mass violence.
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Jeffrey R. Weeks

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

Overpopulation is humanity’s most serious problem.
Humanity faces other problems as well—most nota-

bly environmental pollution and the gap between rich
and poor—but we cannot possibly solve these latter
problems if the world’s population continues to grow.

What are the current map and trajectory
of these factors?

The population of the richer nations is steady and is
expected to slowly decrease. However, the population of
the world as a whole continues to grow exponentially.

What are the problems and opportunities
with the factors identified?

If we act soon, we have the opportunity to create a stable
future. Imagine a world with less than one-tenth our
present population:

• We could farm only the most suitable terrain, leaving
ample areas for lumber and vast areas for true wilder-
ness.

• We could meet our energy needs with clean hydro-
electric power, while still leaving many rivers running
wild.

• War would diminish, as competition for land lessens
and the level of prosperity rises.

Reaching this happy future will not be easy. Although
birth rates can be reduced by totalitarian means (as in
China), we may hope for a more humane approach.
Recent history shows that birth rates drop naturally as a
society becomes more prosperous and secure, and in
particular when parents no longer need large families to
ensure a comfortable retirement. Ironically, overpopu-
lation contributes to the persistent poverty in much of
the Third World. It’s not yet clear how this vicious cycle
may be broken.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

The greatest contribution scientists can make is an edu-
cational one, teaching not only facts but also the scien-
tific approach to problem-solving. By thinking carefully
and logically, all of humanity can participate in shaping
our common future.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. Overpopulation.

2. Closing the gap between rich and poor.

3. Environment.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

A peaceful, sparsely populated world with sustainable
industry and agriculture, and a uniform (although per-
haps modest) level of prosperity.
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Ludmila Dolmatova Werbos

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Sustainable growth—both on Earth and in the space.
It does not mean zero population growth, since with
biology/genetics/medicine advancement, zero growth
will mean an older population with all the consequent
problems. Growth should be tied to expansion. 

2. Powerful mathematics and computing, because oth-
erwise people tend to engage into dreaming and wishful
thinking, most often imagining evil will and chaos
instead of laws of nature.

3. Sense of purpose. Survival is not a final goal; it’s a way
of achieving something. What is it?

What are the current map and trajectory
 of these factors?

1. Relatively good. At least, everybody understands the
need, even if at the large scale people are not willing to
sacrifice the quality of life to it. So, the hope is that tech-
nology will save the world, making it possible to be
good at reasonable price. The technological advances
are encouraging, thanks to people who are doing it for
the rest of society—and for the fun of it, see Factor 3. 

2. It’s never enough. When we have new tools we are
able to formulate new problems, impossible earlier. So,
virtually no time to enjoy the superpowers. Another
side of this problem—even having the tools, people
expect miracles. Mass psychology is slower than
advances in science. It’s not enough to build a perfect
model; you have to convince people that it’s the only
way. Otherwise they will screw up the model if it contra-
dicts their local/temporal interests. 

3. Virtually zero. Marxist doctrine is dead; global capi-
talism is not in the best shape; world religions are not
sufficiently powerful to unite people. Do people believe
in ET who will come and save them? I hope not. Seems
like the only positive idea is expansion into space.

What are the problems and opportunities
with the factors identified?

1. To promote research in intellect development and
maintenance. 

2. To create the environment for distributed control of
individuals over the society.

3. To feel equally respected and connected to everybody.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Development of intelligent systems (machines) that
may be still relatively trivial from the (advanced)
humans’ point of view, but more than enough for every-
day life. We still can cut corners and slalom through the
bushes better than Jeep Cherokee, but we don’t compete
with it on the highway. The next step is the development
of such machines, which are as good as or better than
the collective mind of humanity. This will really change
life a thousand years from now, like new technologies
and new materials changed it compared to the 11th cen-
tury. 

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. What are these levels of intelligence beyond mammal
and human? How to build a (super) intelligent
machine? Will it be able (and willing) to communicate
with humans?

2. How (constructively) can humans learn from the
intelligent machine? What should its mental model be
like?

3. Having really good mathematical models and com-
puter power, will people eventually believe in numbers,
not in ideology? Will they overcome that quasi-racist
stuff that numbers are good only for “white man”? Will
they learn from the Soviet example, when all ambitious
projects turned out to be disastrous?
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4. What is the purpose of life—at least for this genera-
tion? How will it change? How will people understand
it? How to encourage people to increase their indepen-
dence, understanding, and connectivity simulta-
neously? How to motivate everybody to maximize his/
her potential?

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

It’s impossible to forecast technological progress, like
the use of fuel cells, fission, or fusion. I hope there will
be nothing like we know now in technology, except for

amateur home projects. On the other hand, spiritual
growth is so slow that it becomes predictable. Under-
standing and reflection will grow and will become a
powerful instrument (not in achieving fuzzy “equality”
or “agreement,” but in acting in each person’s best inter-
ests, hopefully leading to the development of every-
body).
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Paul J. Werbos

CRITICAL FACTORS

What are the factors that are most critical to
 the long-term survival of humanity?

1. Sustainable growth on Earth. Most essential requi-
sites: a) population growth goes to zero; b) use of non-
renewable  resources  goes  to  zero  (or  natura l
replacement rate)—most urgently oil and aquifer water,
but fossil fuels and scarce elements as well eventually; c)
consequences of proliferation of weapons of mass
destruction must be minimized; d) early warning on the
few odd things we could do to really screw up the bio-
chemical ecology of the planet.

2. Developing and strengthening a base for humanity
beyond Earth.

3. Spiritual growth in balance with the above.

Other factors, like governance and GNP, I regard as a
means to an end, not part of survival as such, but part of
the complex system of things that may help or hinder
survival depending on how they are used. Beyond sur-
vival, for quality of life, it’d be nice to try to make the
world more user-friendly and entertaining within the
limits of what is consistent with the above.

What are the current map and trajectory
 of these factors?

I am much closer to 1b and 2, in most respects. These
appear solvable, due to lots of exciting new work. But
those of us on the real cutting edge are extremely over-
extended, and major opportunities are being lost as a
result. Also, we are approaching a point where the com-
mitment from the rest of society becomes more essen-
tial.

Both 1a and 1c are in a very worrisome state—they
attract lots of empty rhetoric and moral support, but
the level of real action and achievement does not seem

enough as yet to overcome the danger that everything
will hit the fan before long. Just look at the numbers!!!

Regarding 3, I would not expect a consensus, for
obvious reasons. Furthermore, the issue is like the pro-
verbial Sufi elephant—even those of us who can see one
part of the elephant very well are missing the other
parts, and there is certainly no one on Earth who has the
whole picture. In general, I tend to believe that #3 is
going in a positive direction, and is fairly robust in that
respect, but will it go fast enough to compensate for the
negative factors? 

What are the problems and opportunities
 with the factors identified? 

In 1b, the issues mainly involve private investment in
new technology, and maintaining the growth of com-
munication and cooperation between researchers in
different disciplines. In 2, that is a factor, but there are
also a number of emerging research opportunities that
might or might not survive the strange, bizarre ebbs and
flows of Washington psychology, in a realistic and useful
form (e.g., breakthrough cost reductions in Earth-to-
orbit transportation, intelligent systems for closed-cycle
manufacturing on Earth or moon, various long-term
options involving basic physics). 

Regarding 1a, it seems that more work on women’s
education, family planning, and even cultural growth
may be essential. (There is some link with 3.) Regarding
1c, it’s very complex; however, development of cheaper
solar energy sources (as an alternative to nuclear
sources) and realistic missile defense would be at least
ONE part of the larger solution. 

Regarding 3…it’s a maze. Fundamental research on
the nature of mind and intelligence is at least part of the
maze. In my view, this research could be very useful (in
fact, has already BEEN useful), but there are incredible
tangles of confusion and misunderstanding in the com-
munication of this work (as in other major strands of
culture!). It will take a long time to sort these out. Per-
haps there are more lost opportunities now in this sec-
tor than in the others, for a variety of reasons. 

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

This is incredibly tricky to answer. For example, even
the simple question—what is my field? Also, I note:
“potential” is not the same things as “feasible.” “Poten-
tial” means it MIGHT be possible, there MIGHT or
MIGHT NOT be a way to do it.
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At NSF, my main field is intelligent systems. At the
last FFF workshop (proceedings available), I argued that
we could build intelligent systems with the same kind of
general learning/intelligence as the base-level mammal
brain in 20 years, if we focus efforts. This ISN’T like the
empty old AI predictions; I have outlined a specific
pathway with tasks and subtasks. To tune it and opti-
mize it (and account for manpower limitations), it
might take longer, but certainly we could do it well short
of 200 years!!!! The jump to the human level is not so far
beyond there, and the basic principles seem clear. It
seems better than a 50-50 chance that we could move on
to achieve a kind of quantum intelligence, combining
neural nets and quantum computing, which is beyond
what exists in the human brain. (This is not a consensus
view, but I like to believe I’m accounting for the various
sides of the relevant debates, and the most recent
research.)

In the energy area, if we survive, we will be using fuel
cell cars powered by methanol (or something a tad more
esoteric, like ammonia) a thousand years from now.
There is potential for conversion to an all-solar econ-
omy, where the basic pillars may be Earth-based solar
(PV or thermal), space-based solar, and photochemical.
We may use plasma-based air-breathing vehicles to reach
Earth’s orbit at the same cost as a flight to Japan, which
should create a “takeoff” effect (c.f. the economic devel-
opment literature) allowing cost-effective settlement of
the solar system. I personally believe (on an informed
basis—e.g., my paper xxx.lanl.gov/patt-sol/9804003)
that there is greater than a 50 percent probability that
there are breakthroughs to be made in basic physics that
would allow effective interstellar travel as well. 

In the spiritual area, I like to believe there is some
hope of humanity achieving a greater level of articulate
self-consciousness of its underlying unity, allowing eas-
ier cooperation and less need for reliance on authoritar-
ian means of social control. 

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

Maybe I’ve written too much already here. There are
lots of possibilities implicit in the above, and it depends
a lot on what the other folks feel ready to take on. 

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Mainly, I see humanity as being in a sink-or-swim situa-
tion—grow or die. 

A race with time. Uncertainty is the essence of it—we
should not EXPECT to win or lose, but should maxi-
mize the probability of winning. Like it or not, our
futures are all linked, for the most part (except for cer-
tain spiritual aspects). In nature, some species live and
some die, and we are fools to imagine we might be
exempt.
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Glayde Whitney

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

1. Overpopulation.

2. Environmental degradation.

3. Centralized control—one world government, with
associated totalitarianism.

4. Diversification, individual and small-group self-
determination.

5. Unbiased research with free speech and public shar-
ing of knowledge.

What are the current map and trajectory
 of these factors?

World population and environmental degradation may
make all other problems moot. Between now and 3000,
the world could sink into generalized Third World squa-
lor due to overpopulation and the resulting environ-
mental disruptions.

The current moves toward “One World” hegemony
in the Western world is potentially disastrous, the prob-
lems being associated totalitarianism and Unintended
Consequences from the policies and actions of well-
intentioned central planners.

What are the problems and opportunities
with the factors identified?

The central problem connecting all of the factors identi-
fied is our state of ignorance. After many thousands of
years of slow progress and periodic retrogression, it is
only during the last few hundred years that the scientific
method has resulted in tremendous advances in both
physical and biological knowledge and resultant applied
technologies in all fields. In some humanities, such as
political and ethical thinking, we have hardly progressed

beyond the early Greeks, the first recorded philosophers
in the Western tradition.

The limitations of central planning are due to the
unintended consequences that stem from the ignorance
of “the anointed ones” who become the elites that
attempt to control mankind. If we can avoid larger wars,
our best opportunities for the future will be local,
regional, not central, control with resultant diversifica-
tion of approaches and preferences. If “the leaders”
toward central control can be thwarted, free speech,
wide dissemination of knowledge from honest research,
combined with diversity of approaches, could result in a
third-millennium Golden Age.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Our emerging knowledge of genetics and related devel-
opmental biology will lead inevitably to technological
application. Our future will be a eugenic one in which
the blind chance and dumb luck of genetic recombina-
tion are modified by intentional planning. This will
transform mankind and the rest of the biological uni-
verse beyond most persons’ farthest dreams.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

1. The pros and cons of homogeneous central control
versus group diversity and self-determination.

2. The tendency of “elite masters” to restrict speech and
control knowledge. How to preserve the freedom to dis-
sent and the sharing of knowledge.

3. Need for concern about both quantity and quality of
humanity.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

The future can be best predicted as extrapolations from
knowledge about the past. Imagine in the year 0 (zero)
predicting the state of the world in 1000. Based on all
knowledge and theory in 1000, imagine predicting the
state of things in 2000. Likewise in 2000, knowing that
the pace of new discoveries is still accelerating, all bets
are off for 3000!
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Howard J. Wiarda

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

I believe the most critical factors for the long-term sur-
vival of humanity are unchecked population growth,
the attendant environmental degradation that comes
from such growth, the potential for social and political
instability, fragmentation, and breakdown that results
from the consequences of these factors. Lack of conces-
sion, lack of tolerance, immense social gaps, violence,
and ultimately spreading ungovernability are all likely
to be the result of increased global crowding, rapid
urbanization, scarce resources, inequitable distribution
of opportunities and wealth, and rapid and uneven
modernization beyond the capacity of social and politi-
cal systems to cope with the new pressures.

What are the current map and trajectory
of these factors?

I believe present trajectories all point in these direc-
tions. As a specialist in Third World development and
their fragile social and political systems, I believe we in
the developed West are often unaware of the wrenching,
destabilizing transitions in which many developing
nations are engulfed. By unrealistically and ethnocentri-
cally insisting that they emulate our economic and
political model, we are in fact often destabilizing them.
Moreover, through immigration, their problems of pov-
erty, disease, crime, lack of education, etc., are increas-
ingly becoming our problems. 

What are the problems and opportunities
with the factors identified?

The problems are clear from the above. The opportuni-
ties and policy arenas where something can be done
include family planning, populations control, stronger
environmental control, more effective government pol-
icy-making and delivery of services, greater tolerance,
empathy, and understanding. But precisely because we
are unable to effectively accomplish many of these pol-
icy goals is what leads one to be pessimistic about the
future.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

I would suggest greater freedom without that encroach-
ing on others’ freedom. We all need greater space, both
physically and in terms of values, without our space
invading others’ space.

We need greater democracy, while remembering that
democracy comes in a diversity of forms. We need effec-
tive government. In this context, societal values, moral
restraints, and a civic/political culture need to be
emphasized. And all this with the goal of making public
policy more effective.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small 
groups at Humanity 3000?

1. Social and political development and modernization,
and their effects.

2. Moral, religious, and civil values that undergird good
government.

3. Effective public policy within this context.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

Unless these issues are dealt with sooner rather than
later, the world will be a very tense, divided, chaotic,
violence-prone place with recurrent social and political
breakdowns. But since what passes for long-range plan-
ning in the world’s capitals encompasses mainly calcula-
tions through the next election, we cannot be optimistic
the problems will be adequately dealt with.
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Edward O. Wilson

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

Repair and maintenance of the crumbling substructure
of the world’s natural resources, especially the declining
natural environment and fauna and flora surviving
within it. Lifting of the developing countries, contain-
ing 80 percent of the world’s population, to a decent
standard of living. Protection from nuclear and biologi-
cal terrorism. Quenching of ethnic and religious rivalry,
and hence wars.

What are the current map and trajectory
 of these factors?

• On environment: still dismal, but with a wakening
interest as a key issue; prospects uncertain.

• On poverty in the developing world: slow but inade-
quate improvement; prospects fair.

• On terrorism: uncertain, volatile, extremely danger-
ous.

• On rivalry and wars: also uncertain, volatile, and dan-
gerous, but prospects for improvement seem good.

What are the problems and opportunities
with the factors identified?

To be discussed; I am especially prepared to address nat-
ural resources and biodiversity.

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future? 

Stabilization of the environment and suitability of natu-
ral resources by 2100; also, world population will have
peaked, and then begin to drop by the 22nd century.
Ecosystems and species extinction will, with luck, have
descended toward zero. Biology, as a mature science,
will have completed human proteonomics and con-
trolled most diseases, with likely major extension of life
spans. The first artificial cells and humanoid AI possible
by 2100.

DISCUSSION TOPICS/ QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

Environment, population, biodiversity.

THOUSAND-YEAR VISION

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

See Potential in Your Field, above.
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Milford Wolpoff

CRITICAL FACTORS

What are the factors that are most critical to
the long-term survival of humanity?

Technology and organization, and there is nothing new
about this. These have been the hallmarks of humanity’s
success for the past two million years, beginning when
we achieved our present form. But we have never been
more dependent on our environment, or more sensitive
to its changes, and the challenges have never been
greater.

What are the current map and trajectory
 of these factors?

Not clear. If I could predict technology I’d be rich. Orga-
nization took a gigantic leap when we became an urban
species, but that is some time ago and it is not clear
whether there have been important changes since. By
the way, this leap was to increase the organizational
range, not to replace one organization with another.
Our species has many forms of organization, and they
all work. But this does not guarantee they will work in
the future. Continued climate change will challenge vir-
tually everything we assume, and it is not obvious that
past responses will continue to be appropriate. There
are many reasons why the industrialized areas of the
world have a clear advantage, yet the Mennonite exam-
ple for American farming calls to question just how we
define success.

What are the problems and opportunities
with the factors identified? 

Technology and organization are complexly interre-
lated, and that makes the problem more difficult
because of the fundamental unpredictability of the
former.  

POTENTIAL IN YOUR FIELD

What do you envision as the greatest potential in
your field in the thousand-year future?

Understanding the past, and how and why the present
differs from it, is the mission of paleoanthropology. The
idea that climatic cycles have happened before, from
glacial to interglacial, is well entrenched in everyone’s
thoughts. The current argument about the global
changes is that they are much faster than they were in
the past, but this is not correct, as the world doesn’t
change gradually but flips back and forth quickly
between glacial and interglacial configurations. The
real, key, difference is the overwhelming number of
humans alive today—more than all that lived in the past
put together. Past population structure, and the pat-
terns of extinctions and replacements we can discern,
may not be an acceptable response to continued envi-
ronmental change. Yet, the more we can learn from the
past, the better off we are bound to be, since our species
has faced these magnitudes and velocities of change
before, and has prevailed.

DISCUSSION TOPICS/QUESTIONS

What are two or three topics/questions critical to the 
long-term future that you wish to explore in small
group settings at Humanity 3000?

It would be good for a group like ours to take a detailed
look at the import of computers on this and other prob-
lems. It’s not an issue of when computers will surpass
the human brain—in some ways they did two genera-
tions ago, and in others they probably never will. But
nobody decades ago predicted the internet. Let’s see if
we can do better than the science fiction community,
none of whom predicted that the first steps on the
moon would be live on TV. This is quite relevant to the
problem of global climate change.

THOUSAND-YEAR VISION 

Please articulate your vision of the thousand-year 
future in a three- to five-line statement.

If I really thought I could do this, I would quit my job
and make a fortune.
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Jérôme Bindé, John Delaney, and Didi Ananda Mitra
participated in the Symposium, but did not submit Par-
ticipant Statements.
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The following are discussion subjects suggested by par-
ticipants in their statements. The topics have been
grouped by subject area. 

Evolution

• Past and present as a guide for tomorrow.

• Connections between science-cosmology-evolution
and the consciousness-spiritual traditions.

• Next steps in human evolution in the collective.

• How to develop and undertake leadership to fulfill
our evolutionary legacy.

• Is human evolution the externalizing of memory? The
control of the species through these symbols.

• Loss of genetic diversity and consequences for our
evolutionary potential.

• Prognostications for human consciousness toward a
comprehensive, compassionate, unitary state.

Governance/Ethics

• Defining global identity.

• How do we move from win-lose to win-win in human
institutions/transactions?

• Minimizing effects of change on human institutions.

• Understanding and making the UN more effective.

• Competition or cooperation in global economic
order.

• Control of terrorism.

• How to end warfare.

• Study of the sources of conflict.

Humans

• Understanding human consciousness and evolution
of conscious cognition.

• Definitions of human equality.

• How to effect shifts in meaning and purpose.

• Is there a possibility for biological immortality?

• How to control wants/desires beyond reaching the
level of saturation.

• How not to repeat the mistakes of the last thousand
years.

• What are current restrictive metaphors that inhibit
transformation?

• Will human cloning lead to the end of civilization?

• What are the chances for real life extension?

• How to preserve genetic diversity.

• Gene technology and gene democracy.

• Reality of ADHD (attention-deficit/hyperactivity dis-
order) and what to do?

Science and Technology 

• Is the future of language dead or in jeopardy in the
computer age?

• Results of interactions between artificial intelligence
(AI), genetics, and extraterrestrial intelligence (ETI).

• Computers and AI.

• Future space developments.

• What can we learn from old persistent technologies
(e.g., weaving) in the future?

Topics of Interest to Participants

Section IV
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• Connections between technology and the quality of
human life.

• Advances in AI and post-biological futures.

• Earth-based natures versus artificiality, and adjust-
ments needed.

• Current state of cognitive science.

• How to use the scientific method for social, commu-
nity, life-style innovation.

• Reduction of friction between technology, society,
and economy.

Sustainability 

• The problem of urbanism.

• Connection between rapid climate/environmental
changes and evolutionary means to deal with them.

• Is unrestricted population growth inevitable?

• Impact of global aging.

• Climate impact on the future.

• Energy resources and distribution in the long term.
Benign solutions to the population problem.

• Is sustainability changing?

Other

• Is philosophy dead?

• Human attitudes toward “not intelligent” and “differ-
ent intelligent.”

• Will everything be free in 3000?

• What will be the future life experiences of women and
children?

• Problems with destruction of archeological sites due
to industrialization.

• How to continue collaboration among participants of
Humanity 3000 in the future.

Wild Cards

• Implications for contact with ETI and benefits from
ETI contact.

• Pandemic.

• Asteroid or meteor collision.

• Abrupt radical climate change.
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Participants in Humanity 3000 seminars and symposia
are tasked with assessing the current state of humanity,
identifying the most significant factors that affect the
quality of life of the people of the Earth, and debating
topics they consider to be of critical importance to the
future of humanity over the next thousand years. Prior
to the August 2000 Symposium, the following excerpts
were sent to all participants as a means of prompting
early consideration into these issues.

1. Manuel Castells,  End of Millennium

“Because the whole world is and will increasingly be
intertwined in the basic structures of life, under the
logic of the network society, opting out by people and
countries will not be a peaceful withdrawal. It takes and
will take the force of fundamentalist affirmation of an
alternative set of values and principles of existence
under which no coexistence is possible.

“Fundamentalisms of different kinds and from dif-
ferent sources will represent the most daring uncom-
promised challenge to one-sided domination of
informational global capitalism. This potential access to
weapons of mass extermination causes a giant slow-
down on the optimistic prospects of the information
age.”

2. Eric J. Chaisson, The Life Era

“As the dominant species on planet Earth, we must now
develop (perhaps we should say evolve, and quickly, too)
a global culture. We need to identify and embrace a
form of planetary ethics that will guide our attitude and
behavior toward what is best for all mankind. In short,
humans must begin to acknowledge that we are first and
foremost citizens of a planet, and only secondarily
members of national sovereign countries with ever-
changing boundaries.”

3. David E. Comings,  The Gene Bomb

“Many different studies have documented an increase in
the frequency and a decrease in the age of onset of a
wide range of behavioral disorders, including depres-
sion, suicide, alcohol and drug abuse, anxiety, ADHD,
conduct disorder, autism, and learning disorders in the
second half of the 20th century.”

“Because of their marked effect on reproductive
behavior, the learning disorders and other impulsive,
compulsive, aggressive, and addictive disorders have the
ability to result in progressive and permanent changes
in the frequency of the associated genes—potentially
leading to the genetic meltdown of the species.”

4. Willis Harman, “Our Hopeful Future: Creating a 
Sustainable Global Society”

“We must not overlook the reality of one existence to
propound change—to even thinking about it—since it
involves such a challenge to the inner assumptions that
have been an inherent part of us throughout the greater
portion of our lives. Nor should we fail to note that the
coming changes will bring about a great deal of fear and
uncertainty; in fact, keeping down the level of fear is the
greatest challenge of all, since only with low fear levels
can we see clearly and take the right action.”

“One of the most critical issues of our day is whether
business will so transform itself as to truly share respon-
sibility for the whole and thus become—as they used to
say in the ’60s—part of the solution, not part of the
problem.”

5. Hazel Henderson, Building a Win-Win World

“Learning to examine our own space-time frameworks
and the mental models they generate of the system we
inhabit is now of the utmost importance for our sur-
vival. ‘Reality’ is that selective image of the external
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world, which, as Kenneth Boulding points out, we pull
in on our own personal, perceptual ‘TV screens.’

“The mental models this experience of perception
generates are systemic and interactive, multidimen-
sional, balancing both equilibrium and dynamic behav-
ior modes, and evolving over time in some purposive
manner which I believe I shall never understand. There
seem to be elements of subsystem expansion and con-
traction, ordering and disordering, entropy and syn-
tropy, continuously occurring, along with energy/
matter information transformations.”

6. Pat Duffy Hutcheon,  Leaving the Cave

“The expanding gap between progress in the physical
sciences and that in the social sciences ensures that,
increasingly, we will find ourselves propelled, crippled
and rudderless, into an unmanageable sea of exponen-
tially accelerating technological change…. We will
either direct that process by means of morally informed
political choices guided by the problem-solving tool of
an effective social science, or we will continue to suffer
as its helpless victims.”

7. Seymour Itzkoff, The Decline of Intelligence in 
America

“The issue of human variability in brain size, structure,
and behavior within and between ethnicities lurks as a
great national and international philosophical conun-
drum. This issue is the most serious semantic barrier to
policy-making in the world today. It could be a fatal
blockage to rational long-range planning for the future
of the species and the planet.”

8. Michio Kaku, Visions

“Given the fact that astrophysicists do not see evidence
of life in nearby star systems even though Drake’s equa-
tion predicts the existence of thousands of intelligent
civilizations in our galaxy, it is possible that our galaxy is
filled with ruins of Type 0 civilizations, which either set-
tled old jealousies and grudges via element 92, or else
uncontrollably polluted their planet.”

9. Ervin Laszlo, Evolution: The Grand Synthesizer

“Not even the most open societies relax their hold on
national sovereignty. Practically all of today’s over 180
nation-states engage in systematic attempts to block the
evolutionary process of transnational convergence. The
result is the progressive loss of control by national gov-
ernance of the progressive ungovernability of national

societies, an exponential growth of national insecurity,
and a greatly increased risk of breakdown in the now-
obsolete institutions of the international system.”

10. James Lovelock, The Age of Gaia

“If it turns out that Gaia theory provides a fair descrip-
tion of the Earth’s operating system, then most assur-
edly we have been visiting the wrong specialists for the
diagnosis and cure of our global ills. These are the ques-
tions that must be answered: How stable is the present
system? What will perturb it? Can the effects of pertur-
bation be removed? Without the natural ecosystems in
the present form, can the world maintain its present cli-
mate and composition?”

11. Peter Peterson, Gray Dawn

“Global aging will become not just the transcendent
economic issue of the 21st century, but the transcendent
political issue as well. It will dominate and daunt the
public policy agendas of developed countries and force
the renegotiation of their social contracts. It will also
reshape foreign policy strategies and the geopolitical
order.”

12. Francisco Sagasti, “The Twilight of the 
  Baconian Age”

“Perhaps one of the first tasks we face in the transition
to the post-Baconian age is to rewrite the myth of
Prometheus to reinterpret and broaden its thoroughly
Western meaning and significance—possibly by incor-
porating elements from the creation myths of other cul-
tures. As Augusto Monterrosa reminds us in “The
Eclipse,” other civilizations have been able to acquire
knowledge and penetrate the secrets of the universe
without the valuable help of the West.

“We should be warned that, to the degree that our
prevailing cultural dualism restricts science to the phys-
ical level only, we are deliberately depriving ourselves of
our most effective instrument for solving the social
problems thrown up by the very process as it continues
in its isolated and directionless operation. The risks of
such a course are becoming clearer with every passing
day.”

13. Gregory Stock, Metaman
“The challenge to humanity is not to find solutions,

but to implement them, and Metaman’s role will be cen-
tral.”
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Humanity 3000 seminars and symposia are formatted
in questions, beginning with the Three Critical Ques-
tions and proceeding through discussions intended to
elicit the participants’ deepest thinking into issues of
humankind’s long-term survivability. In order to set the
stage for the dialogues, participants were provided with
the following list of questions in advance of the August
2000 Symposium:  

1. Is the age of science and technology at an impending
end? Are we moving into the age of the science of
genetics/brain/mind/consciousness? What are the
implications?

2. Will the single biggest issue for the next thousand
years be the globalization of economy/governance/
ethics and the resistance to this based on habits of
national sovereignty, religious superiority, economic
systems, and social and cultural diversity?

3. Will human evolution inevitably lead to a new phase
in frontiersmanship and homesteading in space with
pioneers escaping to a new world?

4. How does humanity arrive at a universally acknowl-
edged perception of reality, as opposed to the percep-
tions that are colored by the situational prisms in
which we exist?

5. Is human intervention in human evolution the nega-
tion of the natural processes that govern evolution,
and does this portend the end of human civilization,
in terms of genetic hybridization, reversal of natural
selection, unrestricted population growth, exhaus-
tion of natural resources, unsustainability, destruc-
tion of the environment, extinction of species,
political rights and privileges, and guarantees of eco-
nomic sustenance?

6. What are the most important means for effecting
change if consensus on a global level on all of the
above questions is attainable?

7. It is not just new technologies or human creativity
that will create the future, but the epistemes that
define what is the true, the good, and the beautiful.
What will be the nature of these epistemes of the
future?

Questions on 
Threats and Opportunities
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Humanity 3000 Symposium No. 1, August 12–16, 2000,
brought together sixty-seven prominent thinkers, scien-
tists, humanists, and others dedicated to the study of
the future to focus on the year 3000 and to share their
perspectives on the issues that they believe will have the
greatest impact on how the next millennium might
unfold.

In four and a half days of meetings, these participants
met in multidisciplinary gatherings—plenary sessions,
as well as large and small groups—to discuss the factors
most critical to the long-term future of humanity. Fol-
lowing are transcripts of these discussion sessions.

Transcripts of the Symposium
Discussion Sessions

Section VII
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The initial session provided a description of the overall
structure of the Symposium as well as an overview of
Foundation activities, summaries of the two preceding
Humanity 3000 seminars, self-introductions of all sixty-
seven participants, and a special presentation on major
time lines for the future.

Facilitator: Sesh Velamoor 

Participants: Plenary Session

Foundation Walter Kistler
Officers: Bob Citron

Bob Citron:  Ladies and gentlemen, welcome to our first
Humanity 3000 Symposium. Without further ado, I
would like to introduce you to the benefactor of the
Foundation For the Future, Mr. Walter Kistler.

Walter Kistler:  First of all, I hope you all enjoyed our
get-together last night and the nice weather here in
Seattle—as it always is. And we hope you had a good
night’s sleep and are relaxed for today’s activities. What I
would like to talk about this morning is our Foundation
For the Future. The mission of this Foundation is cer-
tainly a matter of some curiosity. We are a rather uncon-
ventional foundation: our thousand-year horizon, our
pledge not to promote anything, not to push any opin-
ion, but to have only one guideline, and that is the truth,
all the truth, nothing but the truth. This is somewhat
unusual and calls for some explanations, and that is
what I would like to do this morning.

Of course, all of you, I am sure, know that the main
concern of the Foundation is the long-range future of
humanity, of the human race on this planet. That is our
concern. That is what prompted us to create the Foun-
dation For the Future. Over the last hundred years,

humanity has continuously gained more power over
nature and its evolutionary processes. But, great power
also demands great responsibility. There is a saying in
French, noblesse oblige, which means that with a high
level of power, you should realize that you also have lots
of responsibility. But do you feel that the leaders of our
nation and the leaders of other nations around the
world fully realize this? Are you sure they are aware of
the great weight of responsibility that rests on their
shoulders, responsibility for the kind of world our
future generations will have to live in? I rather doubt,
myself, that they really fully know, fully realize it.
    Through our many technological advances, we have
greatly affected the environment, and we have, at times,
caused great damage in the past, and it looks like we will
continue to generate more damage as we go on; it is
almost inevitable. Today, humanity stands at a very crit-
ical threshold. We are now able to harness technology in
a way to affect our own evolution, and that certainly has
never been the case for any species that has lived before
us. Unless we proceed with great wisdom, with caution
and realism, we may make our planet uninhabitable. We
may proliferate our species endlessly and regress into a
mass of humanity living at the bare edge of survival.
Unfortunately, our acquisition of knowledge has been
fragmented and still is fragmented. It is pursued within
the narrow walls of specific disciplines. 

Attempts at integrating all this enormous amount of
knowledge we possess today, and understanding the
implications for the long-range future, unfortunately
have been badly lacking. Furthermore, there has been a
tendency in recent decades to suppress inquiry as it
relates to us humans because it is thought to be politi-
cally incorrect. However, inquiry into those areas is of
vital importance. Without it, we may never be able to
understand the forces that will mold the future of our
species. Science and scientific knowledge are often set
aside in favor of wishful thinking and in favor of pre-
ferred ideologies. We would like to see the truth, all the
truth, but only the truth prevail in scientific areas, in
scientific thinking, and I am not sure this is always the
case today.
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When we consider the future, we normally use nar-
row time frames. These are much too short. Many of the
most serious problems facing humanity today will
require solutions extending over decades and even over
centuries. That is why our Foundation has taken a very
long-term view of the future, and that is the meaning
behind the name of the program: This is Humanity
3000.

Now, the question may arise in your minds: What
will we do after this meeting is over? Well, we intend
each year to bring together some of the best minds of
this planet to discuss and debate issues believed to have
the most impact on the long-term future of our species.
The Foundation is an open forum for ideas and it
encourages all viewpoints, whether politically correct or
not. The Foundation has no agenda and has no intent to
design the ideal society of the future, nor will it try to
direct humanity toward some kind of preferred future.
We simply ask the question: Where does humanity go
from here? We hope to keep asking these questions over
centuries to come, because human society will forever
be changing and a final answer may never be found.
Thank you.

Bob Citron:  Thank you very much, Walter. I am going to
give a brief overview of the Foundation’s activities and
would like to expand upon a few of the things that
Walter said with regard to our time horizon. 
     We call this Humanity 3000. We created this program
when we started the Foundation four years ago. But the
thousand-year future is just that: It is one thousand
years. We are hoping that in a symposium that we will
hold a thousand years from now, such as this one, the
only thing that will change are the humans in the audi-
ence and the speakers. Our goal is to have our annual
seminars and workshops, and to have our bi-decade
symposia every five years. That would result in 20 per
century or 200 symposia during the next thousand
years. What will happen a thousand years from now,

when we convene our symposia in the future, those best
minds from the planet will be getting together to talk
about the next thousand years. It is an ongoing process.

To reiterate what Walter said, the Foundation has no
agenda. Each of us who work in the Foundation has his
or her own ideas and thoughts and beliefs, but the
Foundation itself is totally impartial. We intentionally
structured the Foundation that way so that people can
come here and say anything they want to say. And you
can see from our publications that there is great contro-
versy. Actually, Walter likes to say that we encourage
controversy; we encourage dissent; and we are looking
for ideas that are off-the-wall—like Copernicus and
Galileo and Newton and Einstein had off-the-wall ideas
that changed humanity forever. The Foundation is here
to sponsor that kind of thinking. 

Walter has already given a summary statement of the
goals and purpose of the Foundation. It was established
to promote scholarly research and to synthesize current
knowledge that will lead to a better understanding of
the critical factors that may have a significant impact on
the long-term future of humanity. 
   We have five or six other activities in addition to
Humanity 3000. We have a Kistler Prize program, which
you will all learn more about this week.  About a year
and a half ago we created the Center for Human Evolu-
tion, which has run a series of workshops. We have a
research grant program; we give grants to scholars all
over the world for research in the fields that are con-
cerned with the significant factors that will affect
humanity over the long term. We have a publications
program. We have published four proceedings volumes
so far, and we expect to publish four to six documents a
year. You have seen some of the publications that we do.
We record all of our meetings, have the audiotapes tran-
scribed, and publish the transcripts close to verbatim.
We also have a science teacher and student education
program. We do videos; we have already done two, and
we have ten more in planning stages. We have a major
education program planned that we will develop over
the next 50 years.

In the Humanity 3000 program, we host and conduct
seminars, symposia, and what we call knowledge work-
shops. We have run several knowledge workshops
bringing together experts—some of you have partici-
pated in those—and those experts have a couple of days
of debate and discussion. That feeds into the knowledge
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base for the seminars, and the seminar materials feed
into the bi-decade symposia. We have had a workshop
in nanotechnology. We are planning workshops in
genetic engineering, population, biodiversity, space
exploration, climate, future technology, and other
fields, as well. Through the Center for Human Evolu-
tion, we have also had two workshops in the evolution
of human intelligence, one in how evolution works, and
another on cultural evolution.

All of this material, by the way, is on our website, so
you can access any of this information. You can even
submit a grant application on the website. 

Our publications, video production, and outreach
programs were started about a year ago. We are doing a
lot of activities in terms of education and video produc-
tion, and we are very pleased with how those projects
are going. It is one thing to bring together the brightest
and best minds from around the world, but if we don’t
disseminate that information—your discussions, your
deliberations—then we have missed the boat. So, the
publications that we do, the videos we do, the CD-
ROMs that we are planning to do, will be widely distrib-
uted to universities, to secondary schools, and to librar-
ies throughout the world.

We have a public education program. We jointly
sponsor teacher education workshops with Tufts Uni-
versity. Actually, we have at this meeting several dozen
science teachers and students from secondary schools
and universities to observe, to see the process that we
have created. Then, of course, we have a program that
distributes our films, videotapes, and, soon, CD-ROMs,
all on subjects related to the long-term future of
humanity.

   Barbara Marx Hubbard made a nice comment at
one of our meetings regarding the process of thinking
about the long-term future, realizing that each of us
lives on this planet for only about a century, but human-
ity goes on, and there is a lot of continuity from genera-
tion to generation. But, as Walter said, things are
changing so rapidly now, with our mastery of technol-
ogy and our ability to influence the future evolution of
our species. Because of that, it is important that we have
a forum where people who have given a lot of thought to
their particular fields or to the future well-being of
humanity can think about the very long-term future
and the implications for future generations.  

 We just completed a ten-minute Foundation video
that we would like to show you. I want to thank David
Rapka for going through 200 hours of digital video,
squeezing it down, and redoing it over and over again.
There is no narration; it is just bits and pieces of the
myriad activities that the Foundation is involved in.

This is a living video because it is going to be updated
two or three times a year as our programs move forward
and as we get involved in more activities. May we have
the video now, please?

[Video shown.]

The next item of business on the agenda is introduc-
tions. Sesh, would you like to take the podium? Sesh will
first introduce our Board of Advisors and our Humanity
3000 Organizing Committee, and then we will ask each
of you to introduce yourselves. 

Sesh Velamoor (Facilitator):  At this time, I would like to
acknowledge and recognize the Advisors for the Foun-
dation and the Organizing Committee, most of whom
are with us today. If it were not for the wisdom, advice,
and support that we have received over the last two and
a half or three years in the planning of this Symposium
and seminar series, we would not be where we are today.
Personally, I thank you: Dr. George Bugliarello, Dr. Wil-
liam Calvin, Dr. Eric Chaisson, Dr. Clement Chang,
Joseph Coates, Dr. Christian de Duve, Dr. Ricardo Diez-
Hochleitner (not here), Dr. Brian Fagan (not here), Bar-
bara Marx Hubbard, Dr. Donald Johanson (not here),
Dr. Michio Kaku, Graham Molitor, Dr. Robert Muller,
and Dr. Edward O. Wilson, whom we will see later this
evening.

On the Organizing Committee—some of the names
overlap: Clement Bezold, Joseph Coates, Brian Fagan,
Barbara Marx Hubbard, Sohail Inayatullah, Charles
Johnston, Graham Molitor, Professor Siro Polo Pado-
lecchia, and Allen Tough. Thank you all very much.

Now, to take about two minutes to talk about the
Humanity 3000 Symposium. I will begin by outlining
the assumptions implicit in Humanity 3000. Almost
always the question comes up: What is the deliverable
for Humanity 3000? What is the objective? What are you
trying to accomplish? So, I am hoping to articulate that
one more time. The consideration of humanity’s future
in the long term is a worthy effort—these are the
assumptions we are making—because we believe
human civilization is at the end of a paradigm and on
the verge of a new one. We do think that, going forward,
there are numerous risks, numerous threats that
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humanity faces, that, if ignored, could jeopardize our
survival as a species in the long term. The framework
for Humanity 3000 is that it must be a multidisci-
plinary, interactive thought process or exercise requir-
ing human minds to collaborate on an ongoing basis.
The evolutionary history of the planet and the present
must serve as a basis for consideration of the future, as
opposed to the partitioned, fragmented approaches that
are all too common. The future of humanity will evolve
out of a complex interplay of domains that can be
broadly categorized, as we have attempted. The basis for
consideration of issues must acknowledge, and must be
based on, science and the scientific method.

Probably most important, the purpose and focus of
Humanity 3000 are observation, analysis, and diagnosis
of the current, most significant ailments of human civi-
lization, and the recommendation of prescriptions. I
emphasize the recommendation of prescriptions, not—
and I emphasize not—to design or envision an ideal,
preferred, desired condition of human civilization. 
    The Foundation assumes that the processes used in
Humanity 3000 are not circumscribed or limited by a
timetable or deadline or schedule to produce results,
meet goals, or reach objectives. Rather, we see the con-
sideration of the issues taking place on an ongoing basis
over centuries. Over the long term, the ongoing output
of Humanity 3000—namely the verbatim text relating
to the observation, analysis, diagnosis, and recom-
mended prescriptions—must be made available to
humanity at large in an educational/awareness/learning
sense so as to bring about change: solutions in a bot-
tom-up process, as opposed to programs and policies to
be implemented by governments, businesses, institu-
tions in a top-down situation.

Keeping these assumptions in mind, we have
designed a framework of processes and structures to
execute the Humanity 3000 program. The seminars and
symposia, the Foundation hopes, will be the first of a
thousand-year project of continuing, ongoing conversa-

tions about the future. The process will be continuously
upgraded to facilitate these conversations about the
future. Accordingly, we are not obsessed with achieving
perfection at the start as we launch this enterprise. What
we do hope to achieve is to improve each time we do
this. 
    We are looking for observation, analysis, diagnosis,
and prescriptions relating to the current human condi-
tion, taking the evolutionary perspective—past,
present, and future—to arise out of a multidisciplinary
look. We are looking for a snapshot, if you will, a state-
of-humanity assessment, with the given that this exer-
cise will be repeated over years, decades, and centuries,
with more and more added to the knowledge base. The
expectation is that this process will give us a better
understanding of the patterns and processes inherent
with where we were, where we are, and where we might
be headed. The output literally is intended to be a log-
book or a time capsule as articulated by you, the partici-
pants, added to by panels like this for centuries to come,
to serve as a base of information for generations to
come.

To sum up, the focus of Humanity 3000 is the docu-
mentation of the human journey as seen through your
eyes. It is the journey, and not the destination, that we
are interested in. Welcome. It is time to introduce our
participants.  We will start with the first row, and the
objective is to state your name, your affiliation, and
your field of interest. 

Spier:  My name is Fred Spier. I am at the University of
Amsterdam, the Netherlands. I am involved in teaching
and organizing a course in what we call Big History,
which involves everything from the Big Bang until life
here and now. Among other things, I do the last lecture
on the future. 
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Bugliarello:  I am George Bugliarello of Polytechnic
University in New York. I am interested in the connec-
tion of engineering to biology and society and also to
urban problems.

Bell:  I am Wendell Bell. I am Professor Emeritus of soci-
ology, Yale University. And, like so many retirees these
days and a harbinger of the future, I continue to work as
a Senior Research Scientist in Yale’s Center for Compar-
ative Research. I have been a futurist since 1960, and my
research deals with inequality, social justice, and global
ethics.

Dasch:  My name is Julius Dasch and I represent NASA
here. I am in charge of research and development for the
Education Division in Washington, DC. I am a geolo-
gist, and my main interest is dating rocks, particularly
lunar rocks and meteorites. I am interested in the sus-
tainability of natural resources and the movement of
mankind away from Earth. I also read the statement
about dress code really carefully, but I see no one else is
wearing shorts. 

L. Werbos:  Ludmila Dolmatova Werbos. I am represent-
ing IntControl Research. The goal of the company is to
develop advanced methods of control, such as Adaptive
Critic Designs, introduced by Paul Werbos, and imple-
ment it for real-life applications, such as power manage-
ment, design of new materials, and also for control and
behavior generation of robots and intelligent agents.
    IntControl is a privately owned company that special-
izes in developing custom solutions of nonlinear con-
trol and optimization problems for different areas,
including power grid control, risk management, and
decision support systems. My research interests include
machine learning, human-computer interaction,
knowledge-based software engineering, and artificial
neural networks, among other areas.

P. Werbos:  I am Paul Werbos, Engineering Director of
the National Science Foundation, which I am not repre-
senting here today. Like the Foundation, I try to have a
50–50 balance between work in very basic science and
developing technologies that could be beneficial to the
long-range future. I am best known for work in the neu-
ral network field, but I have been trying to keep up with
a lot of the other fields here as well. 

Tough:  I am Allen Tough, University of Toronto, Can-
ada. I have three main interests that I am pursuing these
days. One is how people find a sense of meaning and
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purpose in the universe. One is the very long-term
future of humanity or whatever humanity evolves into,
possibly some sort of artificial intelligence. And the
third one is the scientific search for intelligent life in the
universe. I am spending most of my time these days
running a project called Invitation to ETI. About 70 of
us, futurists and SETI scientists, including six people in
this room, have issued an invitation to ETI on the web,
saying, “Hey, make contact with humankind and let’s
have a dialogue.”

Molitor:  My name is Graham Molitor. I am a futurist.
What I am working on has been inspired by the Foun-
dation through the bookends of time—people like Eric
Chaisson here, who have me interested in the main
sequence of stars and also in the potential blackout and
lack of life in the universe way off in the future, and also
inspirational people who have made history, like Brian
Fagan and Donald Johanson, who discovered our earli-
est ancestor dating back almost four million years ago.
Kind of the bookends of time, the alpha and the omega;
that is what I am working on.

Chaisson:  I am Eric Chaisson. I am mainly at Tufts Uni-
versity, where I direct the Wright Center for Science
Education and have a couple of other professorships
there in different departments. I also teach a course on
cosmic evolution at Harvard University, where I have
explored the concept of evolution on the broadest spa-
tial and temporal scales. And thirdly, I co-direct the
Space Grant Consortium in the Aeronautics Depart-
ment at MIT.

Stock:  I am Gregory Stock. I direct the Program on
Medicine, Technology, and Society at UCLA. I am inter-
ested in the larger implications of the revolution that is
going on in genomics and molecular biology, and the
impacts that revolution will have on future human evo-
lution. One of the areas that I am particularly interested
in is the effects on human aging and the possibilities of
retarding or reversing human aging in the relatively
near future, and what the implications of that would be.

Calvin:  I am William Calvin. I live here in Seattle and
am a professor at the University of Washington. Futur-
ists tend to know me because of an article I wrote called
“The Great Climate Flip-Flop,” which appeared in The
Atlantic Monthly several years ago. My colleagues, on
the other hand, tend to think that I work on the brain
circuits for syntax and planning ahead. My books How
Brains Think and The Cerebral Code are indicative of
that interest. The connection between these two is that I
have a lot of overlap with the people trained in biologi-
cal anthropology. I am very interested in the issues of
how the big brain evolved, the role of climate change in
that, and particularly the role of the very abrupt climate
changes, the ones that take five or ten years, superim-
posed on the glacial pace of the ice ages. That is the next
book, delayed several years by finishing up the book that
is just out with the linguist Derek Bickerton; it is called
Lingua ex Machina: Reconciling Darwin and Chomsky
with the Human Brain. 
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Singer:  I am Fred Singer. I am a physicist who special-
izes in geophysics and astrophysics. I am a Professor
Emeritus of environmental sciences at the University of
Virginia and concerned with global change, climate
change, and such topics. I am a Director of the Science
and Environmental Project, which is a think-tank
located in Arlington, Virginia. Also, I am one of the
founders of a subversive organization called the Mars
Underground, which aims to put humans on the planet
Mars and eventually colonize the planet. We just met at
the University of Toronto, where we had a very success-
ful conference. My most recent book is Hot Talk, Cold
Science: Global Warming’s Unfinished Debate.

Lim:  My name is Meng-Kin Lim; I’m from the National
University of Singapore. I’m a medical doctor by train-
ing. I teach health policy and management. I am also
very interested in both the past and the future of
humanity.

Somit:  I am Albert Somit, Emeritus Professor at SUNI
Buffalo and Southern Illinois University, which pro-
vides the opportunity to spend warm winters in Buffalo
and cool summers in southern Illinois. My interest is
the extent to which Darwinian concepts are being used
by social and behavioral scientists, ranging from
anthropology through psychology, in explaining, study-
ing, and perhaps even prescribing human behavior.

Whitney:  I am Glayde Whitney from Florida State Uni-
versity. I am a professor in the Psychology Department.
My area of special interest is behavior genetics, with an
emphasis on studying and understanding individual
differences and group racial differences.

Kellogg:  I am Will Kellogg, and I guess I can call myself
a meteorologist, although I have done a number of dif-
ferent things. I am retired from the National Center for
Atmospheric Research. Before that I was with the Rand
Corporation. I have been interested in the question of
what we are doing to our planet; in particular, the cli-
mate change and the human aspects of climate change. I
wrote a book called Climate Change and Society, which
outlines that kind of problem—the kind of problem
that we are very much involved with here—the interac-
tion between people, society, and technology.

Itzkoff:  My name is Seymour Itzkoff. I am from Smith
College in Massachusetts. I was trained in the philoso-
phy of science. My research and writings are in evolu-
tionary theory, human evolution, and the cultural
implications of intelligence variability.
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Jensen:  I am Arthur Jensen, Professor Emeritus of edu-
cational psychology in the University of California at
Berkeley. My chief interest is variation in human mental
abilities: their evolution, their measurement, the genetic
and environmental causes of individual and group dif-
ferences in mental abilities, and the social significance of
mental abilities in these differences. 

Miele:  I am Frank Miele of Skeptic Magazine. Honest, I
really am. There are a number of skeptical publications.
The motto of our magazine is “extraordinary claims
demand extraordinary evidence.” We tend to look not
only at typical debunking, but also get into scientific
controversies that overlap with some of the material
here: genetics, race and intelligence, population, envi-
ronment, biodiversity, cloning, and global technology.
Currently I am working on an issue on the four C
words: chaos, complexity, counterfactuals, and contin-
gencies—things like, if a sign falls in Seattle, will it affect
the Presidential election? Do falling signs form a pat-
tern, organized all around the world? Suppose a sign
hadn’t fallen in Seattle? If you have answers to those
questions, I have a deadline at the end of this month, so
please do give me a call.

Sardar:  I am Zia Sardar. I am Editor of the journal
Futures, and my main interest is spotting and studying
the crazy things that Western civilization tends to do.

Not surprisingly, I am a fully paid-up member of Schol-
ars Concerned with Stopping Western Civilization from
Doing Crazy Things.

Frank:  Andre Gunder Frank, Professor Emeritus of eco-
nomic development of the University of Amsterdam,
now professor of virtually everything and mostly noth-
ing at the University of Miami. My interests are in the
materialist, not idealist, lessons of the past for the
future. I disagree with one of our colleagues who said
that we can do nothing about the past. My last book was
called ReORIENT: Global Economy in the Asian Age. It
refers to the reorientation of the world, and it says that it
is time that we reorient as well. That includes the map in
front of us.

Wolpoff:  My name is Milford Wolpoff. I am a paleoan-
thropologist, which is to say an evolutionist that studies
the human past. I am Professor of anthropology at Uni-
versity of Michigan. My interests are in the broad pat-
tern of human evolution: the causes of evolutionary
change, the causes of what happened to us and why, our
anatomy, our genetics, our behavior, and our demogra-
phy. I am interested in the distant past, the hunter-gath-
erer past, and the recent past, since the agricultural
explosion that made us what we are today. A lot of what
I do is summarized in my last book, written with Rachel
Caspari, Race and Human Evolution: A Fatal Attraction.
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Padolecchia:  I am Siro Polo Padolecchia. I am a Vene-
tian. I live in Monte Carlo, Monaco. I am a retired Ital-
ian Diplomat, having served in several countries, and I
am, at present, a Special Envoy of the European Union
in some critical areas. I am the founder and the Presi-
dent of the European Geopolitical Observatory and of
the European Institute for Future Studies. At the same
time, I am the founder and the President of the Euro-
pean Movement for Ethics in Politics. It is my firm
intention to push as much as possible the principle of
ethics to be applied and implemented, at the political
level especially, because any other sector to be tackled
without having ethics in politics will be completely non-
sense and useless. 
    The destruction of this planet and of humanity in the
next millennium is assured by the lack of political ethics
and by the implementation of corruption at any level,
from politics going down, level by level, into the busi-
ness affairs. It is useless to expect that angels will come
from some other planet or from some other area to help
us to come out from what our lack of political ethics has
created. 
    I am the author of several books concerning the future
of Europe and especially the future of the world, and I
have been basing my actual writings on the 162 coun-
tries I have visited on mission or where I have lived,
being posted there. 

de Duve:  My name is Christian de Duve. I am a retired
Professor of biochemistry at University of Louvain in
Belgium, and at the Rockefeller University in New York.
In research I started as a physiologist, became a bio-
chemist by choice, a cell biologist by accident, and a bio-
medical investigator by a sense of duty. My latest
interests are in the origin of life, its evolutionary history,
its future. This explains my presence here.

Adesida:  Good morning. My name is Olugbenga
Adesida. I am a futurist with The Knowledge Network
in Abidjan, Cote d’Ivoire. My primary interests for the
last eight years have been the future of Africa and how to
encourage decision-makers in the continent to think
long  term. 

Tickell:  I am Crispin Tickell. Currently I am the Chan-
cellor of the University of Kent, and I run a small think-
tank on environmental policy and understanding. I had
a professional career in the public service, running,
among other things, the British Overseas Aid Program; I
have been British Ambassador to the United Nations,
more recently the head of an Oxford College, and I give
advice to our government on environmental issues. 
    Perhaps my two most interesting recent activities have
been as a member of British government task forces on
two very different themes: One is urban regeneration
and how we are to reorganize our cities in the longer
term, and secondly, to look at the threat of meteoric
impacts and what we should be able to do about it,
assess the risks and consider the future. 

Didsbury:  I am Howard Didsbury. My major interests
happen to be history and philosophy. My fundamental
concern right now is what we can do to establish glo-
bally future-oriented studies. In addition to that, we
must use ingenuity to enlist large numbers of young
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men and women in what I would describe as the philos-
ophy of a futurist, that is, “temperate optimism.” Most
of the challenges we face can be met and overcome if we
have knowledge, good will, wisdom, and determination. 

Ayres:  I am Ed Ayres, from Worldwatch Institute in
Washington, DC, which is the publisher of State of the
World and Vital Signs, two annuals, and World Watch
magazine, of which I am Editor. 
    Worldwatch is interested in interdisciplinary studies
of the major phenomena affecting sustainability of the
human presence on the planet. My personal interest and
work involves helping interdisciplinary researchers to
communicate more effectively with the general public.
We are distressed about the realization that most people
still seem to think that environmental degradation or
concern about the environment is a special interest, and
we want to help more people understand that this is not
just a concern of those who are trying to save the spot-
ted owl.

Anderson:  My name is Walt Anderson. My academic
training is in political science and social psychology, and
that is fairly irrelevant to my life; I write with complete
abandon about all kinds of stuff. I am currently working
on a book entitled All Connected Now: Life in the First
Global Civilization. I am deeply involved in the work of
the World Academy of Art and Science, and at the
moment I am working with the Western Division of the
American Academy of Arts and Sciences on organizing a
program of dialogues—not debates, dialogues—about
the meaning and the future of biotechnology.

Cowan:  I am George Cowan. I was trained as a chemist,
but never really practiced it. I have been a nuclear scien-
tist of one sort or another and managed physical and
biological science research most of my life. I am cur-
rently variously designated as Founding President
Emeritus of the Santa Fe Institute in Santa Fe, New
Mexico, or Distinguished Fellow at the Institute. 
    My current interests are largely in the early develop-
ment of the human brain and animal research relevant
to that, and the development of the mind. There are var-
ious hybrid terms for this kind of research; one of them
that sticks in my mind is developmental cognitive neu-
ral science. I am particularly interested in the neuro-
physiological aspects, the various imaging modalities
and pathologies associated with development.

Love:  My name is Rosaleen Love. I am a science writer
and science fiction writer. I am associated with Monash
University in Australia. I am interested in some of the
things that are emerging already from this conference. I
am interested in the notion of scientific millenarianism:
What does it mean? Are we at the end of something, or
are we at the beginning of something? I am also inter-
ested in collecting jokes about genes.

Weeks:  My name is Jeff Weeks. I know no jokes about
genes, but I am a freelance geometer. For the past few
years, I have been collaborating with cosmologists. We
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hope to observationally determine whether the universe
is infinite or finite. I spend about half my time doing the
actual research and the other half of the time developing
curriculum materials to bring these ideas about space to
kids in middle schools and high schools.

Blackmore:  My name is Sue Blackmore. I am a Psychol-
ogist at the University of the West of England in Bristol.
I spent about 25 years of my research life as a parapsy-
chologist, hunting for phenomena that, as far as I can
tell, don’t exist, and thereby became involved in various
skeptic movements like the one that Frank Miele talked
about earlier. The reason I got into parapsychology was
really because I am interested in the big questions about
human nature: What does it mean to be conscious? Why
is it like this to be human and not perhaps like some-
thing else? Parapsychology is not a useful way to try to
answer those questions, I think, so I am not doing that
anymore. 
     I teach the psychology of consciousness at the univer-
sity, and recently I have become interested in memetics.
This involves the ideas coming from Richard Dawkins’
notion of memes as cultural replicators. From only a
few years’ work in this, and much more to be done, I am
convinced that we need to understand human culture as
an evolutionary process that is not in anybody’s control.
And I look forward to hearing what anyone else here
thinks about this.

Koelle:  My name is Dietrich Koelle. I am from Munich,
Germany. My background is space engineering and eco-
nomics—space transportation, specifically. My interest
here is dedicated to, one, climatology and impact on
society, and, two, the energy problem and solutions to
that: What will happen when the oil resources are

depleted in some few years? Very few people seem to
care about that. 

Coates:  Joe Coates. I have been practicing the study of
the future for 40 years or so, the last 21 of which I have
had a small business in Washington, DC, which exclu-
sively explores the future for various kinds of clients.

Glenn:  I am Jerry Glenn, and I work with The Millen-
nium Project of the American Council for the United
Nations University, and I am also the Washington Rep-
resentative of the United Nations University, so I have a
bureaucratic hat and a content hat. My job is to make
you all feel guilty when you don’t fill out our question-
naires. We also produce The State of the Future each year,
so far. It is supposed to be whole systems future. We are
looking at the whole thing and trying to create an orga-
nization that is a little bit UN, a little bit corporate, a lit-
tle bit university, a little bit government, a little bit NGO
[nongovernment organization], that can cut across all
those systems.

Heylighen:  My name is Francis Heylighen. I am a
Research Director at the Free University of Brussels. My
general interest is in the evolution of complexity, as I
call it. That is to say: How do complex intelligent orga-
nizations develop out of simpler components? Exam-
ples of these are the origin of life, the origin of human
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intelligence, and most specifically relevant to this topic,
the evolution of human society and human culture. In
particular, at the moment, I am researching the influ-
ence of the World Wide Web or the internet in getting a
higher level of collective intelligence, what we call the
global brain. I call myself a cyberneticist, but my back-
ground is in theoretical physics.

Hart:  I am Michael Hart. At one time I went to law
school, got a degree, and I have actually practiced law.
However, I hope you will forgive my youthful indiscre-
tion. I spent most of my career as a physical scientist, as
a research scientist in astronomy, and a college profes-
sor. I have degrees in mathematics, computer science,
physics, and astronomy. More recently, I became inter-
ested in the social sciences and wrote a large book on
history. Last year I published a book entitled A View
from the Year 3000, so I suppose that makes me a futurist
as well. I am now working on a book about anthropol-
ogy and human evolution, prehistory. I am interested in
racial differences, their origin, and their impact on the
world. 

Gangadean:  I am Ashok Gangadean, a philosopher. I
have been teaching philosophy at Haverford College in
the Philadelphia area for the past 32 years. I am a logi-
cian and ontologist, and I have been fascinated with the
deep problem: How does human consciousness move
across widely variant, alternative ways of understand-
ing, grammars, life worlds, worldviews, paradigms?
There is clearly a missing logic out of which our diverse
worlds and fields arise, and that is what I have been
working on. I am completing a book, a third book,
called The Awakening of the Global Mind, in which I am
trying to paint a scenario of human evolution emerging
towards a dialogical mind and a dialogical technology of

thinking, and I think that is very important for the next
stage in our evolution. 

Sahtouris:  I am Elisabet Sahtouris. I am an evolution
biologist with a postdoctorate at the American Museum
of Natural History. I am actually a pastist and a futurist
because I look for the big patterns in evolution that may
be relevant to what humanity is going through in its
current evolution. I agree with Susan that it is impor-
tant to look at what is happening in society as a thrust of
evolution, not entirely by our own design. I am also very
interested in ecological ethics and how we can apply
that to human systems; that is, the patterns of evolution
as they apply to our human forms of organization,
including ethics.

Kim:  My name is Kim Yersu. As you know, Kim is my
family name; Yersu is my first name. A description of my
affiliation is bound to confuse you a little. When Sesh
first wrote to me to invite me to the Humanity 3000
project, I was teaching philosophy at Seoul National
University, and I was also one of the founding members
of the Korean Society for Future Studies. When I came
to participate in the spring 1999 seminar of Humanity
3000, I was Director of the Division of Philosophy and
Ethics at UNESCO. Today I am participating in this
Symposium as a member of the Academy of Korean
Studies, which is a major government research organi-
zation in Korea with very large mandates on studies in
Korean culture. After a  brief interlude at the Academy, I
am now the Secretary General of the Korean National
Commission for UNESCO beginning October 2000. I
have thus renewed my longstanding association with
UNESCO. 
   Despite the peripatetic nature of my affiliation, my
consuming interest during the last ten years or so has
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been in global ethics, universal ethics. My previous ser-
vice at UNESCO concluded with the publication of a
booklet called A Common Framework for the Ethics of the
21st Century. I would be happy to make a copy available
to anyone who would be interested in it. For the project
in which I am presently engaged in Korea, I hope to
establish an international forum for common values. I
hope to make it into one of the regional centers in the
ongoing conversation of humankind in the search for
common values. 

Muller:  I am Robert Muller. I come from Alsace-Lor-
raine, between France and Germany, where we knew
only wars between those two countries. My grandpar-
ents changed nationality five times without leaving their
village. In the Second World War, in which I was
involved, I saw the most horrible actions between two
civilized nations, the Germans and the French. Almost
all my friends from my school year 1939 died in French
or German uniforms. And this happened between two
civilized, advanced countries! After the war, I decided to
work for peace. 
     I have a doctorate degree in law, another one in eco-
nomics. I wrote an essay on “How Could We Abolish the
Borders in Europe and in the World?” Today, the border
in my hometown has disappeared, and we have a united
Europe between 15 countries. We have not yet done this
for the world. 
     I worked for the United Nations 38 years, became an
Assistant Secretary-General, and worked directly with
three Secretary-Generals. I was able to do a lot for peace.
At retirement, I became the Chancellor Emeritus for
one dollar a year of the first University for Peace on this
planet, in Costa Rica. There we have on the same
grounds the Earth Council, created by the second UN
World Conference on the Environment, held in Rio de
Janeiro in 1992. We will make the sacred hill of the Uni-
versity for Peace the new Athens of the world, I promise
you. My wife, Barbara, and I consider ourselves a cos-
mic couple. We are in the process of writing 4,000 Ideas
and Dreams for a Better World. Seven volumes (3,000
ideas) are already published. 

Swimme:  I am Brian Swimme. I work at the California
Institute of Integral Studies. My principal interest is in
casting the story of evolution in a form that will enable
humans to feel a place of meaning and a destiny in the
universe. This is a huge task. I have just recently read
that 40 percent of Americans are not quite sure if the
Earth actually does go around the Sun. So, it is a vast
educational effort.

Elgin:  My name is Duane Elgin. I bring three areas of
work to this wonderful gathering. The first is 30 years of
inquiry into the deep structures of the evolution of cul-
ture and consciousness. I have written a couple of books
about that, one called Awakening Earth: Exploring the
Evolution of Human Culture and Consciousness, and
another titled Promise Ahead: A Vision of Hope and
Action for Humanity’s Future. 
     The second area of passion and interest I bring to this
is around personal actions for sustainability. I wrote a
book called Voluntary Simplicity: Toward a Way of Life
That Is Outwardly Simple, Inwardly Rich that speaks to
that. And thirdly, for the last 20 years I have been a com-
munity organizer and media activist. I feel the fate of
the future in many ways depends upon the fate of how
we use the mass media, so this has been a third area of
engagement and activism in my life. 
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Delaney:  My name is John Delaney. I am from the Uni-
versity of Washington here in Seattle. Along with Julius
Dasch, I consider myself a simple country geologist, and
my specialty is underwater volcanoes. Within the last
five years, we have found that buried in the oceanic
crust is an unknown but potentially vast biosphere of
microbial activity that is sustained by volcanic activity.
That kind of activity is likely to exist on other planets as
well, and, in a Zen sense, we want to look inward in our
planet to look outward for life. I am currently involved
as the Director of a program to literally wire one of the
tectonic plates on the planet, off the coast here, to turn it
into a virtual and real laboratory that is connected to
the internet to bring underwater volcanoes, large earth-
quakes, blue whales, things of that sort into the class-
rooms and laboratories of our country.

Schmookler:  My name is Andy Schmookler. I regard it
as my vocation to try to see the human project whole. As
for the particular areas I have worked on, I will be at that
show-and-tell at the end of the day called Meet the
Authors, and I will have some of my books to show.
     When I say “to see it whole,” to me that means not just
seeing it in analytic terms as an intellectual map, but to
integrate into our understanding of what we are and
what is at stake a moral passion, a sense of the spiritual
dimension, and also a feeling for emotional meaning. In
whatever conversations I take part, which can be in the
writing of a book or being here, I seek to find whatever
note I might sing that would make the whole a more
harmonious chord.

Halal:  I am Bill Halal, George Washington University. I
have done a number of things in my life in a number of
areas of expertise. I have worked as an aerospace engi-
neer on the Apollo program. When I did my graduate
studies at Berkeley, I found myself deeply absorbed by
the momentous changes we saw starting just then, and I
have pursued that interest through all those years; I am
just consumed by it. I think this is such a historic devel-
opment that we are so fortunate to experience when the
whole world changes. So, I focus my attention now on
the study of knowledge. In one of my recent books, I
define knowledge as the infinite resource, and the fact
that we now have the ability to harness knowledge for
human betterment is truly a breakthrough. 
    There is a particular area of knowledge that I also
focus on, and that is emerging technologies. I have a
very interesting website that draws on a panel of 60
experts around the world and takes their estimates of
roughly a hundred different technologies that we track,
then automatically uses those to produce forecasts. I am
looking for experts, so if anybody here wants to join that
panel, I would be delighted to have you with us. 

Bezold:  I am Clem Bezold. I am President of the Insti-
tute for Alternative Futures, where our mission is to
help communities and organizations more wisely
choose and create the futures they prefer. I am a political
scientist by training. We work with groups like WHO,
and with a lot of groups in the United States, to use
futures to look ahead and to think about their own
visions and put those together. We also own a for-profit
consulting firm that does the same kind of work for
many of the global multinationals. We have worked in
the arena called anticipatory democracy—that was
Alvin Toffler’s prescription at the end of Future Shock.
We are also looking at what that means in the market-
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place. In effect, increasingly people are using values to
purchase, and the infrastructure to support value-based
action is growing, both on the investment side and the
consuming side. 
     I have had the pleasure to be on the Organizing Com-
mittee. One of the areas that I have become most aware
of as a futurist is the question of conscious evolution.
We are fortunate to have many of the leading writers on
this issue in attendance. For me as a futurist, the critical
question over the next thousand years has to be: As a
species, how will we define conscious evolution? How
will we grow as we define that?

Shapiro:  My name is Robert Shapiro, and I have con-
ducted research for many years in the ways in which
cancer-causing chemicals mess up our DNA. I have also
found time to write books on a number of different top-
ics that interest me, which include the origin of life, the
Human Genome Project, and the search for life in our
solar system. Recently, I have gotten involved in ideas
about how to ensure that the human race is still around
in the year 3000 so we can hold another symposium like
this one at that time. 

Goonatilake:  My name is Susantha Goonatilake. I come
from two disparate backgrounds: engineering and soci-
ology. I hang out at the New School in New York some-
times and also have an affiliation with my country of
origin, Sri Lanka. My main interest at the moment is on
three information systems: the genetic system, the cul-
tural system, and computing artifacts, their evolution-
ary characteristics and resulting ecology. I have pub-
lished two books in this area: Merged Evolution: Long-
Term Implications of Biotechnology and Information
Technology and Evolution of Information: Lineages in
Gene, Culture, and Artifact. 

Ioannou:  My name is Panos Ioannou. I am from Cyprus
originally. I now work at the Murdoch Children’s
Research Institute in Australia. I am head of the cell and
gene therapy group there. I am a biochemist by training.
I learned by the end of my Ph.D. to look at myself as a
catalyst, a very complicated catalyst, an intelligent cata-
lyst, and I have been trying since then to place myself in
the proper environment to catalyze specific reactions. 
    I moved to Cyprus, where I applied the techniques of
prevention of genetic diseases to the control of thalas-
saemia, and demonstrated for the first time that genetic
diseases can be controlled effectively. We realized that
the method of control through abortion is not really a
solution in the long term; there are better ways to con-
trol genetic diseases. That is why I am now head of the
cell and gene therapy group. 
    In the last few years, I worked in the United States in
some of the best laboratories. I developed the PAC clon-
ing system, as we called it originally, which is putting
human DNA as very large pieces in bacterial host cells,
and these have been used extensively for the sequencing
of human DNA. My work now is basically oriented in
using entire human genes to develop novel gene therapy
approaches. I believe that the use of intact genes from
the human and other species, and the transfer of these
from one species to another will become the key
approach to facilitate the biological emancipation of the
human species.

Matzinger:  I am Polly Matzinger. I am with the
National Institutes of Health; I study the immune sys-
tem. About six years ago, I put out a new theory of how
the immune system functions, throwing over, hopefully,
the old Cold War attitude that it functions by discrimi-
nating between self and nonself, and proposing an evo-
lutionary view that it functions to deal with things that
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are dangerous rather than things that are not. The the-
ory has caused a lot of uproar. It is being embraced by
the transplant community. It is being ignored by the
tumor people, although I think we have the technology
today to cure 80 percent of the tumors that are walking
around out there, but we are not using that technology
properly because we are basing our thoughts and our
use of it on the wrong theory. So, this is really an exam-
ple of how what you think impinges on what you do.
    For fun, I am also interested in putting physics com-
puter technology and biological systems together to try
to do biologically assisted cold fusion as perhaps a way
of solving the energy problem of the planet. 
   My companion here is Annie [Dr. Matzinger’s dog],
whose specialty is mentally challenged children, whom
she works with in some of the hospitals near Washing-
ton, DC. 

Mitra:  My name is Didi Ananda Mitra, and I am a psy-
chologist. I have lived almost half of my life in the East,
in Asia. I firmly believe that there is a wealth of knowl-
edge about consciousness that is yet to be discovered by
the Western scientific community. 
     My primary interest at present is a happy blending of
Oriental intrapsychic research with Occidental body/
mind medicine, with the end result of a transformation
of consciousness that will manifest in a new ethics, in a
new socioeconomic system, perhaps. To that end, we are
establishing a project in Brazil—I live in the interior of
Brazil—where, with the help of SIDA [Swedish Interna-
tional Development Agency], we established an ecologi-
cal park of minimum entropy, living lightly on the
Earth, and maximum utilization of human and natural
resources, to help to stem the human hemorrhage in the
so-called Third World countries to the cities. So, my
interest is consciousness expansion applied to socioeco-
nomic life.

Inayatullah:  I am Sohail Inayatullah. I currently live in
Australia. Like many of you here, I live in a few coun-
tries and work in a few other countries: partly professor,
partly holder of office space. My recent book was The
University in Transformation. 
   One of the main projects I am working on now is
called Questioning the Future. We always question the
past, but we never question the implicit assumptions we
have of what we think the future will be. So, much of my
research is on the politics of knowledge: what comes to
be called real, what comes to be called true, and the way
civilization—culture—ends up navigating that. The
main project I am currently engaged in is I am one of
the theme editors for UNESCO’s new encyclopedia on
life support systems. My theme is on globalization and
historical world systems.

Lin:  I am Jyh-Horng Lin. I am directing the program of
futures studies out of Tamkang University, Taipei, Tai-
wan. My academic training is economics. I teach the
course of futures studies in economics. My current
research area is the international banking network and
its future. 

Chen:  My name is Kuo-Hua Chen. I am also from Tam-
kang University, Taipei, Taiwan. I am teaching future
studies. It sounds simple, but we teach about 5,000 stu-
dents in a year. I am here to learn, to collect your wis-
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dom to pass on to the younger generations in Taiwan.
Also, I am doing research on the youth images of the
future and on international migration and multicultur-
alism. Mostly I am doing research on one of the most
certain futures—about death, the social construction of
death—because basically my training is in sociology. So,
I am here to learn from all of you. 

Hudson:  I am Paul Hudson. I am an artist and a profes-
sor of art history and the sequential arts at Savannah
College of Art and Design. It is my hope that I may
somehow help unite or reunite our two disciplines. It
used to be that our disciplines were taught as one: art,
philosophy, and science. I would like to see that happen
again. I have a feeling that it may only be through this
unification, our disciplines working in concert, that we
may actually maintain our humanity as we go into the
future.

Judge:  My name is Tony Judge. I would like to think I
am an information artist. I work in Brussels with the
Union of International Associations, a curious body
created in 1910, essentially concerned with document-
ing the range of the world’s 20,000 international organi-
zations and their preoccupations, some 30,000 of them,
and their strategies, some 35,000 of them, and the val-
ues with which they are associated. All this makes me
essentially concerned with knowledge management.
The problem is what to do with all that knowledge and
why, in its current form, we are faced with information
overload and a great challenge of meaning. 
    I am very interested in metaphor: how questions get
framed, how we start talking about consensus, and how
dialogue works in that kind of situation where you have
so many different perspectives. I think science has an
immense amount to do in relationship to how we find

new ways of structuring understanding in a consensual
way. Unfortunately even the current debates about
Jerusalem are of the most simplistic nature. 
    I have been associated with the futures movement
from the early ’70s, notably with Mankind 2000. I am
very interested in what is not said, especially in meet-
ings. From a scientific point of view, it is very intriguing
that some scientists are quite interested in whether the-
ories are “crazy enough” to encompass the complexity
of our reality. My question is whether the kinds of
debate that we undertake here are crazy enough,
whether we are really looking for off-the-wall ideas, as
one of the Foundation speakers said.

Hubbard:  My name is Barbara Marx Hubbard. Early
on, I was inspired or captivated by a vision of our
future: that we are becoming a universal humanity, and
that the crisis on Earth is potentially a crisis of birth of a
species that will be able to be co-evolutionary with
nature and co-creative with a larger direction toward
higher consciousness and greater freedom through
more complex order. 
    I am the founder of the Foundation for Conscious
Evolution. We believe that we are entering a period of
the evolution of evolution, and we wish to understand
and apply the potential for conscious evolution to
humanity. In that regard, our foundation has three
main programs: The first is education—how to educate
people in their own capacity to participate in conscious
evolution, self and social, not just looking at it from the
outside but experiencing ourselves as participants
within it. Second is media, and we are doing a radio
show called Live from the Peace Room to identify the
emerging leaders and the emerging potentials in
humanity and communicate it. Finally, we have a com-
munity of 200 people who are practicing self and social
evolution to see what would happen if a whole commu-
nity were to evolve consciously. 
     I am the author of Conscious Evolution, and my new
book is called Emergence, where I am beginning to focus
on the evolution of the person.
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Bindé:  My name is Jérôme Bindé. I have been trained in
France in the fields of humanities, social science, and
philosophy. I have taught the history of ideas. Now I am
the Director of the Analysis and Forecasting Office of
UNESCO. I am in charge of UNESCO’s program of the
future. In this program we are doing basically three
things: First, we set up a forward-looking forum with
some of the best scientists in the world—academics,
policymakers, creative people—because we think that
the 21st century should not be reduced to a monologue
and not to a monologue of technology. So, we have
developed these 21st century dialogues for four years
now, and we have published quite recently the first
anthology of these conversations in French. We are
shooting for 2001 to publish it as Keys to the 21st Cen-
tury in English. 
    Also, of course, we have published a forward-looking
report on some of the major issues in the world: 20
issues, basically, from population to the environment,
water, education, future of language, to quote just a few
of them. It has been published in French already, and it
will be published in English by Zed Books in March
2001 as The World Ahead: Our Future in the Making.
And the third thing we are doing, because we don’t
think that books should stay on shelves, is we are work-
ing with the international media to better disseminate
our message to more than 100 countries in the world. I
have also been trained as a journalist, so I am publishing
articles myself in all these media and developing coop-
eration with television networks for programs on the
21st century.

Kaku:  My name is Michio Kaku. I am a Professor of the-
oretical physics at the City University of New York. Pro-
fessionally, I work on completing Einstein’s unified field
theory. Our goal is to find an equation one inch long

that will explain everything from the Big Bang, to black
holes, to the physical universe, to DNA, people, and
maybe even love. A few of you may have read Stephen
Hawking’s book, A Brief History of Time, and even fewer
still may have finished that book. At the end of the book,
he mentions that this is perhaps the greatest search in all
of science, the search to read the mind of God. So, I
decided to write my own book. I am the co-founder of
something called string field theory, which is one of the
main branches of string theory, which is now the domi-
nant theory within the realm of theoretical physics. The
book was called Hyperspace, which talks about the pos-
sibility of time travel, multidimensional spaces, and
where the Big Bang came from. 
    However, I have also been fascinated by the future. I
am a physicist, not a psychic; unlike Shirley MacLaine, I
cannot speak to Charlemagne and I have never met
Cleopatra. However, the next best thing you can do, I
think, is to interview 150 of the world’s top scientists,
the people who are inventing the future, and have them
tell their story. That became the subject of my recent
book, called Visions: How Science Will Revolutionize the
21st Century, and I am proud to say that Time magazine
and the London Sunday Times used the book as the
basis for their entire Vision series in England and in the
United States. 
       I also believe in science education. I work extensively
with the Discovery Channel, with the Learning Chan-
nel, public television, BBC television, and National
Geographic television, and I have my own national
radio program that is syndicated around the country
and on the internet. I will be tomorrow night’s speaker,
and one thing I want to talk about is that we physicists
think that we are on the verge of a transition. Our civili-
zation today is what we call a Type 0 civilization. Within
a century to two centuries, we predict that we will enter
Type 1 status. However, it is perhaps the most danger-
ous of all transitions because of the possibility of self-
annihilation. So, I have been concerned with the envi-
ronment and peace. I am on the board of directors of
National Peace Action, the largest peace organization in
the United States, perhaps on the planet Earth. Perhaps
in a thousand years we will be laying the foundation for
a Type 2 civilization. I hope this Foundation is alive and
well to build the foundation for a Type 1 and a Type 2
civilization.
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Dickinson:  I am Dee Dickinson. I am CEO of New
Horizons for Learning, which is an international net-
work based in Seattle and also in cyberspace, in a virtual
building with floors devoted to different aspects of
learning. Our work focuses on the cognitive, physical,
social, emotional, and spiritual development of human
beings. We work closely with neuroscientists on the
plasticity of the brain and the modifiability of human
intelligence, and on various technologies that can facili-
tate and enhance learning. 
   My publications include Positive Trends in Learning
and Creating the Future, and I am co-author of Teaching
and Learning through Multiple Intelligences. The main
focus of our work has to do with bringing about positive
change in educational systems as a key to creating a
more positive future.

Hamer:  My name is Hamer, Dean, and my game is to
study the gene. 

I work at the National Institutes of Health, 
and there I have a program of stealth 

to study molecular behavior genetics. 
So, look, if you are straight or you are gay, hey, 

we got the gene. 
If you like to smoke or do a little rope, hey, 
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Now it’s time to take out the tissues 
because I also study ethical, legal, and social issues. 
Living with Our Genes is the name of my latest book, 
but now I got a new hook: 
it’s called the God gene, 
the neurogenetics of human spirituality. 
I’m all done. Hope you had fun.

Laszlo:  I am Ervin Laszlo. That is as far as I can tell you
what I am. I am still trying to find out otherwise what I
am. I am interested in most everything, especially things
that I don’t understand, which I think makes me worth
a more general description: Homos trying to be sapiens.
That is about as good a description as I can give. 
    I was trained as a musician in Hungary, but then I
realized that I have other interests in life as well, and I
got into an awful lot of different things. I have published
as many as 67 books; 30 of them I have written myself,
the others I have edited or co-edited. 
     My current interests are perhaps best described in ref-
erence to the organizations that I have founded and I
am running. Club of Budapest, with its hundred world-
famous members, is dedicated to the evolution of plan-
etary consciousness and planetary ethics. The General
Evolution Research Group, a group of about 30 peo-
ple—a few here are members—is dedicated to research
on evolution as a general phenomenon, as a basic phe-
nomenon in both the universe and on Earth. Then I edit
World Futures, which is subtitled The Journal of General
Evolution. It is a monthly publication that is very much
aligned with the kind of ideals and interests that you
have here at the Foundation. 

Maruyama:  Maruyama is my name. The older genera-
tion people would probably remember me as the author
of The Second Cybernetics, which was kind of a popular-
ized version of another more technical thing called the
Morphogenetics: The Theory of Interactive Heterogeneity.
Now, The Second Cybernetics was subunderstood. A lot
of people got excited about it because they took the
quantitative side of that theory and never noticed a
qualitative side that is the necessity and desirability of
interactive heterogeneity. The world of interactive het-
erogeneity is not understood even today. So, I got into

The main focus of our work has to
 do with bringing about positive 
change in educational systems 

as a key to creating 
a more positive future.

I work at the National Institutes of 
Health…to study molecular 

behavior genetics.

Homos trying to be sapiens.

The world of interactive 
heterogeneity is not understood 

even today.



172 Section VII.A • Introductory Session 

an epistemological question: why some people don’t
catch on to it. That led me to the theory of epistemolog-
ical types. I have been in social science the past two
decades or so. Many people look at individual types as
subcultural or subsocial, which I knew from the begin-
ning was wrong. If you use a different kind of analysis,
you discover the individual types are not subsocial, but
transcultural—the individual epistemological types
exist across the cultures. The most popular way is to
take the average, the mean in the center of division of
each culture, and compare cultures in terms of mean
standard deviations. That gives one side of the story.
The other side is individual types that cut across the cul-
tural and social boundaries.

Facilitator:  Well, a big round of applause. The introduc-
tion phase is completed. I wonder if any of our observ-
ers would like to characterize what they see as the
content of this group in ten seconds. You can express
whatever you like. Anybody? Well, I have one. My God,
what a group!

Observer:  What a group: 12 percent female and about
98 percent science. As an observer, I am not clear what
my role is supposed to be, but I am going to try to fit in,
advocating for the role of art and design in the future
vision of the world.

Facilitator:  One of the things that I started describing
was that we believe in continuous improvement. The
first seminar—if you would like to know the statistics—
was probably zero percent women; the second seminar
was somewhere in the neighborhood of six percent
women; the third seminar is 12 percent women. So, it
depends on which side of this you are looking from.
Eventually we hope to get to 100 percent women. 

Originally, I had prepared quite a detailed summary
of the first two Humanity 3000 seminars, but I am going
to cut it short quite a bit. Basically, in both seminars, the
questions that were addressed were identical: What are
the factors critical to the long-term survival of human-
ity? What are the maps and trajectories of these factors?
And, what are the problems and opportunities associ-
ated with the factors that were identified?

 The format of the process was to first get people to
talk in terms of their backgrounds, and then to mix
them up to arrive at what they felt were the three critical
factors that needed discussion, which in turn became
the basis for subsequent serious discussions. 

In each case we had keynotes. Seminar No. 1 started
with an important keynote by Professor Phillip Tobias,
whom you saw on the tape earlier this morning. Essen-
tially the theme of his talk was catastrophism, and the
conclusion, the best I could get from the entire text that
he had, was that at any point the graph leading from the
year 2000 to the year 3000 may be interrupted, cata-
strophically impacted, and shunted onto another route
or trajectory. The possible role of catastrophism cannot
be omitted from our forecasts, projections, and plan-
ning, with one or two minor qualifications. He started
describing in great detail catastrophes as we have known
them to have occurred in the past, which may have been
meteoric strikes causing large-scale extinctions. But
then he added very interesting social, cultural, and
other dimensions as the potential bases for catastroph-
ism going forward into the future. You saw him passion-
ately describing the haves and the have-nots as one
divide that could be a catastrophic occurrence—what
forms it takes we will have to ask Professor Tobias, but,
in any case, that was one of the things he pointed out.

The critical questions that the groups in Seminar No.
1 discussed and arrived at, which were the basis for fur-
ther discussion, were: What do we mean by conscious
evolution? What will be the relationship between
human evolution and the global environment? And,
how do we create a global, ethical system? I will quickly
give you some ideas as they came out within the three
areas.

 Key Question No. 1: What do we mean by conscious
evolution? Conscious evolution, the evolution of con-
sciousness, and the future of biological evolution were
considered under the larger topic of conscious evolu-
tion. The group proposed three subtopic questions and
worked to qualify ideas in terms of issues of implemen-
tation or practicality. The three subtopic questions
were: As consciousness intervenes with the evolutionary
process, how will human nature self-transform? What
would the optimum futures the human race could cre-
ate look like? What do we need to know to direct our
evolution in a positive direction? Two additional quali-
fying elements were placed on the discussion of these
questions: How do we make sure we are learning from
the past? What about the issue of cost-effective strate-
gies as we go forward?
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  Under Key Question No. 2: What will be the rela-
tionship between human evolution and the evolution of
the global environment? This question combined sev-
eral concerns shared by a number of participants of our
past and current evolutionary questions. Some of the
issues raised specifically were: What about climate
change? Can we control or adapt? What is our capability
for intervention? Are these limits to the capabilities
regarding the evolution and the environment? Will our
increasing environment information-gathering capabil-
ity lead to desirable outcomes?

The third question was about global ethics, and con-
siderable discussion ensued about why there should be
global ethics. What will be in the ethical domain over
the next thousand years? There are still many, many
areas that we may not even know that will become part
of it, as it is starting to emerge, such as genetics or other
issues. What will be the content of ethics as we go for-
ward into the future: augmented humans, or, as one of
our participants is interested in, the rights of robots?
What can education contribute to the development of
ethics? How can global ethics assist global governance
systems? What are some of the approaches to the devel-
opment of global ethics? What are implementation
strategies?

That was basically the core, the subject areas that
were discussed. Of course, the proceedings, which you
have copies of, go into word-by-word discussions and
conversations that took place on that entire range of
subjects.

The second seminar was about six months later, in
September last year, and I will start again with our key-
noter, who was Professor Leroy Hood. Leroy Hood’s
keynote was about biology as information, as opposed
to earlier interpretations of the study of biology as func-
tional systems within the human body, the mechanisms,
and so on. It was, in his view, a very significant change
in terms of the paradigm of biology itself. To capture the
essence of what he had to say, the simple idea that biol-
ogy is an information science, not that biology is about
some kind of mechanical machines that carry out the
functions of life, represents a profound impact on how
we think about biology.

What has happened in the past five or six years has
been a revolution, due in part to the Human Genome
Project, in how we decipher biological information. Of
course, as we move into the next century, there will be a
real revolution in how we can actually manipulate that
type of information.

To update you a bit on Professor Hood: He has now
created the Institute for Systems Biology, of which he is
the Director. It is a not-for-profit organization located
in the Seattle area. He used to be the Gates Professor of
Biology in molecular biology and biogenetics at the
University of Washington; he is no longer doing that. He
has his own institute and recently received a $5 million
grant to pursue his research from one of the pharma-
ceutical companies, I believe.

In Seminar No. 2, the key issues were in the context
of Homo sapiens and the evolutionary past, present, and
thousand-year horizon for the future. The critical ques-
tions were the subjects that the participants decided
were most important to discuss. In this case, the discus-
sions essentially were about science and technology.
Human ignorance and the nation-state were the focus
of one fishbowl. Evolution seems to be a big hit; it was
again a major focus in Seminar No. 2. And science and
technology, and the future as it relates to science and
technology was the third area.

 In Seminar No. 2, we did something that was differ-
ent from Seminar No. 1: We put the participants into
groups to see if they could grapple with the idea of a day
in the year 3000. As I talk about that, I am looking at
Professor Eric Chaisson here, and I still remember what
he said when we got into discussions in that group. He
wanted to live in an asteroid and wanted to manage a
baseball league between different asteroid colonies. If I
recall, that was one of the things that he thought might
occur in the year 3000, or that he would like to have
occur in the year 3000.

Some commonalities and differences arose in the
scenarios. The idea was to attempt to describe what the
year 3000 might be, and actually it turned out to be a
rather difficult exercise. It was a somewhat torturous
process. The commonalities between the groups
included space colonization for outposts within the
solar system; massive, instant, and varied communica-
tion capabilities; fluctuations in population, large to
small; genetic engineering of humans, along with conse-
quences from unanticipated engineering failures; break-
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down of  the nation-state; people living in small,
geographically separate areas; significant human con-
flict and wars at first, and then minimal warfare in the
long term; artificial intelligence; widespread boredom
among the people whose basic living needs are pro-
vided; extended human life spans. Those were some of
the common elements that emerged out of that exercise.

The differences largely had to do with the extremes of
optimism and pessimism; virtual reality versus reality;
democracy versus dictatorship; human versus syntheti-
cally enhanced people; linguistic diversity versus one
language; peace versus boring and simple lives; and pos-
itive technology versus failures arising from usage of
technology. Those were the areas where people couldn’t
quite agree, but both sides were represented. 

As we proceed through the rest of the three and a half
days, we will be available and can give you more detail
on whatever you may wish to know about Seminars No.
1 and No. 2.

At this time, I would like to introduce to you Graham
Molitor, who will quickly lay out the five or six major
areas in which he has created time lines that might be of
some value to the participants as we go forward in the
Symposium. It is a tremendous amount of work, and I
would like to thank Graham for actually agreeing to do
this. Graham? 

Molitor:  I promised Sesh I would be brief, no matter
how long it is going to take me. What I want to talk
about is the project that I briefly introduced when we
talked a little bit about what we are up to. I have been
involved in putting together a couple of encyclopedias,
and my publisher, McGraw-Hill, tells me there are
about 50 grand categorizations that make up the scaf-
folding of civilization and humanity. What we are trying
to do is to actually describe in about 150 words every
major accomplishment over a period beginning 4.1 mil-
lion years ago, to the year AD 3000. We are a year and a
half into it—maybe 2,000 pages. It will probably run
five to seven volumes, about seven million words.

It is a vast undertaking, but the key thing is, as I begin
to put the pieces together, nothing has changed since
our very first hominid ancestors appeared. That is, food,

shelter, clothing, transport, learning/education, what-
ever the characterizations that you might want to apply
over the course of time—none of them has changed.
The only thing that has changed is upgrading, expand-
ing, enlarging, elaborating, doing it better, faster, with
better finesse, prettier design, all of that sort of thing. As
we look at these basic indicators of time, I think the
most interesting observation is very simple, and one
that many of you probably will not agree with. But what
occurs to me is simply this: The long and continuous
progression of civilization is nothing but one very long,
continuous, incremental, and evolutionary line, and the
further back you can look, the further forward you can
probe, and if you know the breakthrough technologies,
you have a good idea of what is coming. 

What I want to stress is simply what is actually the
key center activity in most individuals’ lifetimes, and
that is their livelihood, their job, the work that they do,
how they make their keep. When we go back and track
over time—I am tracking agriculture back as long as 2.5
million years ago, and industrial manufacturing about
2.2 million years ago, believe it or not—all of these
things have this long and continuous trend line. The key
one is simply where we have progressed with each one
of these sectors.

Using the percentage of allocation of the workforce,
in the 1880s in the United States, we ceased to employ a
majority of the workforce in agriculture. In the 1920s,
industrial manufacturing went down. In the third
period, the service economy. In the ’50s we began to
change, and by the 1970s, knowledge, information, edu-
cation, communications—all of that technology took
hold. Now, that gets us into the next chart, which takes a
look at the first of the five oncoming economic sectors
that will dominate society. The first one is that of leisure
time: recreation, hospitality industries, and entertain-
ment. By the year 2015, every American will spend over
50 percent of an entire life, directly or indirectly,
engaged in leisuretime activities.

When you go back to the very beginning of Homo
sapiens, or the Stone Age, we are looking at a time when
activity was so intense, there literally was very little time
for leisure. It was survival; that was a full-time effort.
But as agriculture comes in, we get maybe ten percent of
the time for leisure, and craft specialization maybe 17
percent. Now we are only up to the 1600s, and we get
mechanization—primitive at first and then continu-
ingly more advanced. So, by the year 2015, there are two
major changes that will occur. One is in the workforce.
We have gone in the United States from a 75-hour work-
week down to about 40 hours. France just this year
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embarked on a 35-hour workweek. The political rheto-
ric in Europe is to a 20-hour workweek. In the United
States we enjoy only 12 days of vacation a year; the Finns
get 37.5 every year. In the United States we celebrate
only ten holidays; in other countries of the world, as
many as 18. So, it gives you an idea of the dynamic, and
there are many, many other aspects that make up all of
that.

 The other place where we gain a lot of time is in the
household. All the sorts of things that you used to have
to do—like laundry: making your own soap, heating
your own water, a washtub, a washboard, rinsing water,
hanging them up, bringing them down because it
rained. Now you have an automatic washer and a dryer.
My favorite one is that it used to take my grandmother
about half an hour to cook oatmeal from scratch and
add the lemon zest, and the raisins, and the cinnamon,
and then clean up afterwards. A woman who worked for
me who is Marketing Manager at Quaker Oats eventu-
ally developed the 30-second cook-in/throw-away-con-
tainer oatmeal. So, you can get an idea of the kinds of
appliances that are your robots around the household
and what they do for you.

The next important era is that of the life sciences and
the biotechnological revolution and cloning. No longer
are we thinking about taking the hand that we are dealt
as divine will and foreordained. We are stepping in and
we are intervening, and we are already far along. Take a
look, for example, at the number of fertility clinics and
the number of fertility interventions. If you take the
perfect ovum and the perfect sperm, then you put them
into a petri dish and you’ve got the perfect zygote, and
you implant that into a surrogate mother, you already
have designer babies. And we haven’t even begun to tap
the possibilities with pluripotent cells and stem cells and
all that.

When we get into what I call the metamaterials era,
about the year 2200 or so, we are looking at high-pres-
sure physics and the very large and the very small. We
are looking at quantum physics and quantum mechan-
ics, and the ability literally to deconstruct material and
reconstruct it to specification. If we had the time, I
could give you a thousand examples of how we are
doing that with the very cold, with cryogenics and

superconductivity. And with Bose-Einstein condensate,
where now we can begin to look at the subatomic struc-
ture of matter and how it works and how it functions.
And plasma and thermonuclear fusion and so many
other things that we could talk about.

The next era that comes up is a very easy one, and it is
creeping up on us very fast. It is the new atomic age. It is
the age that changes our whole energy-based paradigm.
We will run out of petroleum in 42 to 50 years, for cer-
tain in 63, and at 90 years it is gone. We will run out of
coal in a little longer time frame—230 years maybe, but
certainly no more than 400 or 500 years.

The top ten feet of the ocean have enough deuterium
to provide 50 million years’ worth of thermonuclear
energy, as we develop those technologies. With the
efforts that have been made on mining the outer great
gas planets, and the opportunity for hydrogen and
helium cycle, and taming the thermonuclear fusion, it
makes the prospect of energy limitless and beyond the
wildest imagination of anybody’s need. Over 90 percent
of the universe is hydrogen; we are not going to run out.
We will find the technology.

The last technological area that I wanted to talk
about is that of the new space age. Believe it or not, we
have already spent trillions and trillions of dollars in this
area, most of it for military defense, spy satellites, and
communications satellites. I have a list of 1,850 satellites
that are scheduled for near launch.

We are getting into the hotel business, already look-
ing at establishing outposts in near space and in outer
space. There are organizations already that will put your
remains into the universe and the cosmos. They will do
that digitally; they will send your genetic profile out. It
depends on how far out you want to go: If you want to
go to the nearest quadrant of the universe, where there
might be sentient life, it is 50,000 bucks. And people are
signing up and they are doing it. Morticians are already
augmenting their business by taking a genetic profile
and storing your genetic profile for possible comeback
at a later point.

The beautiful thing about all of you that are assem-
bled here is that there are among us Nobel laureates that
I can see in the audience. I can see people whose ideas
have changed the course of humanity. There are among
you some of the greatest scientists in the history of the
world, and you have a chance to tug at their sleeves. 

Facilitator:  Thank you, Graham. 
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On the afternoon of the first day of the Symposium, the
participants launched into intense discussions of the
past and present trajectory of six topics that are
expected to bear significantly on the future of humanity.
Here, guidelines for those discussions were given.

Moderator: Karen Armstead

Participants: Plenary Session

Karen Armstead (Moderator):  Each of you has been pre-
assigned to a topic, based on the information we knew
about your background, areas of expertise, and inter-
ests. Each group has ten to 12 participants, and your
group assignments are listed in your binders. Observers
are welcome to attend and observe any session they
wish, and may at some point in the conversation be
invited to add their own comments to the discussion. 

There are six topics that have surfaced in the Human-
ity 3000 seminars as likely to have particular signifi-
cance to the next thousand years, and each group will be
discussing one of those six. Those topics are: Group No.
1, scientific and technological developments; Group No.
2, space and wild cards; Group No. 3, the planet: envi-
ronment, resources, population; Group No. 4, the
human genome and genetics; Group No. 5, globaliza-
tion and governance; and Group No. 6, evolution.

Notice that you will be spending a significant portion
of your time today and tomorrow in your groups
focused on the topic. Today, your task is to think about
and discuss the past events or milestones or discoveries
or advances in your subject area, and to come to a state-
ment about where things stand at the present time. You
will be formulating a past and present trajectory for
your subject. At the end of your discussions today, we
will ask a representative from each group to present
your findings in a ten-minute summary to the full Sym-
posium group. You will want to choose that representa-
tive during your meeting today. Tomorrow you will take
that same topic and extend your trajectory into the
long-term future. 

Now, rather than assign facilitators to the groups, as
we have done at the two seminars, we are going to try a
different method. In each group, one person has been
designated as the leader and another has been desig-
nated the monitor. The usual role of the facilitator is
split between these two individuals. The leader will be in
charge of keeping the discussion moving, calling on
speakers, summarizing your discussion as you go, and
so on. The monitor will help keep the session on track
by speaking up if the conversation is going off on a tan-
gent. The monitor will also make an effort to control
cross-talk and remind speakers that the microphones
must be used if comments are to be captured for the
record.   

Are there any questions? Again, you will find in the
binder what group you are in, what your topic for dis-
cussion is, and what room you will be meeting in. Please
go ahead to your group sessions.
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These nine participants were chosen, based on their
backgrounds and expertise, to discuss the past and
present trajectory of developments in science and tech-
nology.

Participants: Clement Bezold (Monitor)
George Bugliarello
Joseph Coates (Leader)
John Delaney
Jerome C. Glenn
Susantha Goonatilake
William Halal
Sohail Inayatullah
Graham T. T. Molitor

Coates (Leader): It is our task to explore the role of sci-
ence and technology in the past and to the present time.
That is a comprehensive subject for the time we have.
Maybe we could start by developing an agenda that you
would like to talk about. Then we can vote that list
down to a few topics that will be manageable to discuss
today. What we end up with will be the topics for
tomorrow for developing trajectories into the future.
We have a significant background among us, in terms of
technology. Who would like to start?

Bugliarello:  The biomachine interface is clearly a very
major one. You can see it already today in artificial
organs such as a pacemaker, bringing together biologi-
cal organs and machines, but those are very crude. You
will see it more and more with tissue engineering and all
sorts of things. The way I like to look at it: A conven-
tional machine, a conventional artifact, is a definite per-
formance entity. You design it; you know exactly what
you are getting out of it—or you should know. A biolog-
ical organ is semi-definite. We don’t quite understand
completely yet how a biological organism functions.
Bringing these things together brings together a definite
and a semi-definite performance entity. The result is all
sorts of immense possibilities. We see that in some bio-
electronic sensors where you put in an enzyme as the
sensing element, combined with an electronics matrix
or substrata. So, this is just the beginning, but clearly it
is going to continue to go that way. 
     If you start thinking definite, indefinite, semi-defi-
nite, then you can also think of technology and art. Art
you can look at as an indefinite performance entity in
the sense that if you paint something you never know
how the public will view it. You know what you want,
but you don’t know how it will be viewed by someone
who sees it. This is one of the real problems of today’s
technology: the fact that art brings an emotional com-
ponent that definite machine technology, if you like,
does not have.  As an end result, we have anomie; as an
end result, we have this tremendous numbing sameness
that affects us because we have created environments
that don’t give us emotional satisfaction. So, these are all
aspects of the biomachine interface.

Coates:  Before we have other people comment, could
you go one step further and come to some end point. It
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might be ten years, 20 years, 30 years from now, but
where would you see this biomachine interface leading
us? What would be the most frightening outcome?

Bugliarello:  Well, not ten or 20 years from now, but if I
go one or two hundred years from now, then I see that
there will be much more difficulty in separating the bio-
logical organisms from the machines. At this moment
we interface with machines externally, but we are begin-
ning to interface internally, in our bodies. We will be
reaching a point at which the interface will be so close
that the separation will be very difficult. On the other
hand, there will be all sorts of immense questions. Let’s
say that you implant an artificial organ in a child that is
growing. Would the organ grow? There are all sorts of
technical, scientific challenges that go with this.

Glenn:  I would like to build on that. I think that if you
take a look at some of the trends in technology, one
could organize them in two ways. One is how technol-
ogy is being microminiaturized and being put in and on
our bodies. Our glasses, our wristwatches are early, pri-
mative examples. As that is extended out into the future,
there becomes no distinction between the body and the
technology, as you were talking about. And, two, you
can also take it to the other direction. We are offloading
our minds, our ideas into the physical environments:
You talk to your house, and the house talks to you. So,
the long-term future becomes a continuum of human
consciousness and technology so that you don’t know
where it begins and where it leaves off, and that becomes
the characterization of the post-information age as it
becomes the conscious-technology age.

Goonatilake:  I want to step slightly outside the box but
continue in the thread. First, it is science and technol-
ogy, not technology. Secondly, in projecting a trajectory
we have to look at where we come from. If we look at the
next thousand years, we have to look at the last thou-
sand years. If we look at accelerating history, we perhaps
have to look at the last two thousand years, or last three
thousand years. The last hundred or the last two hun-
dred years are just a blip in this continuum. I believe we
are sampling just a slice of the blip, a micromoment.
     Stepping outside the box, I would like to see not only
a merging of the biology and artifact, but merging of
culture, of brain stuff, through our genetic systems,
through our artifacts, through computing systems. So,
what we are going to see is a merging of three streams:
biological information, cultural information, and arti-
factual information. If you do that, you have to step out
of the streams that we are given; we have to imagine
things that we cannot imagine now. We have to think
how we would mention the unmentionable. It is a bit
dicey, perhaps, like thinking in my language and talking
in another language, using three different metaphors.

Halal:  The thing that impresses me is the imminent
development of smart machines, software, and the
enormous flood of information that is just beginning to
inundate us—and the complexity, which is going to
demand intelligence in all of these systems, the systems
Jerry was talking about, for instance, the ubiquitous
computing systems. Everything becomes alive, but it is
also smart. You just tell it to do things and it helps you
find your way through the complexity of modern life. 
     I love the idea of the virtual assistant: a software pack-
age that is carried on your portable machine, and it
monitors everything you do and all the files you have
and everybody you know. It learns how you behave, just
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like a real assistant would, and you tell it to do things the
way a real assistant would. It takes over and does the
routine tasks for you. There is no other way to get
through the enormous complexity of modern life. I see
that everywhere. 
     I see the internet evolving to the point where you will
just talk to a big, flat wall monitor with a robot and it
will be like you are talking to a person. You will be able
to configure it any way you want: the movie star of your
dreams. When you want to buy something, it will be like
a salesperson and will know all of the merchandise. You
will just tell it what you want. I think that is going to
happen; I think the capability is almost here, and it is
going to be an integral part of the near future. Every-
thing smart.

Coates:  Bill, could you pick up a linkage there? You are
talking about smart machines, but we were still on the
biomachine interface. Is there an interface here?

Halal:  As George and Jerry said very nicely, the whole
world becomes alive, but it is more than just alive. It is
smart; it has intelligence; it assists you as you go through
life. You tell it to do tasks, and it helps you find your way
through the complexity and the information overload. I
am just adding a dimension to what Jerry and George
described.

Coates:  Would you go so far as to say that the bioma-
chine interface is a weaker concept than everything
becoming smart?

Halal:  Well, the biomachine brain, perhaps—that is bio
in the full sense. 

Bugliarello:  The biomachine is only a subtheme. If you
take it beyond, I call it the biosoma: biology, society, and
machines forming an ever more interacting system and
ever more indivisible system. It is the concept, if you
like, of hyperintelligence, where you start thinking of a
world in which every human being is connected with a
computer, is connected with other human beings
through telecommunications and information net-
works. The question that we are beginning to see now,
because we are communicating already across the world
with the internet, etc., is whether a true global intelli-

gence, hyperintelligence, will develop. We have a dimen-
sion greater than the current human intelligence and,
until now, largely unaided by these interactions on the
global scale. So, biomachine is only one aspect, but I
prefer to use the term biosoma: bio, social, machine
interface, an interaction and entity that comes out of
this.

Coates: Anything further on the biomachine? We
haven’t heard from you, Graham.

Molitor:  I think that our logical connection here is with
computers and communications technologies. I would
like to branch off just a little bit differently, because I
think some of the entering wedges of this interface are
quite a bit different. For example, it involves genetic
diagnostic techniques. Affimatrix has a chip about the
size of my thumbnail with a million microwells in it. It
can be doped and it can give you a genetic profile for a
million genetic dispositions toward disease with a sim-
ple sample of your DNA. Now, I think that that intro-
duces a whole new wave of technologies that involve this
kind of biointerface, but of a different nature. Of the
two to four thousand genetic diseases that we already
know about, we are in a position now to eliminate hun-
dreds of millions of incidences of human suffering that
might surface downstream. That is an enormous
endowment to humanity. 

Goonatilake:  If the purpose of the exercise is to take a
baseline into the future, we should see that what you are
talking about is essentially a ten-year, 20-year time
framework. These things are very much in the cards
now. If you, again, step outside the framework of this
discourse, which is the last 20 years’ congealed history
within Europe, partly fed by outside of Europe, and see
what is outside, and also see what is behind us, we get a
different picture. You get somatic fields in culture, in
computing artifact, and in genetic systems, which gives
you a very rich ecology that is now emerging. It is not
just one global brain; it is a global brain of genes, inter-
acting gene flows leading into multiple speciation: cul-
tural flows, multiple speciation; artifactual flows,
multiple speciation; and flows up and down from each
other. As culture is transferred into artifact, artifact into
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culture, genes, gene machines, gene sequencing, and so
on, you get a very rich view of an incipient ecology now
emerging.

Delaney:  A couple of things come to my mind as I sit
and listen, and as I have tried to absorb what our charge
is. I would suggest the mental experiment of putting
yourself back at the dinner table at Charlemagne’s pal-
ace and he has invited us all over to talk about what is
going to happen in the year 2000. Looking forward,
what would it be like to imagine where we are meeting
and how we are doing this? That is a major dislocation. 

The evolution of science and technology is character-
ized by the questions you ask, and technology is the way
you get at the answers, in my view. Now, that is not to
say that technology doesn’t sometimes lead to discover-
ies, as it did with the telescope, but the kinds of ques-
tions that I ask are somewhat different from those that
you folks ask. I am interested in how planets function.
Maybe it is a cosmic imperative that planets generate life
and what is unusual is when they produce futurists. Or,
for that matter, lawyers. The point is that a whole series
of questions about how planets function is what preoc-
cupies a large number of folks in the worlds that I come
from. And that can be addressed now only by this con-
tinuum of the biomachine approach. 
   Because we are on the threshold of fundamental
changes in the questions we ask, we can’t answer them
with the technology we have now, and we are on the
threshold of fundamental new approaches to using
technology. That is, the integration of artificial intelli-
gence with incredible sensor technology that is evolving
very rapidly, with the capacity to use robots in ways we
never imagined to literally enter the environment of this
planet and others to continually keep track of the
changes that take place. Those changes that we would be
trying to understand are the changes that took place
that spawned living, thinking creatures on this planet.
So, the fundamental shift into a world in which we can
actively interact and perhaps even perturb whole plan-
ets to see how they may behave is the kind of bioma-
chinery that I would like to see us move toward. 

Coates:  You are moving past biosoma to bioglobal.

Delaney:  Bioplanetary.

Inayatullah:  My take is that part of getting to that is the
context of science and technology. Using Laszlo’s exten-
sive versus intensive, from the extensive you begin to talk
about science technology, biology technology, usually in
reductionist terms, so it becomes very much about the
artificial society or what the artificial society looks like.
At what level will be robots, at what level will be
humans, and at what level will be clones? The whole dis-
cussion moves there. 
       The other way to talk about technology is in terms of
the content of these information systems, whether with
web-bots or eco-bots. One is just that we will have more
information; the other is: What type of information? Do
we want more eco-bots? For example, if I am eating this
ice cream cone, do I want to be able to know where it
was made, how much it cost, the likely influence on my
health—the whole health coaching idea.

Coates:  Sohail, are you drifting away from the bioma-
chine topic? We want to first concentrate on the bio,
then move to something else. Is that what you are deal-
ing with? 

Inayatullah:  The point that I am making is that the con-
text of the biomachine interface is informational and it
comes of a particular view of culture. If you change the
context…the issue for me is not bio-brain technology in
terms of the information, but how do we create more
communicative relationships? Your original definition
of technology, when you talked about the brain and in
what ways does technology participate in creating dif-
ferent ways of knowing, you were talking about how
technology opens up ways of knowing and opens up
cultures. You can also get a definition of technology that
closes up culture, so I want to open up the idea of tech-
nology in itself as a culture so it becomes much more
malleable. The future of technology becomes less about
just information, but about content and about commu-
nication and the meaning we give to it. It is not just the
information, but the values behind it and the content
behind it.
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Bezold (Monitor):  This is my intervention on the brain-
bio discussion, and what is interesting for me is two-
fold. One, some of you were talking about the alive envi-
ronment and monitoring. Then if you take the eco-bots
or health-bots that Sohail was beginning to describe,
there is an incredible set of forecasts here. But what I
found interesting about this conversation is this tension
that is often consistent with the Foundation’s observa-
tions—and I second Sohail—that it is our perspective
about this that is as important as our specific forecasts.
For me, the question that the conversation raises is: Is
there in a hyperintelligent setting a hyperwisdom? And
is that wisdom a transpersonal wisdom and how does
that play into the more reductionist, classical, extensive
notions of technology? So, my observation is that this is
a great area to investigate. 

Coates:  We are asked to assay the present and the
emerging situation. Clem, you thought that there was a
great deal to be said around this question of wisdom.
What do you see? What is our current status, vis-à-vis
technology as an aid to wisdom? 

Bezold:  The way I see it, there are great opportunities at
two levels: one, in technology itself, and the other, the
context of its use. Is there more wisdom than we have
been showing? Generally, the mass of technology in the
marketplace doesn’t yet show enhanced wisdom, in the
commercial, extensive setting that Laszlo was describ-
ing. If you ask whether there are seeds of a more inten-
sive, more wisdom-focused, more values-related view of
the emergence of the polar technologies, I would say,
yes, there are. Duane Elgin, who is a participant in this
conference, has a book entitled The Promise Ahead,
which does a very nice job of setting out some of the fac-
tors. 
     When I look at what we call “smarter markets,” there
are factors being placed against technologies going into
the marketplace, like the ISO 9000 and 14000 standards
for judging products. Those are social technologies;
they are value technologies. Roughly, the 9000 stan-
dards cover the workers’ safety and health, and the
14000 standards value the environment. They are social
values put on the emergence of technologies. As a futur-
ist, I ask what are ISO 25000 and 35000? And I am told
that, in effect, they are humanity inventing greater wis-

dom and putting it into the marketplace. That is,
maybe, ten to 15 percent of what is happening in the
marketplace is intensive. The other 85 percent is still
extensive. So, I see some very interesting possibilities.

Halal:  I would like to pursue the trends that have been
described very nicely here. Susantha did a wonderful job
of describing the biological metaphor—it is really a par-
adigm we are talking about: the mechanical, biological,
cultural paradigm of the whole planet. That is what
John was saying. And Sohail did a wonderful job
describing how the key factor here that makes it all work
is information. I think that is exactly right. 
     The conclusion that we may not be aware of is that
the rate at which that information, that knowledge is
accumulated is increasing dramatically. There is a focus
on knowledge itself, not simply the communication
links, but knowledge: the way knowledge is created,
transformed, stored, retrieved, put to use. It is the big-
gest thing in the corporate world. And that, I think, has
profound implications, because it means that we are
harnessing the very process of innovation, so the rate of
development in all fields of science and technology is
accelerating as never before. 
     The implications are that we may be surprised by the
timetable during which some of these very exotic devel-
opments occur. I think, frankly, 30 or 50 years is all it
may take for some of these really profound develop-
ments to break, especially when you get a whole world
of five to ten billion educated people working on this
stuff all together, connected by the information net-
works. All this information in these various systems is
interacting in a positive feedback. The acceleration of
the rate of innovation in science and technology is, I
think, a major feature of this perspective. 

Bugliarello:  I was taken by the Charlemagne example.
At the time there was a sense of optimism in his court,
because he felt he was really unifying Europe, creating
the new Roman Empire. Little did he know, and little
could they foresee, it was around the year 800 that the
whole civilization collapsed, shortly after him. So, just a
note of caution as we think about this; it is not going to
be simple. 

 Is there in a hyperintelligent setting 
a hyperwisdom? And is that wisdom

 a transpersonal wisdom…?

…we are harnessing the 
very process of innovation, so 
the rate of development in all 

fields of science and technology 
is accelerating as never before. 



184 Section VII.B.1 • Past and Present Trajectory Workshop • Group 1: Scientific and Technological Developments 

But the point I would like to make: The concept of
biology-society-machines has formed a very strong
entity, indivisible; it is very powerful. For instance, think
of contraception. We can do contraception biologically;
you can do it mechanically, by contraceptives; or we can
do it by social pressure. Think of what is beginning to
happen already in the military sphere: Military technol-
ogy and science in the military are really indivisible,
have always been. But, think of what happens. Now you
think more and more of automating war, wars without
human losses. When we consider space, the great con-
troversy is whether we go to space with humans or with
machines. It is not a foregone conclusion. Over the next
hundred years or so, we may decide that before we go
into space with humans—other than the space sta-
tions—it would be certainly a better use of resources to
go there with machines. 

These are things, I think, that have to be considered.
When we talk about biomachine interface, I would like
to go beyond information. Machines are about infor-
mation; machines are about energy; machines are about
materials, and each one of these aspects can interact. It
is not only information. We tend in this conference to
talk very much about information, very little about
energy, and virtually nothing about materials. If we
were to look at the process whereby an organism is
assembled, starting from the embryo and going up, and
creating increasing degrees of complexity, that is a
material process; it is an energy process; it is an infor-
mation process. What we have not learned is, not to
imitate, but to take a clue from that and build machines
that way. So, I see this biomachine interface and bioma-
chine social interface as being really a very fundamental
guiding principal, whether it is explicitly used or not. 

Coates:  We are going to drop this subject for the minute
and develop a list of additional topics to talk about.
Clem, would you note No. 1 as genetics, No. 2 as brain,
and No. 3 as bio-social-machine interface. Let’s go
around the room. Who has another candidate?

Goonatilake:  I have a candidate that is very different
from the course you have taken, which is a time-slice
arising from your experience and your understanding,
just like the biomachine is an engineer’s idea of the
world. The topic is science and technology. Science has
been missed all this time. I am an engineer. I am very
comfortable with the type of things that you talk about.
A factor that we should bring in is the nature of science
and technology, and if we bring a macroview of science
and technology, then we can stand back and look at the
nature of the beast, which we haven’t. It is not possible
to do buzzwords. We can put up genetics; we can put up

atomic energy. Those are buzzwords. I can go with that,
but we have to stand back to look at it from a thousand-
year possible perspective. We have to see what the
nature of science and technology is. 

Coates:  We understand the point you are raising. Let’s
add it to the agenda. Do you have a topic, John? 

Delaney:  I do. I would like to talk about how planets
function and how they may spawn life.

Coates:  Bill, do you have a topic?

Halal:  Yes. I think we might consider the technology of
consciousness, which is similar to your No. 2, but it is a
little more broadly conceived, and I think that is a huge
area of potential developments.

Coates:  George, do you have a topic?

Bugliarello:  Science and religion.

Glenn:  One topic on that. The internationalization of
science. Before, it was always within a culture. Science is
an epistemology in the house of philosophy—science is
not a static thing; it is an epistemology. Now we are
internationalizing the epistemology of science.

Molitor:  The ability to manipulate matter to whatever
dimensions, desired specifications you could imagine.

Inayatullah:  Long-term trajectories and transforma-
tions in science and technology in terms of what they
mean to our self and society, changing metaphors in sci-
ence and technology.

Delaney:  I would like to discuss the limits to life, the
environmental boundaries of life.

Coates:  George? Another one?

Bugliarello:  The future of the Earth.

Coates:  Jerry?

Glenn:  Nanotechnology and its integration into biology.

Molitor:  Extraterrestrial development and activity.

Goonatilake:  The introduction of epistemes from other
cultures and enriching the field.

 …we are internationalizing the 
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Coates:  A suggestion: social technologies. Things like
new institutional formations, laws, regulations, and so
on, are technologies that are terribly neglected.

Bezold:  I would like to talk about Laszlo’s notion of
intensive development, as opposed to extensive devel-
opment, and what that means, including the question:
Are there altered states of consciousness, communica-
tion, and other forms of technological reality? 

Halal:  I would like to suggest a field, but I am not sure
what to call it. The management of complexity or differ-
entiation among members of a species. In medicine, for
instance, the realization that every individual is unique
and that they need special forms of treatment. The same
thing happens in farming and almost all fields.

Delaney:  Two points: One is a note of humility that
there is not much known about what is left to be discov-
ered. And second, a bona fide question for us to ask as
futurists is: How does a society optimize its rate of dis-
covery, because that is the seed corn of any developed
society. It is perhaps our charge to husband the rate of
discovery.

Coates:  Energy sources. Anyone else?

Molitor:  Weather modification and control.

Goonatilake:  I want to bring philosophy into technol-
ogy, discovery machines. Artificial Intelligence two years
ago, I think, had a special issue on it.

Bugliarello:  Survival biology. How does one survive,
given natural catastrophe, human-made catastrophe…?

Glenn:  The evolution of artificial intelligence beyond
human control. There are self-organizing robots and
software that can create strategies beyond our under-
standing today. This is just beginning. AI beyond
human understanding and beyond our control is begin-
ning now.

Molitor:  The ability to transcend supposed finite
aspects of all matter—speed of light, for example.

Coates:  Another science or technology to add to this?

Goonatilake:  Transcending our view of the world in a
way that sees a different world from us, in the way that
AI would see different worlds, so there would be cogni-
tive barriers of a foundational kind between us and
them.

Coates:  All right. We now need to get a little coherence
into our discussions. Let me suggest that we do a quick
vote on these 24 items. Let’s have Clem quickly run
through the list for us. Will you please do the following:
Note five, by number, that you want us to discuss.  

Bezold:  Okay. One, genetics; 2, brain; 3, bio-social-
machine interface; 4, nature of science and technology;
5, how planets function and spawn life; 6, technology of
consciousness; 7, science and religion; 8, international-
ization of the epistemology of science; 9, manipulation
of matter; 10, changing metaphors of science and tech-
nology; 11, the limits of life; 11A, the future of the
Earth; 12, nanotech integration into biology; 13, episte-
mes enriching science and technology; 14, social tech-
nologies; 15, intensive technology development as in
Laszlo’s sense; 16, complexity; 17, optimizing the rate of
discovery; 18, energy sources; 19, weather modification;
20, discovery machines; 21, survival biology; 22, evolu-
tion of AI beyond human understanding and control;
23, ability to transcend all limits; 24, AI’s views of the
world.

Coates:  Okay. Everyone should have five numbers writ-
ten down. Don’t vote for No. 3 because we have already
discussed it. Clem, you and I will have to vote on this,
too, since we are part of the group. Are we ready to count
the votes? Let’s go down the list. No. 1? Six votes. No. 2?
Two votes. No. 4? One vote. No. 5? Two votes. No. 6?
Four votes. No. 7? One vote. No. 8? Two. No. 9? One. No.
10? Zero. No. 11? Zero. No. 11A? One. No. 12? Five. No.
13? Zero. No. 14? Three. No. 15? Three. No. 16? One. No.
17? Three. No. 18? Two. No. 19? None. No. 20? One. No.
21? None. No. 22? Four. No. 23? One. No. 24? Two. 
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Coates:  The winners are the evolution of AI, nanotech,
technology of consciousness, and genetics. Let’s look at
the technology of consciousness, since that is different
from other things that we have talked about. Does who-
ever put that up want to make an introductory com-
ment? Bill?

Halal:  I know that there are technologies now for doing
that, a number of them. There are electronic gadgets
that can change the state of the brain waves that your
mind generates. Drugs, meditation, prayer—there are
many things to do that now. The thing that impresses
me is that, as George and I were talking, and I think
throughout the conference you can see the concern, the
awareness that people have that this is an important
domain of attention. This is where all the problems in
society really originate: at the level of consciousness and
awareness and beliefs. So, it seems to me the need for
somehow manipulating consciousness—for the benefit
of the individual; I don’t mean in some Orwellian
sense—is going to grow to a great extent and it is going
to become a very rich field. It is fraught with many
moral implications, I know, as well. 

Glenn:  If you take a look at some of the trends in mar-
keting and the ability to get somebody to want a prod-
uct, the sophistication of that—call it Exhibit A—the
trends in marketing: how that is done. Two, the evolving
field of information warfare. Three, the evolving field of
social marketing. By social marketing I mean, for exam-
ple, what the United States did with cigarette smoking.
There was a concerted effort to change the mind of the
United States about smoking, and they did it pretty well.
Now, what is interesting, if you take those three ele-
ments, see how they could evolve and interplay, you
have a lot of forces for good and a lot of forces for evil in
there.

Coates:  I am not quite sure what is meant by conscious-
ness, other than self-awareness.

Glenn:  I would say that consciousness means awareness
of awareness, and you could be aware of something else
without being self-aware.

Coates:  Right. I don’t see consciousness as anything
more than awareness, so one of the things that I would
like to see would be ways of stimulating people’s think-
ing or making them conscious and aware of alternative
futures. If we had a technology that would allow us to
think contingently, to think creatively, to think meta-
phorically, to think specifically about what we have not
yet experienced, it would be of enormous value in
beginning to build an understanding of the future.

Bugliarello:  I still have difficulty with the word con-
sciousness in this context. Awareness is different. There
is self-awareness, perhaps the first step to consciousness,
but consciousness is something that no one has really
been able to define very clearly. If we talk about aware-
ness, awareness of the fact that I am being influenced by
other things, I still have difficulty in calling it conscious-
ness.

Halal:  I don’t think we have to get fancy; it is just a state
of mind. I think we all experience continual shifts in our
state of mind throughout the day. It is a fact of life; we
all struggle to maintain equilibrium in our state of
mind. It is a domain, as I define it, beyond knowledge. It
is everything beyond knowledge. It is all the things that
cannot be contained by that rational world of knowl-
edge.

Coates:  Sohail?

Inayatullah:  I think Jerry and Bill opened up two
important spaces. The idea of scenarios or futures is
quite crucial here. One way to articulate this is if we look
at two boxes or two scenarios of the future of conscious-
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ness over the next thousand years. One is clearly what I
would call a horizontal consciousness view. That is where
corporations use softer tendencies, intuitions, to
manipulate attempts of higher consciousness. It is very
much a postmodern view that all of consciousness is
basically equally valued: Someone is talking to witches;
someone is talking to people after death; someone is
talking to a table; someone is talking to nature; someone
is talking to God, and somehow it is all equivalent. So,
the preconsciousness or the Jungian archetypes are sud-
denly equated with a higher transformed consciousness.
It is very much what I would call a horizontal thousand-
year future of consciousness where evil is central. 

Now, if we flip it to the other side, we start to look at
the technology of consciousness in a vertical way, that is,
to come up with a model where the purpose of the tech-
nology of consciousness is about wisdom, is about
good. It is thus important to have a layered view. So, at
one level it is consciousness as self-awareness of aware-
ness, as Jerry says, but it is also consciousness about oth-
ers. How do we listen to other cultures, other ways of
knowing? And that extends to consciousness about the
Earth. And that goes beyond, to extend consciousness
about the universe or about something that is beyond
our capacity to imagine, and that becomes an overarch-
ing concept. It is important to have vertical layers. We
can’t lose that gaze. 
     Now, that is different from running around a fire and
going into some type of trance. It is almost like a pre-
consciousness bliss, but we are talking about moving up
a range of consciousnesses. The technologies, as Bill
indicates, are there to make it easier. You have biofeed-
back, etc., but as Susantha, I am sure, will point out,
almost every traditional culture has always had some
type of technology of consciousness. The importance of
science in this discussion is to not remove science from
it—to not say: Well, that is meditation and this is sci-
ence—but to bring the rigors of analytic thought to
begin to do typologies of consciousness, to understand
consciousness but still understand that consciousness is
always going to be a step away from it.

Coates:  Can you give us a trajectory of that?

Inayatullah:  Yes, I will give you two scenarios. One is
very much this communicative, consciousness world
where we have heightened consciousness—Laszlo’s
word was intensive. The second is very much a horizon-
tal scenario where consciousness goes crazy, in a sense,
where everything is allowed and you have people on
Oprah—US daytime talk television—talking about
their consciousness. In effect, it takes out the moral

dimension and it takes out the possibility of real social
transformation. So, those are the two scenarios. My
hope is the first. The reality today is the latter.

Goonatilake:  I would like to take a very matter-of-fact
view of consciousness. I don’t buy the Jungian sense; I
don’t buy the Hindu sense that there is something mys-
tical out there. I take a very matter-of-fact view, the way
we see the world. I would like to transform it. I would
like to see the world sometimes the way that a dog sees
it. A dog can hear sounds that I cannot. Very probably
we could download brain stem cells and rewire our-
selves. This is very much on the agenda, and maybe 20
years hence, we could have germline manipulation so
that I could enlarge my aural and visual spectrum, so
that I could switch from one frame of knowing the
world to another, possibly at will, and possibly even
through meditative techniques.

Glenn:  I would like to build on what Susantha just said.
If we go back to the house of philosophy where science
is one epistemology, it is just one epistemology. But then
imagine the idea of a technology or a tool that allows us,
at will, to shift from one epistemology to another episte-
mology, to still another epistemology, to evolve an addi-
tional epistemology that is a cross-referencing of
epistemologies, so that we don’t have one epistemology
to unveil truth, but we have a cross-referencing of many
epistemologies. That, itself, could be, Bill, a technology
of consciousness. That alone could be another tool.

Bugliarello:  Let me take a step backwards to a more
modest issue. This is very intriguing talk, by the way—
the families of epistemologies—but let me ask this. In
terms of machines, if we took the technology of con-
sciousness, would you subsume under the theme also
the technology of creating consciousness in machines?
The same way that computers are enabling us to under-
stand aspects of the brain—focusing on this in terms of
machines—how do I provide a machine with con-
sciousness? This is a very hotly debated topic. Would
that be subsumed under the topic also?

Coates:  We will have to hold the answer.
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Molitor:  When we are talking about consciousness, we
are talking about the ability of the brain and its total
function to do things. Little Lucy—her cranial capacity
was one-fourth that of what the average brain around
this table is today in cubic centimeters. We use only two
to three percent of the brain and, if you include all
autonomous functions, it is certainly no more, in the
literature, than ten percent. This means that we have an
opportunity to enhance the ability of the brain to pro-
cess information, and I think that the time frame for it
comes in about 2200, after we have mastered the
genome. Then I think a whole new process opens up, far
more complex, some 26 trillion synoptic neural connec-
tions, very much more complex. But I think it is just like
plumbing the blueprint for life and the genetic code. I
think we can do the same thing with the mind and vastly
expand. 

Now, the second thing: We were talking earlier about
biochip implants to augment. Well, there are only 23
million volumes in the Library of Congress: a megabyte
a book, 230 terabytes. You can now transmit in optical
laboratory conditions ten trillion bits, not bytes, a sec-
ond, which means you can transmit the entire Library
of Congress in less than a minute’s time. Now, what that
means is that as you get into the development of quan-
tum computing technologies, which are underway for
40 years now, and a lot of interesting breakthroughs
coming along, it means that you are going to be able to
increase the packing density of a computer chip by a
trillion-fold, perhaps. That is my estimate. That means
that you could have a chip the size of your fingernail and
it would have the entire Library of Congress contents
built into your body, and it might be possible to build
biological tendrils and connect it to the brain.

Bezold:  I have two questions on evolution. Is there a
moving towards wisdom and can that be defined? And,
for those who are closer to this arena, what is the differ-
ence between profound mystical meditation and
“intensive” development? The other question that
strikes me, which also relates to one of our other topics,
is: When AI starts doing this consciousness research on
its own, will it be any different?

Coates:  As the chairman I will make a comment. I find
this discussion unsatisfactory, because I find it in cate-
gories where there is no clear definition or meaning. If
you look at the content, what you really are all talking
about are basically means of enhancing the availability
of knowledge and information to people. The point that
I am getting at is that it is an incoherent discussion
because the fundamental organizing concept, con-
sciousness, doesn’t have an explicitly stated or a general
definition that we can all adhere to.

Goonatilake:  Referring to your comments that the idea
is to enhance information-processing capacity, that by
2200 we will be able to do gene manipulation with your
brain to do enhancement. This begs a question: Why
should you want to do gene things with your brain, bio-
logical things with your brain if your quantum com-
puter is already there and has a much higher density of
connections and a vast possibility of interconnections?
You would put all your cognitive, all your information-
processing, through little fingernail-size chips embed-
ded all over the place and you live in a sea of these
embedded, interconnected devices. But on the other
hand, you could enhance your brain, enhance the con-
sciousness in the primitive sense organs of smelling the
world, seeing the world, enlarging the world, psyche-
delic, nonpsychedelic. To this enlarged sensual input we
could also add a whole battery of epistemologies that
are outside the present frames. You could have a peri-
odic table of conceptualizing the world and fill in gaps
as you go along.   

Inayatullah:  To refer back to two points. One was when
we are talking about layers of consciousness and the
question: What is the role of AI in it? You can start to
answer that in at least two ways. The way I prefer to
answer that is to examine the Dalai Lama. I see him as a
politician and a very good politician. He has succeeded
in getting everyone wanting to meet him, partly because
he had a decision to make. Given the richness of Bud-
dhist theories of consciousness, what does he empha-
size? He decided to emphasize compassion toward the
others. If he had gone into the paranormal stuff, the
Buddhist psychic stuff, he would have lost everyone. 
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     If you extend that, part of transformed consciousness
is our relationship with other life-forms, and that
becomes the issue of ethical evolution. When robots
become sentient, when new life-forms emerge, are we
going to treat them like we have treated other cultures,
or will we develop an ethic towards the other? To me,
the transformed consciousness—going to Clem’s
issue—is not so much the ecstasy and meditation, but
the result of that, if that is more compassion towards the
other, and the other could be any new life-form that
emerges. How will we ensure that we treat them better
than we have treated ourselves?

Delaney:  I share some of Joe’s reservations here in that,
if it is possible, it would be nice to have a few explicit
examples and a couple of definitions. Some questions
are: What is the purpose of consciousness and are there
ways of actually quantifying it or measuring it, or even
assessing whether or not you are more conscious than I
am or whether our great-grandchildren will be more
conscious than our grandfathers? How do we plot suc-
cess in the quest for more consciousness? If we can’t do
that, we are going to have a hard time carrying on a very
scientific discussion. It may be technical, but I don’t
know if it will be scientific. 
     It seems to me that one of the real reasons for con-
sciousness is enhanced understanding. In my view,
enhanced understanding will lead to the response that
you just outlined about the Dalai Lama, about the
awareness of treating other organisms well, as well as we
can. But my concerns here have to do with definitions,
with explicit examples of the various epistemologies. I
heard what you said, but I didn’t understand what you
said. Six or seven or eight different ways to get to…I
assume you were referring to truth. I would like to hear
how one can go about that.

Coates:  I have asked Bill to give us the last comment on
this.

Halal:  I would like to try to bring some clarity to this.
You can see this as an emergent phenomenon, that is, it
emerges from simply being alive. You have all of these
normal things going on: Your brain and you are reacting
to the world around you and you are learning and all

that. But the phenomenon that emerges from normal
living transcends knowledge; that is the important
point. It is not knowledge. It can’t be stored in a com-
puter anywhere. It organizes knowledge, so it is a state;
it is a transformation of the way the brain works. The
same knowledge going into a different state of mind
would be used and interpreted differently. It is the sys-
tem that organizes knowledge. And every human being
has this. We just don’t make it explicit; we don’t think
about it very much. It is a state of mind. 
     Let me give you some examples of how that state of
mind is dramatically altered. One is intoxication. You
take some pot or have a couple of drinks and your state
of mind is going to be dramatically transformed—and
that is what people want; that is why they do it. Reli-
gious conversion. History is replete with stories of peo-
ple who, for one reason or another, had a complete shift
in perspective because of their belief system. Or it is
simply falling in love, or hating somebody—the emo-
tions. That is the point of emotion: to take you from one
state of behavior and put you into another state of
behavior. That is why emotions have been built into us
as a survival mechanism. If you are in a combat situa-
tion, your brain tells your emotions: Get that person
angry! The anger changes the way they interpret and
receive information. So, that is the emergent level of
consciousness. I think this is empirically verifiable phe-
nomena. I don’t think there is any doubt about it. We all
live with it constantly; we are constantly struggling with
our state of consciousness. 

The other issue, which I think has to be distinguished
from this, is the one that Laszlo referred to and that
many people here bring up: Are these states of con-
sciousness connected? Is there a form of spiritual energy
that runs through the universe and that connects us all?
That, I think, is a different question, but it is a very
intriguing question. I think it may be that in, I don’t
know, some period of time, we may come to understand
and—God knows what—measure and control spiritual
energy the way we now control radio waves. A hundred
years ago, who would have thought that you would be
able to send a beautiful picture—television—thousands
of miles away? It would have been a crazy idea. Some-
thing like that may be true about the spiritual world.
The interesting thing that we are learning from the
study of physics, I think, is that spiritual energy may be
transmitted instantaneously throughout the universe.
Not at the speed of light, but instantaneously. 

Coates:  All right. Let’s go on to the subject of genetics. I
think the key thing is that in the last 60 years, we have
learned that the heritable characteristics of all things are
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due to a class of chemicals called DNA, deoxyribonu-
cleic acid. We have learned that this is a code that con-
sists of four components, considered then as A, B, C,
and D. We have deciphered that code; that code pro-
duces proteins; those proteins then catalyze in the form
of enzymes, the various things in the cell’s environment
to create the organism. We have also learned how the
code works. We have learned to synthesize DNA; we
have learned that DNA, from any part of the biota, can
be introduced into any organism, and, unless condi-
tions preclude it, whatever that DNA is supposed to cre-
ate or do will show up. 
    The DNA comes together in units that are called
genes, which represent the inherited characteristics.
Those genes affect us. About 4,500 diseases and disor-
ders in people are genetically based. The current gene
research has reached the point where the first physical
map, that is, the decoding of those genes in the human
being, has been done. There are at least 20 other species
for which full genomes are being developed. A genome
is just another term for the total DNA message of either
an individual or of a species. 
    With that technical base, what we are moving into,
with regard to humans, first is the ability to diagnose
whether one carries a disorder or weakness, then to
move into prevention, then into therapy. With regard to
plants, we are learning that we can create new varieties
of plants, mix genes, or create hybrids that have mixed
characteristics. With regard to microorganisms, we not
only can manipulate them, we can remove selective
parts of them to make a dangerous one benign; we can
add genes so that a microorganism can do things it
couldn’t do before. We can use them as little manufac-
turing plants to make exotic or ordinary chemicals.
That is some of the technical base for where we are.

Bugliarello:  Joe, that was the most concise and lapidar-
ian description of genetics I have ever heard. That was
very good. But there is another group here at the confer-
ence dealing with genetics and I wonder whether we are
overlapping with that group or if we are doing some-
thing different? 

Glenn:  My guess is that they will talk about the demog-
raphy of the gene pool: you’ve got a population going
down in one group and going up in another group, so
your gene pool demographics change. Sociobiology
may also be considered here. I think we would be look-
ing at the technology of genetics and genetic engineer-
ing possibly. 

Bezold:  For me, part of what genetics means is that as
we begin to discover the genes and the proclivities, we
will also come to understand biological differences
among humans far better. We have a chemical factory in
our bodies that is as unique as our fingerprints, and
genes play an important part of that. The genomics will
end up making our standard categories of disease, the
ICD-9-CM [The International Classification of Dis-
eases, Ninth Revision, Clinical Modification], in effect,
far different. We may have dozens of categories for any
given disease, once we start pursuing that.

Goonatilake:  I suspect if we stretch our imagination a
slight order, not very much, we could come across dif-
ferent genes that we can play with. We could find some
unessential junk in our genome. I assume that within
the genome, there will be some junk material that has
gathered, so you could have a stripped-down genome by
eliminating them. Secondly, you can map the gene onto
an electronic format. In fact, it is already done. You
could download genetic information onto the internet
and have virtual evolution, so that you have virtual
selves playing around across the internet. You can have
microwar; you don’t have to go out there. You can have
an imploded world through one of your, say, quantum
devices, where you have different flowerings of different
life-forms in an electronic format, so you don’t have to
peer through your glasses; you can peer within. That is
if we just downloaded the genome onto one of your
quantum computers. 

One other thing: We have 99 percent of our genome
in common with chimpanzees, and with plants it is 40
percent. So, for the whole genomic library to be down-
loaded is not that much of a task in the future, possibly,
so that you could have the whole genomic library in
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quantum computers playing evolutionary games and
playing planetary games. 

Coates:  Let me make a further point. We do have a tech-
nology of genetics. We can take the gene, the DNA, and
take it apart, put it together, synthesize it. We are begin-
ning to generate artificial DNA—DNA that never
existed in nature—and that technology is what is going
to give us the capability to meet the first wave of objec-
tives. All of this grew out of biomedical concerns, but
what is really fascinating about genetics is not the relief
of diseases and disorders, but that it gives us the univer-
sal capability of human enhancement, to enhance any
aspect of our lives that is inherited, and that is almost all
of it. For example, probably 60 to 75 percent of our
brain functions are genetically determined; the rest is
environmental. But when you look at us physiologically,
it is probably closer to 90 or 95 percent. So, the notion of
enhancement through genetics is the powerful thing for
the future. Graham?

Molitor:  I heard a lecturer from the Soviet Union and it
was totally fascinating. I want to put two bits together.
One is that people are talking and writing about taking
the genomic code and being able to send the encoded
messaging for a particular tissue or cell culture from one
machine to another, the machine being loaded with the
right components of the protein or proteinaceous mate-
rial, so that by electronic transmission digitally, you can,
in fact, pass life of a sort from one machine to another.
Now, the Soviet scientist was carrying it a bit further
and this is the technology aspect. He was talking about
tissue culture, and he said that we can take a cell cul-
ture—let’s say we have done that through a tissue fax
machine now—and we have some tissue and we put it
in a bread-like machine. When you take a cell culture
and start massaging it, you get muscle. So, let’s say that
you take it from pig or from beef, as the beginning cell
culture, and what you end up with is fresh hamburger
and fresh pork sausage from a bread machine that you
have on your kitchen counter. That is high tech.

Bugliarello:  I recall a meeting that we organized many
years ago on the relation of engineering and biology. We
were talking about teleportation, which was the idea of

the transfer of life from one place to another electroni-
cally, so this former-Soviet scientist is working on some-
thing that has been of concern for a number of years.
One far-away question of genetics, which we can ask
now, is whether we would be willing or capable—if it
would be desirable—of redesigning the human being.
Our evolution is far from complete; we are still not
really the kind of organism that was supposed to walk
on two feet. We have tremendous problems, for
instance, with our spines. There are organs that are
redundant and organs that are not. The fundamental
scientific questions are (a) whether we could imagine a
continuation of our evolution, a modification of our
body, because now we can at least think of ways of rede-
signing the body, and, (b) whether those modifications
really are possible, or whether they hit against some
problems that at this moment we cannot foresee. 
     So, I see this as a branch of science for the future that
certainly will be tremendously intriguing. We could
conceivably, within a certain number of generations,
change ourselves, be more adaptable. For instance, even
eating. I understand that we were grazers and our sys-
tem of now two or three concentrated meals during the
day is really not an ideal system for our digestive system.
Maybe we could redesign the digestive system. Once we
know the code, the question certainly is on the table
whether we can use our knowledge of how to modify, to
modify ourselves. This is a tremendous interface
between science, medicine, engineering, and all the
other aspects: religion, philosophy, and all that.

Coates:  Let me raise a point about the willingness of
people to undertake genetic manipulation. This is not a
direct gene case, but it is so parallel that it is relevant.
When human growth hormone first became available at
very low cost, it was intended to be used with midgets
and dwarves. The basic assumption was that being taller
than a dwarf, being taller than a midget was advanta-
geous. But that hormone no sooner was available than
people with perfectly healthy, medically certified
healthy children, who were going to grow to be only 5’1”
if it is a boy, 4’8” if it is a girl, had parents who wanted
those children to be growth hormone enhanced. They
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wanted their children to be three, four, five inches taller.
They fundamentally were so committed to the well-
being of their children that they wanted them dosed
with a hormone that would make them a few inches
taller. 
     Now, if that can happen in a situation that involves a
child so normal that there is nothing to be corrected,
but the parents see the social value in enhancement,
what is the implication when there are real defects? We
will want to enhance people’s capabilities, deal with
nearsightedness, defective hearing, maybe pattern bald-
ness, and so on. There seems to be a limitless number of
things that people would be willing to have enhanced in
their own children, because they are socially convinced
that these changes are of fundamental value. 

The second side of this, however, is that there is a
form of enhancement that doesn’t necessarily involve
improvements in the limited spectrum that we now see.
For example, the gene has been identified that allows
some insects to see in the ultraviolet. Wouldn’t it be
interesting if we could see in the ultraviolet? Now, what
might that be like? Suppose you were born wearing sun-
glasses and suddenly at age 20 you removed the sun-
glasses for the first time? You see a broader spectrum of
light and wouldn’t it be magnificent? Well, what would
happen if you were born able to see in the ultraviolet?
Would it be a benefit or a loss? Those kinds of capabili-
ties lie ahead. 
     We have found the gene that leads to the internal hor-
mone that gives you improved memory. Typically it
takes a mouse about seven to eight passes to learn a
maze. Given an enhanced dose of the appropriate genes,
the mouse goes to one-pass learning. Now, imagine if
we had one-pass learning. Imagine if you knew every-
thing you were exposed to, from elementary school
through university. We have this new possible avenue of
enhancement, which is off the traditional axis of repair
of defects or injury. These are some of the things that we
need to consider. Sohail?

Inayatullah:  Let me try to give some scenarios that are
merged with this, as well as talk about the context of all
this. I think, as Joe is saying, that it is going to quickly go

from genetic prevention to genetic enhancement. We
know very clearly that many societies in today’s world
find genetic technology contentious. I have done some
workshops with the disabled community, talked about
genetic futures, and each one said: “The foundational
view of genetic futures is that we are wrong. We don’t
find our condition wrong; we want society to transform
to be more inclusive.” So, gene futures from their view
were foundationally offensive. 

If you chart it out, in terms of the future, you go from
genes for prevention, to gene enhancement, to issues of
access to genetics, and you quickly get at least three
worlds. One would be gene-free zones—whether New
Zealand, or traditional cultures, or poor cultures, or
disabled communities who don’t want gene technology.
Then you get very strong areas where there is a lot of
state monitoring or state regulation saying: “Since not
everyone can have gene technology, we will decide who
gets it.” In that world it is very much a state decision
who has the right to procreate, who gets genetic
enhancement. And then you will have the US model of a
strong market. So, in essence, we will get at least three
possible futures as we go out the next 50 or 75 years. 

Now, in terms of our earlier discussion, there are
thousands of studies that look at technologies of con-
sciousness and memory and IQ. Study after study finds
the same thing: If you are doing meditation or prayer,
your IQ jumps up, your memory jumps up incredibly.
Endless studies show this, but it is something over time.
You can’t go into a McDonald’s, get your mantra, and
walk out with better memory. And now, suddenly, the
model of genes, the value behind it, irrespective of the
technology, is one of reductionism, is one of “the fix,” is
one of: “We can find the factor within you and the gene,
and we can transform it and everything is going to be
okay.” My understanding of the history of science and
technology is that that’s not how it works. There are
always unintended effects; there are secondary effects.
To assume—as many geneticists do, it seems to me—
that the gene variable is going to solve all our problems
avoids an understanding of complexity, the history of
science, and the social scenarios that emerge. 
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Delaney:  You have touched on a few things that I
wanted to lead into, some of which are questions. The
first-order question is: Once the genome for a particular
species—our own and others—is established, once we
know what it is, what is the next class of big questions?
That is what science consists of. Is everything we do
after the definition of the genome simply engineering,
fine-tuning, and tinkering with the organism that we
have the database for? If not, then what kinds of experi-
ments should be conducted that are scientifically viable
and have the potential of producing major steps for-
ward with that blueprint of the genome? 
     For example, one question I have, being a geologist,
is: Is there any way of dating genomes in terms of when
the splits took place throughout the evolution of the
organism? Because, if we do have 99 percent of the
chimpanzee, then the chimpanzee has 99 percent of an
owl, then an owl has 99 percent of a frog, and…we
could unravel evolution in a very serious way! Now,
what does dating mean? Dating for a geologist means:
How long ago? Maybe we can’t get there, but what I am
trying to get to is: What are the driving intellectual
questions that are broader than mapping out the
genome and then tinkering? Forgive me if I have missed
something here.

Coates:  Let me reply to that before we lose the technical
question. The first question is: What is next? Probably a
project even greater than the genome project itself is the
protein project. The genes make proteins; proteins are
the first thing that genes produce. Those particular pro-
teins are enzymes and those enzymes then take what-
ever is in the environment at the microcell level and
convert that into the organism. So, doing the full pano-
ply of enzymes or proteins that are produced is the next
big project. That will be another multibillion-dollar
project. 
     On the second point: Can we age these things to tell
when they occurred? Yes. Particularly in those organ-
isms that are cell-structured because they carry mito-
chondria, which come only from the mother, not from
the father, and so you can follow that pattern back and
look at the genomic differences between those two. That
has already been done and it is a widely used tool now

for aging the point at which the bifurcations in groups
occur. For example, are we all descended from Lucy?
That is a mitochondrial question. And there may be
another Lucy; there may be an earlier one found or a
later one, but that is how the branch points are identi-
fied. 

Delaney:  Is that dating in terms of the explicit elapsed
time?

Coates:  No, it is not a temporal dating; it is a sequential
dating.

Molitor:  When we talk about genetics, the stage of
development of Homo sapiens sapiens is like the first cel-
lular division of a newly conceived child. When I was
coming through Chicago airport en route here, there
was a dinosaur skeletal remains in the terminal, 70 feet
high, floor to head, 150 feet long. The dinosaur reigned
and ruled the Earth for 180 million years. Our line goes
back only five million years. If we were to have an evolu-
tionary pattern 40 times that of where we are, and we
have already grown from three and a half feet tall to
about five foot, eight or nine inches, and our brain has
grown by a factor of four in those few millions of years,
now we are on the verge of taking control of our evolu-
tionary technology and greatly accelerating that. As Joe
pointed out, we can go several different ways with that.
We can either get bigger, taller, fatter, bigger brains, and
all that, or we might want to go the other way and
design individuals that are smaller than the Nilotic
tribesmen, which are the shortest group, ethnically, in
the world today. That would make all those little auto-
mobiles that the Shriners run about in ecologically con-
venient.

Bugliarello:  I was thinking exactly in the same direc-
tion, but I will come back to that. Let’s think of the big
questions that we need to ask. The questions of purpose:
Why do we want to modify and use the genes? Second,
there are questions of technology. And the third is a
question that could be called a technological genetic
determinism: If we can do it, should we do it? In terms
of the questions of purpose, clearly, the example that
you give of the possibility of rethinking the size of
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humans has all sorts of scientific implications. If we
assume that humans can be reduced in size without
reducing the brain capacity, what are the implications in
terms of our entire ecology, the way we build things, the
way we live? 
    The question of the disappearance of sexual inter-
course for procreation purposes—that is a very impor-
tant question. There becomes a separation of the
pleasure principle from the production principle. The
change of somatic traits; we could rapidly become a
people that look, more or less, all the same, so the idea
of prejudice that exists in the world can disappear.
These are scientific questions that must respond to the
issue: If we can modify things, what are the implications
sociologically, biologically, psychologically? 

And then there is the question of technology. What
can we do in terms of genes? Some ideas have already
been proposed: the idea of a library of genes, for exam-
ple. If we think of the fact that the Earth will disappear
at a certain moment, assuming that we can find ways of
preserving the ability of genes to replicate themselves,
we could think of sending into space a conglomeration
of genes—in this case, protected by machines because
machines can function where genes would not func-
tion—until you find another place in the universe
where you could land. So, there are all these sorts of
issues, but the question is technological determinism: If
we can do it, should we do it? And, the fear is that some-
times we do things without really knowing whether we
should do them or not.

Goonatilake:  As a next step, it should be “virtual
genomics.” That is, you already have the stuff, at least
the physical map in a database. In ten years’ time or 20
years’ time, you will know the dynamics of it. So, you do
a lot of experiments on it, thought experiments—which
you would normally do in the real thing, but as a tele-
complex system. You download it and in the event of
disaster, you don’t have to encapsulate it and send it to
another planet. I mean, let it be there; let it proliferate in
a little electronic microcosmos. Therefore, the biologi-
cal carriers, the carriers of flesh for the genetic code and
its activities can be stripped of it and become pure soul,
or whatever you want to call it. It can be ethereal, elec-
tronic, quantum.

Halal:  I have just a simple observation. Whenever the
topic of genetic engineering is discussed, it invariably
brings up these very complex, profound, moral and eth-
ical issues about how far should humans be allowed to
modify the species and all that, and I find that this field
of science in particular illustrates the almost inevitable
need to face these very complex moral, ethical things

that are going to be just an enormous challenge in gen-
eral. There is no way that this can be absorbed into civi-
lization without a profound improvement in our level
of wisdom and consciousness and ethics and all the rest. 

Coates:  I would like to comment on that. One of the
things I see coming out of enhanced genetics…if we
look ahead to the year we have been talking about here,
the year 3000, that is about 40 generations. By the year
3000, we will have new varieties of people. Using the
barnyard analogy, we have 50 kinds of dogs, a dozen
kinds of horses, 75 kinds of pigs. They are all pigs; they
are all horses; they are all dogs, but they are clearly dif-
ferentiated. What the genetics promises to do is to open
up new kinds of differentiation. You may differentiate
on size, on shape, on beauty, on intelligence, on mem-
ory, on durability, on longevity, on stamina, but there is
nothing intrinsically wrong with that, because we
already have varieties of people. If we have varieties
now, why not some different ones, in some sense self-
selected? But I don’t see them coming in what I think is
the model implicit in what Bill mentioned. 
     My model would essentially obviate all of your ethical
concerns, because I would see the evolution and the use
of genetics coming out of a process in which a specific
capability is now put before society to deal genetically
with nearsightedness. Another specific capability is put
forward to deal with inherited diabetes. Another capa-
bility is put forward to deal with excessive weight. What
I see is ordinary people like you and me will make the
decision as to whether we, for ourselves, want that
introduction made, or whether we want it introduced
into our children. I don’t see some little thin guy with a
mustache waiting up there to organize a cadre of armed
men to conquer the world. I see genetic enhancement
evolving in a way that we will individually be making
decisions. And as that process goes forward, there will
be mistakes; there will be goofs; there will be gaffs; there
will be things that go wrong, and we will learn to man-
age the genetic capability. But if we try to impose rules
beforehand, we would make serious mistakes because
we would impose the wrong rules and cut off opportu-
nities prematurely. 

By the year 3000,
 we will have new 

varieties of people.



Section VII.B.1 • Past and Present Trajectory Workshop • Group 1: Scientific and Technological Developments 195

Bugliarello:  I see your point and it makes lots of sense;
however, I don’t see necessarily that our world is the
world we would like to see. There are cases even today of
a very dictatorial regime that will indeed take advantage
of this and create a group of people that are changed
genetically. This will be repulsive to us that something
like that happens from the top down, but in other
regimes that could happen and has happened in our
history, as we saw in Germany. Had Hitler had the tool,
he would have produced conceivably a new kind of peo-
ple. Even the outcome of World War II was not that clear
at the beginning. So, I see also dangers. 

Halal:  I think Joe is exactly right. He has defined, I
think, the model under which enormous genetic varia-
tion will be introduced. It will be introduced by individ-
uals at their individual choice, and that, to my mind, is
ethically acceptable. But I just want to remind you that
other people have enormous differences of opinion.
Look at the stalemate we have had in this country over
abortion for 30 years. Or when the issue of cloning came
up; that drives some people bonkers. I think the issue is
going to be: How much variation in the human genome
is a society going to tolerate, and how is it going to con-
trol that variation? If you could produce a person with
two heads…there is going to be a limit to this. 

Glenn:  In the back of your conference book there are six
scenarios looking out about a thousand years, and in
one of those we did take something like Sohail’s three
beginning scenarios. It became clear to us as we
extended it through time that something like that is
plausible, but it is not plausible for very long, in our
judgment. Some countries might say: “Don’t mess with
genes; end of conversation.” Other countries may say:
“Well, with some state control, you can do this but not
that.” And some countries will say: “All bets are off;
come on down to Dominica in the Caribbean and have
a good time with it.” Now, that is plausible; however, it
won’t hold for long, because, for example, in the first
categories there will be parents that are going to say: “I
want to smuggle my kids over to the free market in
Dominica to increase their IQ.” As more people do that,
the laws will change, but, as Joe says, mistakes will
occur, and there will be another backlash to that. 

    One vignette within the scenario was that if we can
find the traits that influence behavior—loosely speak-
ing, more moral behavior, less violent, less stealing, and
so forth—and couple that with the ability to enhance
IQ, then that is an interesting possibility. You don’t want
to enhance just IQ, without enhancing other things like
ethical behavior. There are trade-offs on these things: If
you are going to do X, then you have to do Y.

Molitor:  There are two great challenges that always have
been and always will be posed to questions involving life
science advances. One is the religious question, and it is
the duty of organized religion to stand in the door of
ethical and moral questions, and give their best shot. If
you go back 2,000 or 3,000 years and look at the first
intervention in carving up human beings to see how the
body worked, for a thousand years and more it was sub-
ject to the penalty of death by the Church, which, by
theocratic rule, dominated world history during that
period of time. It was considered sacrilegious and
immoral, and the penalty was death. 
     You can take every major advance that involved inter-
fering with “the hand we have been dealt with divinely,”
and every time, the advance was opposed, whether it
was vaccination inoculation, or Luther Burbank’s
hybridization of crops, which saved hundreds of mil-
lions of lives, by the way. The same will be so of cloning,
euthanasia, abortion, and artificial conception—all
opposed by organized religion in most major religions.
Now, the point is that we have reached a place in history
where these things are going to happen. There is a com-
pany in the Grand Bahamas now that will clone you, a
human individual, for $250,000. So, it has already been
done. 

That raises the second great question and that is the
ethical imperatives. The ethical imperatives involve
matters of have and have not, and equitable distribution
of advanced technologies. Again, if you go back and
look at every one of these advances in the historical con-
text, they always have been developed by the rich and
limited to the rich at first, but eventually the procedures
advance to the point where they are cheap enough that
the rich have actually underwritten for the lesser fortu-
nates to enjoy that same benefit. In a thousand-year per-
spective, we will have so much wealth that everybody
will be healthy, happy, smart, well fed, and everything
will be taken care of.

Bugliarello:  Just to try to follow after what you are say-
ing, the question of the control of science, I think, will
continue to be a serious one in the foreseeable future.
Just as we have been concerned about control of nuclear
information and we see at this moment all the turmoil
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in the Department of Energy about that, we may be very
concerned about the control of genetic information. I
don’t know whether it is possible or not, but I would like
to propose this as a more general theme for the next sev-
eral hundred years. We see the germs now. The control
of knowledge, control of information, will continue to
be a recurring question with which scientists will have
to deal.

Goonatilake:  I want to go back to the ethical problem
with the caveat that the Church did not control world
history. The Church controlled history in a province of
the world, which became the world over the last hun-
dred years. One is talking of parochial religions and
parochial worldviews. Why I am saying this is that ethics
in different cultural frames mean different things. In the
Judaic-Christian-Islam tradition, ethics is foundational;
it is given by the Ten Commandments or otherwise. In
other cultural frames you may have ethics of a very dif-
ferent order. Early this year in Hawaii, the Eastern Phi-
losophers’ Conference debated this issue in other
cultural frames—Hinduism, Buddhism, and so on—
and came on very different answers. If you accept that
there is no self or no soul, that one is constructed—as
Buddhists do—then a lot of these problems dissolve
away; they are nonproblems at the foundation of the
world. 

Halal:  I want to raise an interesting possibility for us to
consider. In a world in which there are, somewhere,
controls on the manipulation of genetic characteristics,
there may emerge the bio-hacker—a lovely phrase that I
heard. Just as information systems are manipulated and
broken into and disturbed, the same thing may happen
with genetic information. Some people will, for what-
ever reasons, want to create the most bizarre creations
and turn them loose on the world. I think it is a very
realistic threat. There will be a continual attempt to try
to stamp that out and control it. It could be just enor-
mously dangerous.

Coates:  We have to move to another topic. There are
two possibilities: The first is nanotech and biology, and
the second is evolution of artificial intelligence beyond
human understanding and control. 

Halal:  Why can’t we combine them? It is really the same
issue. 

Coates:  Okay, we will incorporate them. For those of
you who haven’t read Bill Joy, he has basically said that
there are three impending catastrophes, all of which
involve self-reproduction. The first is genetics; the sec-
ond is intelligent robots; and the third is nanodevices.
Remember that each of these either has, or has as its
promise, to be self-reproducing. So, it is the self-repro-
ducing aspect that is the source of the risk, as Joy sees it.
Somebody want to start the discussion?

Molitor:  I think the argument is misplaced because it
assumes that life is controlled by simply information
and knowledge. That is the assumption in Bill Joy’s
argument. But just link it back to our discussion earlier
about consciousness. If that is true, and I am convinced
it is true, then life is really directed by consciousness and
not just information. I think that is the solution to that
dilemma. Humans alone will have the consciousness to
control this very sophisticated world. The machines will
never have consciousness in the sense that we do. They
may have very sophisticated intelligence, but not con-
sciousness.

Glenn:  Since we have lumped these together, I will men-
tion the other side of this. When I talk about nanotech-
nology into biology, I am talking even to the point of
DNA being partly nanotechnology. I mean, a leaf is
nature’s nanotechnology, so to speak. So, nanotechnol-
ogy with the human is from the genetic all the way
through the zoom vision and the eyeball, so the whole
body is an integration. It is not just a computer to them
and it is not just ingesting nanorobots in the body, but
all the way through the whole system. That is one aspect
of it. 
     The other is separate from the idea of nanotechnol-
ogy external to our body. With artificial intelligence,
self-organization, going beyond our ability to control it,
that can also have a feedback information loop into
nanotechnology in our body that can become telero-
botic between the whole thing. Therefore, it is not only
that artificial life-forms could go beyond the room and
do things in the world, but we are part of that world. 

For me, it is the mystic’s attitude toward the engi-
neering that Joy has not addressed yet. It is the techno-
crat’s management of the knowledge, yes, but it is the
mystic’s attitude toward that management. That balance
is, I think, the strategy.
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Goonatilake:  I want to go back to your dichotomy, Gra-
ham, saying that machines will not have consciousness.
That is, I think, a God-given prerogative—given by your
God, since I don’t believe. That is a theocratic view, I
would imagine. You mentioned earlier that emotions
are built into our survival systems. So, evolution gave us
consciousness; evolution gave us emotions; evolution
gave us all this type of things. So, similarly, a lot of the
smart machines in the future will come out of evolu-
tionary systems. It could be algorithms, combining neu-
ral networks, and so on, so that we will not design them.
They will be self-designed, self-organized, and out of
this organization will come consciousness and their
means of being our other.

Bugliarello:  Bill Joy inevitably had to come up, and I
violently disagree with him. In fact, I wrote an editorial
for The Bridge, which is the journal of the Academy of
Engineering. He makes, essentially, the technological
determinism argument, which is false. It is false because
there are societal controls. Inevitably this thing won’t
happen by itself without society really wanting it to hap-
pen, and this does not consider the emotional compo-
nents of human beings. So, I think it was a very weak
argument, and I hope you put it to rest.

Inayatullah:  I have a question, partly to Graham,
because he might be in touch with the research, about
the current military uses and future military uses of all
the technologies we have discussed so far, especially
nanotechnology, as well as the genetic and so-called
consciousness technologies. I know you have talked
about it a bit, or there may be other people who have
done some research on what actual militaries are doing.
I gave a lecture on this in Australia. The Department of
Defense officials came up and said, “Yes, this is great; we
are already working on it.” They were incredibly enthu-
siastic.

Molitor:  Well, nanotechnology is dealing in billionths of
a meter and lower. It has applications, but, really, it is
more the advanced microminiaturized robotics
involved in space exploration. I could describe a dozen
different systems that are all very low weight-to-thrust
ratio, but the launch is so great with clouds of these that

you can accomplish enormous feats. That is very impor-
tant in communications technologies, in tracking, in
confusing radars. Sure, they are doing it all. But I think
that when you get into nanotech on the human level, it
is a little bit different. Maybe Clem has something to say
on that. 

Bezold:  In the nanotech we did for military medicine, it
was more a near-term question of how it will be looked
at, but they are clearly looking at it both for threats and
for design opportunities. The question that I have…if
you recall in Asimov’s trilogy on the robots, there were
three laws of robots. Apropos to this question of the
evolution of AI beyond human understanding and con-
trol, does anyone want to venture whether or not that
was an accurate forecast in Asimov’s writing? The Zero-
eth Law was basically when the robot invented the abil-
ity to overcome the first three laws in order to save
civilization, or respond to something impending. So, do
I remember right that the Zeroeth Law was the robot’s
invention, and is that degree of wisdom something that
we might expect out of evolved robotics?

Coates:  A point to keep in mind is that nanotechnology
essentially does not exist today, with the exception of
cutting of computer chips. Nanotechnology is a tech-
nology with an enormous propaganda apparatus and
virtually no performance. The central point about nan-
otechnology that raises these concerns is that there were
two models for its development. The first came from a
Nobel laureate who wrote an essay 20 years ago called,
“There’s Plenty of Room at the Bottom,” and argued
that we know how to make machines that will make a
smaller machine and, therefore, they can make a further
smaller machine and we could keep going down and
down with no fundamental limit, until we could make
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machines at the billionth of a meter level. Nothing ever
came of that; in fact, his colleagues thought it was more
or less a joke. But then an MIT graduate student got the
conjugate concept that, could we have molecules and
atoms at the atomic and molecular level that could
begin to self-assemble and—and this is the critical
point—be able to differentiate into ever more complex
components and eventually build micro-things like
tables and chests and water glasses? Well, none of that
has ever been realized and basically that graduate stu-
dent, who now made a career of this, had basically fol-
lowed an electromechanical model. 
       Within the last three years, the nanotech people have
discovered biology: that everything they want to do has
been done by nature through DNA for the last couple of
million years. So, they are beginning now, conceptually,
to see if they can marry the nanotechnology concept,
namely, small things that will make bigger and bigger,
more complex ones, with what DNA is all about. That
doesn’t look very promising in the short term, because
they are really proposing to do in ten, 20, 30, 50 years
what nature has taken several billion to do. But you can
see the concern: Can these very, very tiny particles, at
the molecular level, be trained, designed, and so on to
build bigger things? We know it happens; it is called
DNA, but can we manipulate it in a way to create radi-
cally different things? That is the status of nanotechnol-
ogy today: all aspirations and no performance, with the
exception of the cutting and shaping.

Glenn:  In regard to emergent intelligence, at the last
Earth Day, a few months ago, the Department of Energy
had an exhibit. There was a guy there with self-assem-
bled robots: You throw these things on the floor and
they form themselves into an organization. There are
also different assumptions of robotics that you would
throw on the table and they would do things to get over
to Point B. He explained that he has witnessed and
recorded that a variety of strategies have emerged to
solve problems in self-assembly and handle object prob-
lems along the way that were not in their human ability
to understand how the robots arrived at that point.
There was some beginning, self-organizing intelligence
in there in some way; we have already begun to pass that
threshold. Now, if we are talking about objects of a size
that I can hold in my hand, then it is only a matter of
time for them to be smaller.

Molitor:  On our nuclear weapons, we do use nanotech-
nology locking: one-time, very sophisticated lockout
codes that safeguard the dangerous and misdirected use
of those weapons. In the military, I worked for the Chief

of Staff, Intelligence, and the things that were going on
even back in those days were phenomenal, but they were
also highly classified. They were way above Top Secret
and nobody could ever talk about them, and when you
left, you couldn’t talk about them for ten years beyond
that. So, I think the answer to the question is that you
had better bet, with the military defense complex’s
bankrolling roughly 40 to as much as 70 percent of
research and development—it varies over time—that
they are into these things in a big way.

Inayatullah:  I would like to ask my question again. In
terms of the three technologies we have talked about:
consciousness, genomics or genetics, and artificial intel-
ligence, what are the implications for military use across
the world? Graham hinted at it; Clem hinted at it; others
have hinted at it. Does anyone have any scenarios or any
other information about how it is being used or likely to
be used?

Bezold:  In the near term, the major applications that
our report dealt with were primarily the nonstate
actors, terrorist actors using bio- and nanotechnology.
That would likely be among the first, and this is as much
bioterrorism, preceding nanoterrorism, but it would be
small enough and easy enough to use that many non-
state actors could be among the first to use it.

Bugliarello:  One example of how nanotechnology, for
instance, is used is the Smart Dust that Professor Pister
at Berkeley has developed and that a number of other
people are following: the idea of having extremely small
sensors that are really creative but at the nanotechno-
logical scale. You can scatter thousands of those sensors
and they would enable you to locate an enemy, and then
they will be connected to some central point that can
react. I think there are many, many examples of this
kind that are on the drawing tables. They are not classi-
fied; they are common knowledge; they will have
impact—but they are shaping and cutting, essentially;
they are not more than that.

Coates:  You can follow all of this on Professor Richard
Smalley’s website; he is a Nobel laureate. You can also
check the Foresight Institute.  
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Delaney:  In the tradition of speaking outside the box,
perhaps in the last three minutes of the science and
technology discussions, we could discuss how a group
interested in arriving at the year 3000 would consider
changing our society so that these kinds of technologies
are not developed behind closed doors. That seems to
me to be a very fundamental issue. As long as there is
something like war and national security and things of
that sort, that is the way it is presumably going to be. 

Goonatilake:  I want to go back to the question we had
regarding AI systems. You mention the self-organizing
gadgets you saw at the Washington meeting, but you
don’t have to go that far. If you look at genetic algo-
rithms…by definition, the programmer doesn’t know
what the genetic algorithm did. If you run an evolution-
ary stream that goes on AI, it will have a cognitive view
of the world, which is different from us. So, by defini-
tion, virtually, if you run it long enough—long enough
in computer time may mean a couple of seconds—you
will have “creatures” that see the world very differently
from you and will conceive of it and operate on the
world very differently from us.

Glenn:  I would like to rephrase John’s question to: What
question should science ask and pursue that would be of
value to address those dangers? In other words, how do
we take his concern and turn it into a scientific ques-

tion? After all, you have a tremendous scientific estab-
lishment in the world; what questions will you try to
address that are the important ones? What question
should science address itself to, to avoid these problems
we have been talking about?

Coates:  Let’s ask these patient observers what they
made out of what they heard in the last couple of hours,
about substance or process or anything else.

Observer:  As an educator in science education and
math and technology, I was interested in your conversa-
tion about consciousness and technologies of raising
consciousness. Aren’t those learning technologies? They
can be employed in school. Plus, I came up with a won-
derful scenario here about the dinosaurs and the evolu-
tion that we can use in the classroom.

Observer:  It seemed like you guys spent a lot of time
hitting on issues that were just so similar; it was almost
like we were rehashing the same thing. Genetics, nano-
tech, AI—from what I got out of it, we are all going to
where everything is coming together for all those differ-
ent fields. Some people have their opinions here; some
people have their opinions there; but it seems like we are
all going the same direction, but just quibbling over the
little percentages.

Observer:  I am a teacher in science and in chemistry. I
was fascinated by the way things evolved from the
beginning, how there was squabbling and all of a sud-
den everybody came down, at least, to listening to each
other. And I am always fascinated with the nanotech-
nology aspect, so I was very curious about what you
would have to say about that.

Coates:  Thank you. We can all rejoin the main meeting
now.
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This small group of nine participants emphasized issues
related to space, humanity’s place in the universe, and a
number of wild cards that may be critical factors in the
long-term future of the species.

Participants: William H. Calvin
E. Julius Dasch (Monitor)
Andre Gunder Frank
William W. Kellogg
Meng-Kin Lim
Magoroh Maruyama (Leader)
Robert Shapiro
Allen Tough
Paul J. Werbos

Dasch (Monitor):  I believe the title for this discussion is
space and wild cards. With respect to space, I am very
clearly of the opinion that we need to expand into the
universe, away from Earth. I like to call this, for the sci-
entists that are here, the vapor pressure of humanity; in
chemistry we talk about vapor pressure. I think we will
move out away from the Earth—we have already
started—but how far we move may be very ragged,
some much faster than others. But we definitely are
moving that way and I am very much in favor of that—
space settlements, to protect the species. We have some
big problems if we stay in the vicinity of Earth too long.
In fact, if we stay in the solar system too long, we will
have problems keeping the species. The other interest I
would like to see discussed is the threat of asteroids.
Those are my main interests. 

Lim:  I come from Singapore, a very small country, too
small to be involved in any space endeavor at all, but I
do have a personal interest in this topic. I guess the clos-
est claim I have is that I trained in aviation and aero-
space medicine, and would thus be familiar with the
life-support systems that keep pilots flying in the air or
astronauts in space. But it is from a philosophical and
scientific standpoint that I see it absolutely necessary for
us to develop our space program. I agree with you that
the Earth’s resources are finite, and a matter of time
before it becomes inhospitable. But it is not just the
push factor that will necessitate our going into space. I
can think of the bounties out there that far exceed the
bounties that came with the founding of the New
World; or the fact that space offers a relief valve for our
closed system, opening up so many possibilities; or that
going into space spreads our eggs in more than one bas-
ket—otherwise, if something happens to spaceship
Earth, that would be the end of all human achievement.
So, I think there are compelling reasons for going into
space. 

P. Werbos:  Again, though I am from the National Sci-
ence Foundation, I am not here representing NSF—
especially not here—because NSF has diverse views, and
my personal views are part of the diversity, shall we say.
We had a joint workshop with NASA a few months ago,
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which ended up addressing satellite solar power. There
will be a workshop report up, probably at Dr. George
Bekey’s University of Southern California website,
http://robot.usc.edu/spacesolarpower, and there will be
a CD version including everybody’s slides. Of my slides,
the one that I like the most is the slide on research crite-
ria, where half of what we are emphasizing is funda-
mental science—and that is half of what I am really
interested in—and half is larger benefits for humanity. I
listed three as my criteria, what I think are larger bene-
fits for humanity, and one is sustainable development
on Earth, and one is the settlement of space, and one is
human potential—something Barbara Hubbard and
others have been talking about here. I think we need to
recognize all three of these as tremendous, good things.
      Now, we have just heard a talk from Laszlo. I have
done an awful lot of quick thinking in my mind: What
do we make of his criticism of extensive evolution?
Because the settlement of space is an example of exten-
sive evolution, and here we are saying it is a good thing.
Are we sure? As I think it over, my feeling is: Yes, I think
it is definitely a good thing. It is part of nature to better
adapt to the ecological niche you are now in, but it is
also part of nature to expand out into new niches. As far
as I can tell, these are complementary activities; these
are not competitive activities. 

Tough:  The wording of our topic is quite long: “space,
our place in the universe, and wild cards: climate, pan-
demics, asteroids.” In fact, ours is much longer than any
other topic for the other five groups. I will just react to
two of those topics. One is space. Talking about our tra-
jectory and our current assessment, I see us as having
been very successful, incredibly successful in the last few
decades at getting out into space, both robotically and
with people on the moon, and we have learned an
incredible amount. I see us also as poised. Just three
days ago in Toronto, the Mars Society met for its third
meeting. I mean, these are people who are going to go to
Mars. It is not a question of whether; it is a question of
when, and how, and how soon can we get there. I admire
that gung-ho kind of spirit and I think we are going to
go. We are certainly going to go back robotically to Mars

many times, but I think we are also going to go in per-
son fairly soon. So, I think in space not only have we had
enormous success but we are poised to do even more. 

Regarding our place in the universe, I think what we
have accomplished is to start to see ourselves as part of
the universe. There is an amazing amount of interest in
the topic of life in the universe. Astrobiology, bioastron-
omy, and the search for extraterrestrial intelligence all
seem to be catching on and arousing a lot more interest
in the last few years. That is an accomplishment to start
to see ourselves as part of something bigger, part of life
in the universe, not just on this planet. Again, I see us as
poised. I would describe our current assessment as
poised, as getting ready for some kind of confirmation
of life in the universe, since we have absolutely no con-
firmed data at this point. There are lots of signs that it
could be there. It seems to be a universe that is geared
for life, but we haven’t actually found evidence of life
yet. My guess is within ten to 20 years, that is going to
happen. Microbial life may be intelligence. That is why I
would describe it as poised and sort of ready, keen, for
that to happen.

Shapiro:  I agree with all of the attitudes and sentiments
so far, but I am going to change them in one way: I want
to be specific instead of vague. In particular, I want to
throw onto the table an idea that Bill Burrows, author of
This New Ocean, and I put into Ad Astra last autumn.
Our point for the space movement is that, even though
it has great support in the Mars Society and in rooms
like this, if you look at the history over 30 years, it is
dying on the vine: getting less and less public attention,
and less and less appropriations. We feel that space lacks
a unifying idea or goal as it had in the Apollo project. To
me and to Bill—I hope to others, too—the obvious goal
for space is what has been said here: human survival.
This is the highest priority I can think of in this entire
conference; it is what the conference is supposed to be
about—human survival. 
     The specific role we would like to propose in space is
that space act as an insurance policy. Not just coloniza-
tion, but that we specifically start a movement to build a
base off the planet to insure this civilization against the
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possibility of one of the catastrophes mentioned on our
wild card list, whether it be climate change with cata-
strophic results, or a pandemic, or a nuclear war, or just
exhaustion of civilization. There are many things that
can simply wipe out everything that has been accom-
plished in the last millennia. I think the foremost goal in
space should be to build a fragment of our civilization,
capable of reacting in the event of a catastrophe here—
not just by carrying on but by reimplanting civilization
on this planet. We don’t simply want to have people on
the moon or on Mars so that if Earth suffers a catastro-
phe, we can say, “Well, gang, you carry on.” This planet
is too good to give up and we want to have a base specif-
ically designed to reimplant civilization or to help
recovery on this planet should a disaster occur. We call
this the Ark project, for obvious reasons. 

Kellogg:  I am impressed particularly by what you just
said, Bob. My first reaction would be that in the next
thousand years, I doubt that we will actually have colo-
nies on Mars, but maybe we will. You are an optimist in
that respect, obviously. I have been to the Antarctic and
to the North Pole, and the Antarctic is a good example.
In the days of the International Geophysical Year, we
had great hopes for opening up the Antarctic. Well, we
haven’t. It is inhospitable. Nobody really wants to go
there to stay. It is a wonderful place to do research, but
nobody wants to colonize the Antarctic at this point. I
use that simply as a possible analog to the thought that
we might want to colonize the moon or Mars. The
moon would be particularly inhospitable; it has no
atmosphere or very little water. Mars you could colonize
at great expense, and perhaps we will. In the early days
of space exploration, there was kind of a religion that it
was mankind’s destiny to go out into space and colo-
nize. I doubt that this will happen in the next thousand
years, but I would love to be proved wrong. 

Calvin:  I have about three futurist hats, some of which
may enter in today. First of all, just as an evolutionary
theorist, I am interested in what you might call cata-
strophic gradualism. Secondly, I am interested in evolu-
tion of intelligence and, for that matter, consciousness,
and particularly the arms race aspects that you get into
as you improve education but don’t do it uniformly
around the world. And third, which is probably why I
was placed in this room, abrupt climate change and how
to postpone it, how to stabilize things so that climate
doesn’t jerk, but changes more slowly.

Frank:  Now that I have listened to the rest of you, I am
odd man out in this group, completely. I don’t know
how I got here. I would like to add something—I am not
sure whether it is additional or competitive—and that is
the oceans. I suspect that we would get much more bang
for the buck in exploration of the oceans than of space.
In addition to that, it is likely to have (what may be say-
ing the same thing) vastly more payoff for some of the
wild cards that we haven’t discussed. We have only men-
tioned climate; you mentioned asteroids but not what
to do about them; and pandemic hasn’t been mentioned
at all. Exploration and mining of the oceans, I suspect, is
a much better investment than space in the near future.
About 30 years ago, there was all the rage about manga-
nese nodules and others that would be a major source of
raw materials that has been untapped. Since that time,
they have totally disappeared, at least to my knowledge,
from public discussion. What has come in instead is that
at the bottom of the ocean there are all kinds of forms of
life that we don’t know anything about, and, in particu-
lar, a bacteria that may be a clue to resisting or maybe
even eliminating pandemics of bacterial origin. It is very
likely—it is a wild card that is not on here—that insects
are going to replace us, and after that, that bacteria will
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replace the insects. I don’t know whether we can combat
the insects from resources that the oceans offer, but I
suspect that we can combat bacterial pandemics. We
certainly can affect climate, and we may be able to resist
climatic change through study and use of the oceans. So,
that is my modest changing of the subject.

Maruyama (Leader):  I got into this discussion, I sup-
pose, because I wrote about the transition of 500 mil-
lion years ago—that is five megacenturies ago—when
fish were ocean animals moving onto the land. Then the
question was: If fish had discussion at that time, they
might have said, “Why should we waste our energy
going up on the land?” Now, since about 1960, we have
had some discussions, some of  us at least, about
whether we should go into the outer space. A lot of peo-
ple were saying, “Well, look, we have enough problems
on the Earth; why go to the outer space? It is a waste of
money, a waste of energy.” But, it is like this discussion
of the fish—after so many centuries, it is irrelevant
whether there was such a discussion or not.

Now, there are two different modes I can think of:
One is the orbiting societies, and the other one is land-
grounded societies in the communities. In the orbiting
communities, we can set the temperature, humidity,
and season, day/night cycle, whatever, the way we want.
     Let me backtrack. The cultures on the Earth are under
the constraints of humidity, temperature, whatever.
Now we are reversing it. We can first invent culture or
choose a culture, and then set the humidity, tempera-
ture, etc., depending on the cultures that you have cho-
sen. So, here is a transition that has never happened
before, that nobody mentioned. We have to look at that
kind of transition. On the other hand, if we are going to
talk about the grounded communities that some of you
are talking about, then that gravity you cannot change;
it is already there. And the day and night cycle you can-
not really change. So, the situations are very different.
You might have evolution—for the heavier gravity, you
might have shorter people moving faster, and where
there is less gravity, you have maybe taller people who
are much slower in motion, and you might have such

variations of Homo sapiens if you are going to get the
grounded communities. 

The ocean that you are talking about is very impor-
tant. In the science world right now we are talking about
whether there was water on Mars, and what kind of an
organism could survive. That becomes relevant to your
question: under-ocean volcanoes, for example. So, that
more is my angle. So, what do we do? Are we going to
talk about the orbiting communities, grounded com-
munities, or the other possibilities like the organisms on
the Mars, or concerning the ocean?

Shapiro:  I think the rules of the Symposium, theoreti-
cally, say that we are at this point to assess the present
state of the field. Then after a break, we will talk about
future trajectories. To me, the present state of the field is
that no human being has been on the moon since 1972.
The last Apollo mission was in 1972. At that point they
folded the tent. Right now, a project called Cassini is en
route to Saturn, where it will arrive in 2004. That is the
last of the grand unmanned interplanetary missions.
Since only small-budget projects have been funded
since then, this is the last multibillion-dollar proposal.
As I said before, it is nice to talk about the future, but in
practice, our space program is declining, and it is possi-
ble that despite the good sentiments in this room, unless
some new strategy is developed, it will continue to
decline. So, that is where it is.

Maruyama:  Actually, NASA, in 1975—actually, not only
NASA, but NASA, Stanford, and another nonprofit
organization—started what they called the Space Col-
ony Project. The name was changed to Outer Space
Community Project because colony was a bad word. It
was at NASA Ames Research Center at Moffett Field,
near Stanford, in the design of outer space communities
for 10,000 people. I was in the first group. How do you
design this 10,000-people community in outer space?
That went on for about three or four years, and then the
budget, the money, wasn’t there. So, that is the decline
part of it. Now, the revival part—there is a little bit to it.
This year in January, an American company wanted to
remodel the Russian Mir satellite. That was a commer-
cial investment, of course; it is not going to be a big
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community. But it was commercial investment, not
governmental investment. So, this might revive a little
bit of the outer space programs in terms of a commer-
cial investment. 

Dasch:  There is a person ready to pay $10 million to be
the first civilian in space; it is already on record. And it
will be at Mir. Any other comments on space colonies?

P. Werbos:  At our first workshop, Jerry Glenn reminded
us that our mandate here is to consider the future a
thousand years hence. I could talk at length about the
political forces for getting money in the next ten years
for the space program, but I think that would be a
digression. We have some other issues we are supposed
to address here: our place in the universe and wild cards.
I notice the wild cards are totally negative: climate, pan-
demics, asteroids. I think we have to also remember that
there may be positive wild cards as well. There are unex-
pected positive opportunities that should have some
place in all of this; maybe the science and technology
group will address them. 

Shapiro:  In terms of considering the future, I would say
there is a small but real probability that in some trajec-
tories in a thousand years our civilization will lie in
ruins. I think that this is why they wanted us to consider
the wild card issues, whether it is the pandemics or
atomic warfare. It is not the majority possibility. The
analogy I always think of is that there is a small chance
that my house, when I go back to it, will lie in ruins also.
I don’t go around living that way, but I do take out fire
insurance. And I do think that this civilization needs to
take out insurance by moving part of our civilization
into space. That is the only kind of insurance we can
use.

P. Werbos:  I did not mean to suggest we shouldn’t deal
with the negative wild cards—just negative and positive
both. One of the wild cards that was mentioned was the
role of these archebacteria in the oceans, and many peo-
ple think these provide interesting opportunities. I hope
that the biological group will discuss the archebacteria,
because they may understand them better than we do. I
had the impression, though, the archebacteria could be
a wild card in terms of threats. If you read the long his-

tory of these creatures that have evolved in really, really
harsh environments, you can’t help wonder what possi-
bilities for mutation might exist. If we create the wrong
kinds of conditions here on Earth, the possibilities for
pandemics are also very serious. The question is: How
do you deal with pandemics? And I don’t know. Cer-
tainly there is a lot of worry about deliberately induced
pandemics. As people like Saddam Hussein do all kinds
of uncontrolled biological research designed to kill peo-
ple, the possibility of accidentally creating a pandemic
becomes more and more serious. And more and more
people are worried about the question of what kind of
technology do you develop to reduce the probability of
such a threat? It may not be something we want to wait a
hundred years to have some partial solutions for. There
is some new technology trying to do very, very fast read-
out of DNA, and trying to get computational techniques
for very quickly responding to these biological threats if
they should arise. I don’t know much about that, but it
sounds like that’s one of the important things I am glad
somebody is thinking about.

Tough:  John Peterson’s book about wild cards [Out of
the Blue: Wild Cards and Other Big Future Surprises] has
contact with other forms of life, perhaps some kind of
alien intelligence, as one of the highest impact wild
cards of all. He has them on a rating scale both for likeli-
hood and for impact, and he rates that one very, very
high for impact. So, I hope that we will spend at least ten
minutes today talking about the trajectories toward
some kind of contact with extraterrestrial life and the
impact of that. There are several trajectories, and it is
hard to know which one is going to pay off. One trajec-
tory is what used to be called bioastronomy and now
NASA has coined the phrase astrobiology. It is looking
basically for microbial life on other planets or in mete-
orites that come from space and land on Earth. So, that
is one trajectory that may pay off. There is a lot of
excitement around that one at the moment: a lot of
things happening, a lot of studying extreme forms of life
on Earth and getting some sense of just how robust life
is and how it can survive in places we didn’t think it
could survive before.

I think we have to also remember
 that there may be positive wild cards 
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The other trajectory is SETI, the Scientific Search for
Extraterrestrial Intelligence, which has for 40 years been
using radio to try to detect artificial signals from some
other part of the galaxy. What has happened in the last
two years is that there are now four projects using opti-
cal telescopes, because the idea is that a civilization try-
ing to send us a message might cram a lot more content
into very rapid pulse laser beams than it can into radio.
So, there is now this swing toward optical approaches.
Then there has always been some interest in the possi-
bility that intelligence is already here on Earth, so that is
the third trajectory. There has been the UFO field. A guy
called Robert Freitas has checked the Lagrange points
back in the 1980s for any signs, because that would be a
good place to park your spacecraft if you wanted to
monitor Earth. So, there have been various experiments
over the last 20 years of trying to detect intelligence that
has reached Earth in one form or another.

The one other thing I want to say about trajectory is
that what has happened in the last few years is, as we
look at our own trajectory in the future, we realize how
smart our machines are going to be 50 or a hundred
years from now. So, there has been a lot more attention
in the last few years to the possibility of very, very smart
alien robotic probes being here on Earth. They could
also be very small. If nanotechnology pays off the way it
looks as though it is going to pay off, if you can build
things atom by atom, molecule by molecule, the probe
may be so small that we are looking for something that
is just a few millimeters across. That raises interesting
questions about search techniques. How do you search
for something that small? And it could be anywhere on
the planet, anywhere in the oceans, anywhere in the
mountains, anywhere in orbit. That is what some scien-
tists are struggling with at this point. My sense is that
one of these four trajectories is going to pay off in the
next decade or two, but I wouldn’t know which one to
bet on at this point.

Maruyama:  I would like to comment on that. When we
had this project in 1975, of course there were many dis-
cussions, but the interesting point was: Why do you
want to create an outer space community? And then
there were basically three logical types in favor of the

heterogeneity. I mean, everybody was talking about het-
erogeneity: We should have heterogeneous communi-
ties, different set-ups, and temperatures, and so forth.
But, if you sort out those arguments for heterogeneity,
there were three distinct types. One had to do with the
zero sum type; that is, the resource diversification. The
idea was that if everybody eats the same thing, then
there would be not enough food. The second had to do
with risk dispersion that some of you mentioned. In
case of some kind of a catastrophe, well, here you have
heterogeneity—somebody is going to survive, which is
more like a negative sort of argument in that it is better
to have isolated heterogeneity, not interacting heteroge-
neity. Now, the third that not many people men-
tioned—in fact, physicists and the chemists did not
notice or mention—was the positive sum. In biology it
is called mutualism and sometimes it is called symbiosis.
The positive sum relations, which wasn’t in the head of
the physicist, the physical scientists. So, that is just the
biologist’s different idea in terms of mutualism or sym-
biosis.

Frank:  I want to go back to the wild cards that seem to
be falling through the cracks here. First of all, I think
they are falling through the cracks because they are mis-
called wild, and they are not wild at all. Climatic change,
pandemics, and asteroids are highly likely if we are look-
ing at the next thousand years. And the first two, cli-
matic change and pandemics, are not only likely but
they are likely to be caused by social action; by us, in one
word, by humans.

I would add some other nonwild wild cards: the con-
tinued polarization and marginalization of people;
polarization within the world between rich and poor,
between those that can participate in the  information
age and those who are excluded from it, and the conse-
quences thereof. Now, these three, and others, are
largely caused by our social action. The asteroids may
not be, but they could perhaps be combated. Let’s talk
about nuclear explosions that could break them up
before they got here and so forth. So, I think we need
more discussion of the nonwild, miscalled wild cards.
     Secondly, if I may be a broken record, our place in the
universe—you mentioned the fish coming out of the
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water. Actually I am not sure that it was particularly the
fish, but reptiles and others, and dolphins. But the fact
is, speaking of our place in the universe, I don’t know
who our is. The oceans and its inhabitants, at least on
planet Earth, have had a much, much greater number of
years of place in the universe than any kind of land-
based life, and therefore requires more attention, and, as
I suggested earlier, perhaps a return to the oceans before
we try to conquer space.

Dasch:  We heard this morning—you remember when
John Delaney introduced himself—that we are spend-
ing lots of money in the oceans; we are doing a lot in the
oceans. What he is talking about is a project called Nep-
tune, where, for the first time, we are wiring with fiber
optic cable an entire tectonic plate, in this case the Juan
de Fuca plate. That is going to have robots on the ocean
floor; it is going to look at communities, at hot water
vents, at the rate of subduction, the whole thing. So, we
are doing quite a lot in the oceans.

But, on climate, as a geologist I know that there have
been tremendous ranges in climate for natural reasons.
Through geologic time we have had a lot colder times;
we have had a lot hotter times. Now, I believe—like
you—that we are heating up the climate anthropogeni-
cally. We have recorders on the top of a volcano in
Hawaii; we know that we are increasing CO2. And yet it
is very difficult to prove that case. Bill Calvin, I might
ask you: I think we are warming, and I think it is anthro-
pogenic, but it is not an easy case to prove. Would you
like to comment on that?

Frank:  One of the reasons it may be difficult to prove is
because it may be counteracting the new ice age trend.
So, we are warming it, but naturally it is cooling, and so
it is difficult to tell.

Calvin:  I want to try to set out what I think is the cur-
rent status of the climate issue. One is that we now know
a great deal more about minor climate fluctuations, like
the Medieval warm period and the Little Ice Age; it
lasted about 500 years until about 140 years ago. We
now know that in Africa, the Medieval warm period was
a bad time; it was filled with a lot of droughts, and that
the Little Ice Age in Africa has been a good time. None-
theless, it has been interrupted by three major droughts,
lasting 30 to 85 years, that caused tremendous political
movement of tribes, wiping out of tribes, and so forth.
We now have this background for African climate, and it
is probably just as bad elsewhere; that this is sort of the
background of climate change without catastrophes.

We now know something about greenhouse warm-
ing. And while I think that questions of whether it is
really proved are always appropriate, fair, and doing sci-
ence, I think that it won’t lead us anywhere to talk about
that for prospects of the future. Clearly the physics show
that it can happen. There may be other things that may
come along to counter it for a while, but the chances are
that once the things that come along to counter it have
worn off, we will be back in the soup even worse. 

Thirdly, I want to say something about what we now
understand, starting only about ten or 15 years ago, and
that is that superimposed on all these climate changes
are very abrupt events. That is to say, instead of a centu-
ries-long ramp, like you think of for greenhouse warm-
ing, we now know they are sort of mode switchings.
They are like air conditioners switching from cool to
fan, and often jittering between modes. This is best
known in terms of temperature change; that is to say,
three to five degrees. Even in the tropics it moves down-
ward and then a few centuries later it pops back up
within a decade, just as fast. In the higher latitudes,
these are ten- to 20-degree temperature changes. 

Because it is a cooling—and that is the easiest thing
to measure in the proxy records—we tend to lose track
of the fact that these coolings are also droughts; they are
profound droughts that last for many centuries. How-
ever long the cooling goes on, there is probably 25 per-
cent less rainfall worldwide at the same time. We are just
beginning, in terms of the oceans and the atmosphere,
to understand what some of these mode-switching
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events could be like. And to the extent that we can figure
out ways of heading one off or slowing it down, it is
going to depend greatly upon our understanding of, for
example, how the Gulf Stream gets flushed into the bot-
tom of the Atlantic and runs south so that you can move
more warm water north. That can fail easily. We now
understand that greenhouse warming is one of the bet-
ter ways of making it fail. It is clear that oceans change
somewhat slowly. I mean, it takes water about six years
to get from the Labrador Sea down to Bermuda, for
example. But we know that on the time scale of these
events that you can do things even more quickly than
that, and it looks like the whole atmospheric circulation
may rearrange and that this may be the proximate
mechanism of having a failure of the Gulf Stream in the
North Atlantic show up as a worldwide effect very
quickly. So, that, as far as I can see, is the current back-
ground of this thing that we have to extrapolate into the
future.

Shapiro:  Bill, in talking about climate change, has
reminded me of Mike Rampino, who works down the
hall from me at NYU. He is an expert on extinctions and
has worked on some of the famous ones, like the aster-
oid that is most likely to have wiped out dinosaurs 60
million years ago. I read an article somewhere that had
the comment in it: “The dinosaurs, unfortunately,
didn’t have a space program.” There is an undercurrent
of the idea that we can counter and prevent anything in
advance: if it is a meteorite, we can blow it up; if it is
nuclear war, well, we can adopt more peaceful strate-
gies. But Mike Rampino educated me that about 80,000
years ago, it is probable that perhaps three-quarters of
the human population of Earth died in a catastrophe.
This one was the eruption of a volcano in Indonesia,
Mount Toba, which had somewhat the effects of a
nuclear winter by putting out vast quantities of ash that
killed vegetation. Humans dependent on vegetation
simply had a starvation crisis.

Now, he doesn’t know how one can anticipate catas-
trophes like that one. There may be catastrophes that we
aren’t able to handle, despite our every precaution, and I
think it is therefore prudent to spend some time think-
ing about how one would respond to catastrophes. We
need a sort of global fire department mentality, because
if, despite our best effort, bad things happen, we are still
going to try to pull out the essence of our civilization
from it.

Kellogg:  I would like to bring the question of catastro-
phes on the surface of the Earth back into the space
arena. My question—and I don’t have a good answer for
it—is this: If one of these terrible things happened, such
as a great asteroid hitting the Earth, and we had another
global cooling of the kind that wiped out the dinosaurs,
or if we had a more gradual climate change, such as the
kind we undoubtedly will have, then does having the
ability to move a few dozen (or a few thousand) people
into space really help mankind? I guess I am being a bit
negative about this whole question of the value of going
into space on a permanent basis, because I am very
doubtful that such a move is any kind of solution for
these future catastrophes that may happen to mankind.

Maruyama:  Actually, in the 1975 project, we were talk-
ing about 10,000 people. At that time it was technologi-
cally feasible and financially it was compared to the
Mayflower expedition from England to New England,
or the Mormons moving from the East Coast to Utah.
So, it is a lot of cost, but then it is feasible from that
point of view. Also, it was calculated that the return-on-
investment time was about 30 years; that was how it was
calculated. And that is just the beginning: 10,000 peo-
ple, technologically feasible, economically not too crazy,
and so forth; that is the beginning of it. If you have a
first thing starting, then it will accelerate. It is not a two-
or three-people matter.

P. Werbos:  Two comments. One, I certainly agree with
the long-term objective of trying to have settlements in
space, which could live if something bad happened on
Earth. The question is: How much money and time
does it take, and what do we do in the meantime? I don’t
think that with the present technology we could begin
to afford a truly self-sustaining system with 10,000 peo-
ple. A lot more research is needed, for example, in how
to build self-sustaining systems. It is one thing to write a
theoretical paper that says that this all closes; then you
start building systems and trying to make them work,
and that is not theory. They have had this biosphere
project in Arizona, and I think what people have learned
from that project is that a lot more research would be
needed. And it is justified. It is good research, but a lot
more research would be needed before we would know
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in principle how to do this. As to the cost figures for get-
ting 10,000 people into orbit, Jerry O’Neil had some
very optimistic cost figures a number of years back. I
was very impressed by O’Neil’s papers, but I think that it
is very clear that we are not 15 years away from being
able to do some of the things that he wanted to do in 15
years.

My opinion is that if we want to use space to address
these wild cards, I suspect climate is a little easier to
address than pandemics, because the latest information
I have seen is that space as a source of energy is a lot eas-
ier to visualize in present technology than a million
people living in space. I do hope we get to a million peo-
ple living in space. But I was very excited by this recent
workshop we had with NASA, where it looks as if people
have found a lot of solutions to a lot of the questions
and problems with satellite solar power. And if we invest
in the research to just do the next generation of technol-
ogy, I think in a few decades we could be talking about
an alternative to fossil fuels and nuclear power that
really would be useful in a global sense. 
     That is the line that excites me the most in space. It is
just the next few decades, but the payoff to the Earth is
large enough that I think it would help overcome some
of these political problems. And one of the side benefits:
If you have more power in space, you might be able to
expand the internet faster, because you have power for
large wireless transmission systems, which, in turn,
could benefit education around the Earth. So, if you can
benefit education and power in the environment, you
might discover the money is available if you really sys-
tematically try to solve those Earth problems using the
space technology. Then I think that becomes a base
from which you can do some of the other things.

Frank:  It seems to me obvious, again, that solar power
and hydrogen power offer vastly more bang for the buck
than space-drive power. So, I think that is the wrong
investment. Secondly, the Mayflower analogy is totally
mistaken, as I think you did correctly point out, because
the Mayflower people were not cut off. But there is an
additional question I would like to pose: Why should it
even be desirable to have a hundred or 10,000 people in
outer space in the attempt to somehow preserve
humanity? I see no good reason, at least no obvious rea-
son to do that, but it seems to be the unquestioned
assumption, so I am questioning it; that is one of my
jobs.

Maruyama:  It is not just the humanity, but the whole
ecosystem.

Frank:  You are going to have a Noah’s Ark of everything
out there?

Maruyama:  Well, a sufficient ecosystem. You are not
going to have museum collections—no, I don’t know
whether we are going to have that. But at least enough
ecosystems to sustain those people, 10,000 or whatever
the number. That was the idea.

P. Werbos:  There were some specific comments made
about how obvious it is what things cost. I think the
human race has been held back by unthinking assump-
tions about “what is obvious” for the last thousand
years. It is frightening to me how easily we fall into mis-
taken assumptions. In fact, if you look at the price of
terrestrial photovoltaic technology, right now it is very
difficult for it to compete in anything but small niche
segments with the standard fossil fuels and nuclear
power, and there are many reasons for that. Suppose
you try to build a solar voltaic system somewhere in
New England. First of all, there is a question of: How
much solar energy are you getting? How many clouds
are there? How many hours a day do you operate? How
much does the land cost? When you work your way
through all of those things, there are some problems.
   One of the interesting things we found out in our
workshop: A solar cell is a kind of a chip. And if you
have worked in chip manufacturing, the biggest cost
driver is the cost of getting vacuum. Do you know how
much that costs on the moon? Basically, if you do clever
engineering design that exploits the unique features of
that environment, you are basically talking about an
intrinsic economic cost—per kilowatt hour per year—
that is maybe one percent of what the comparable cost
would be on Earth, assuming everything else is equal.
With present robotic technology, with something called
teleautonomy, extrapolated to an extent that we can
achieve, it looks quite possible we could get this orders-
of-magnitude reduction. Now, I am not saying we
should not invest in solar power on Earth; I think that
certainly we should. There is no question we should. For
peak-load power, terrestrial photovoltaics have a lot of
potential. But, on the other hand, if we have a possible
opportunity of substantially cheaper baseload electric-
ity, which is what competes with nuclear—you know,
peaking power with photovoltaics isn’t going to com-
pete with nuclear or coal. If you want to compete with
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nuclear or coal for the baseload, having something a lot
cheaper would really revolutionize the global situation.
It is not guaranteed, and I am not saying we should do
this instead of Earth solar; I think we need to do all of
these things. The energy problems are so critical to
human survival. If we want to survive, it is essential that
we do our best to explore all of these options. And it is
clear that the satellite solar power is one of those options
that we really need to explore if we are rational. Not the
only, not as the alternative, but as part of the portfolio.

Maruyama:  I wasn’t quite sure whether you were talking
about photovoltaic energy used in outer space itself or
sending back to the Earth—on deserts, for example,
Saudi Arabia. One of the things that Thurow, the MIT
economist, says is: Right now you can have a mobility of
information and manpower and technology and so
forth. But he never talked about energy. Right now, elec-
tricity is not transportable yet. You might have a huge
battery—I don’t know how—but it is going to be unfea-
sible right now to import electrical energy from Saudi
Arabia to the USA. Now, you can import oil, but there is
no technology that is economical enough to get the
electricity from Saudi Arabia to the USA. So, what is
going to happen is that if solar energy becomes cheaper
than oil, or whatever, then the arid lands are going to be
the industrial centers until you get some invention to
transport electricity. 

Frank:  It may be a hundred times cheaper to produce
energy in outer space, but what about the cost of bring-
ing it here? And secondly, what about the cost of coun-
teracting the possible damages of bringing it here? I give
you an analogy: It is now becoming obvious that cell
phones cause cancer. Imagine the transmission of
power from the moon or from elsewhere in outer space
to the Earth and the damages that that can cause here.
So, you have to factor in the cost of either preventing or
counteracting these damages, not to mention the cost of
transmission. 

Shapiro:  Responding to both of the last two speakers, I
think the direction has taken a turn that might be
altered. If I buy fire insurance to cover my house, there is
no point in saying I could get more bang for the buck by

improving the air conditioning system. Fire insurance is
to cover against the contingency that the house burns
down so I can build it back. Now, a separate space col-
ony, which needn’t be independent until the catastro-
phe occurs, could be restocked in communication all
the time and would serve the function of fire insurance.
However, it is better than fire insurance because, as this
gentleman says, it can also have other functions. But
anything that we get back, in addition to the insurance,
such as possible energy, or tourism, or mining, or any-
thing else, would be sheer profit, because the purpose
for building it would be to protect our hides in case of
catastrophe.

Frank:  Air conditioning can be an alternative kind of
fire insurance, because it can make it less likely that your
house burns down, and then you don’t need the other
fire insurance as much. So can many other things.

P. Werbos:  Certainly the environmental issues and the
cost of transporting power to Earth should be factored
in. But I don’t think they have been neglected by any
serious studies in the last 20 years in this subject.
    Your mention of cellular phones is interesting. Ten
years ago I heard many people say, “There is no question
that power lines and excess microwave radiation cause
cancer.” There was a huge amount of concern about that
and millions of dollars spent on research. The last I
heard, there were a lot of people who used to be in that
field who were getting out of it because they never
found anything to base their research careers on. I know
that that is true; I have seen them coming to our pro-
grams looking for money. The issue of cellular phones
and cancer is not one that I have tracked, but the IEEE
Spectrum magazine, which is probably the most author-
itative source available on such issues, just recently had
an issue—one or two back—and their summary of that
debate was mixed signals. I haven’t read the details, but
my impression is that there is not a consensus on
whether this is real or just another red herring. I don’t
know.

Now, in terms of the microwave from space, I do
remember hearing some curious debates. Some soft-is-
beautiful people, who were advocating the purely Earth
solar approach, were saying, “If you have these recten-
nas, you are going to have an area maybe a half a mile
square where we contend a tenth of the vegetation
might be destroyed by some kind of cancer.” Somebody
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pointed out that to get the same power from terrestrial
photovoltaics in the same area, for five miles square, you
just kill everything. Now, the question is: Which is the
larger ecological impact? I think that if you are willing to
use deserts, you get one impact. If you are willing to use
land closer to cities, you get a different impact. We do
need Earth-based photovoltaics. I don’t mean to criti-
cize that technology. But I think that the problems have
been very exaggerated by many of the popular antitech-
nology movements. 
   There has been considerable study of microwave
power. We need more study of beaming power to Earth,
and NASA is currently spending many millions per
year—I think it is $25 million a year in John Mankin’s
program—to very actively study the issues. And I think
it is good that more studies be done, but the current sta-
tus on the power beaming is that it really doesn’t look as
if there is a showstopper. It looks as if economically and
environmentally it is going to be very competitive with
any other option that we have. But, we need to do more
research; I agree with that.

Maruyama:  If you are really getting photovoltaic from
the outer space to the Earth, it is going to have too much
energy put on the Earth. It is going to destroy the energy
balance—and that is more important than the radiation
per se. 

Dasch:  NASA is supporting a wide range of things. We
are looking at space settlements. In fact, we are having
people now that die, leaving their fortunes for space col-
onization. A man named Steckler has just done this. We
are also studying the energy balance. I think it is impor-
tant to do a variety of things like that. But just let me
ask: Say we go to the moon to do astronomy on the dark
side. Lots of good reasons to go to the moon. Maybe
energy. Maybe we can do this robotically. But why not at
the same time start a little colony? I mean, go from the
robotic part to where we have a little colony. What is
wrong with that? I am a little surprised at the dichotomy
of views here that we don’t really need to establish our-
selves in other places outside Earth. I firmly believe that,
and I see some of you obviously don’t believe that.

Frank:  What you said about the decline in interest in
researching the consequences of the transmission of
power through electric wires and so forth—translating
that into plain English, the power companies are not
interested in financing a search on what happens to
somebody who lives under the power line who does get
cancer from it. The same thing is likely to be true—
although it may not yet be true—about cell phones. The
other day there was notice about the hydrogen-powered
car. No petroleum, no nothing but hydrogen of which,
as you say, we got a whole world full. If that is the case,
we don’t need solar energy on the moon. On the other
hand, there are powerful interests that may not be inter-
ested in further research on hydrogen-powered cars—
not only the oil industry.

Lim:  I am a little disappointed that our discussion
seems to be stuck around one particular type of tech-
nology. We are looking at a thousand-year horizon, and
therefore, we should allow for undreamed-of technolo-
gies. There is the story about the mayor of London in
the 19th century, who was dissuaded by his technocrats
from expanding the city because it would be an impos-
sible task clearing all the horse dung resulting from the
predicted increase in horse-drawn traffic. The automo-
bile was their undreamed-of technology. So, I think it’s
important to remember that tomorrow’s technology
will take care of tomorrow’s problems. 
    I think our discussion should assume a broader, as
well as longer-term view of the future of humanity. I
think of Isaac Asimov’s book, A Choice of Catastro-
phes—let’s pick any of the ten catastrophes that he says
can devastate us, look at the logic, and ask ourselves:
“Do we want to buy an insurance policy against that?”
We are buying an insurance policy when we invest in
space. However, I do agree that the arguments sur-
rounding the high costs are valid. It is important to do
cost-benefit analysis because there is nothing more
expensive than technology that is way ahead of its time.
But I am optimistic, because right now we are on the
verge of major technological breakthroughs—nano-
technology will bring down tremendously the cost of
our technical capability to go into space, and the genetic
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revolution will solve the even greater problem of our
biological adaptation to space. 

Dasch:  Have we covered the topic of space and our place
in the universe? Our two topics are space and wild cards.

Tough:   I think our place in the universe is probably a
separate topic. I see our task as three topics: space, our
place in the universe, and wild cards. At some point we
should talk about our place in the universe.

Dasch:  Let’s do that. Let’s talk about our place in the
universe. I don’t think we covered that well enough.
Bob?

Shapiro:  I think it is a topic that should be brought up
explicitly. One gentleman in this room seemed to be
indifferent to human survival, and I think there is prob-
ably a gap in our society between those who, like myself,
are very committed to the human race or our descen-
dants being here not only in 3000, but hopefully in the
year 1000000, and those of another point of view that I
don’t understand but I would be happy to hear more
about. One possible source for that, I think, might be
religious motivation. There are many believers, I know,
who think that it is in God’s hands whether humanity
goes on or not and that it is part of his plan. I think it is
part of Christian tradition that after a certain time there
is to be Armageddon and the human race will end and
take up existence on another planet. Again, I don’t sub-
scribe to this. I think this is our universe. I think we are
meant to—at least I hope we are intended to go out and
fill it as much as we can. But it is an argument that prob-
ably deserves surfacing instead of remaining under the
surface. 

Maruyama:  I wasn’t sure whether religion is in this or
not.

Dasch:  I think not, but that is my own view.

Kellogg:  This whole question of our place in the uni-
verse seems to be a very vague topic and very difficult to
deal with. Your interest in extraterrestrial intelligence, of
course, is one way of focusing it. But other than that, I
think there is nothing much you can say about our place
in the universe.

Lim:  Perhaps, the possibility that we are alone in this
universe after all? If that is the case, the burden upon us
to continue the species becomes that much greater,
because life as we know it may come to an abrupt end
the moment something hard hits us on Earth.

Frank:  I would ask a point of personal privilege. You say
that I am not interested in the survival of humanity. On
the contrary, I have devoted my life to that. But it
includes, in particular, the survival of the people on this
Earth who are still dying like flies—in fact, more and
more so since poverty is increasing rather than declin-
ing. I am quite concerned, incidentally, that this matter
has not been brought up. All the concerns that have
been voiced are concerns that, first, reflect, and sec-
ondly, apply to, a very, very small minority of humanity
and completely exclude that part of humanity that is
already excluded.

Secondly, about our place in the universe, well, if
there is anybody out there, I am sure they neither know
nor care—they might know possibly; I doubt it—but
they surely neither know nor care about us. So, the
question of our place in the universe is one of perspec-
tive: what we think about it or what anybody else in the
universe thinks about it, which is nothing. It is of zero
importance, except to us. It is a small reality check.

Tough:  If we look at our place in the universe, if we look
at the trajectory, I see it as three stages. Basically the first
stage was that it is just a physical universe. Many astron-
omers still seem to treat the universe as though it is
purely physical, sort of a billiard ball’s approach to
astronomy. Then in the last few years there has been a
second stage, which Steve Dick describes in his book
The Biological Universe. That is a very good title, I think,
for this new cosmology, which is saying that the uni-
verse may well have life throughout it. In fact, more and
more of the data that NASA and others are collecting
suggest that the universe is hospitable for life, not hos-
tile; that space seems to be not nearly as hostile as we
once thought it was. And Eric Chaisson, in his book The
Life Era, captures the same idea. The life era is the era we
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are in now, where we see the universe as filled with life,
at least potentially filled with life, and that is what many
scientists are trying to find out: Can we actually get evi-
dence of that?

The third stage, which we are just getting into now,
states that the universe is filled with intelligence. And it
may not be life; it may be machine intelligence. What is
happening here on Earth in the last few years is we are
beginning to get a sense that in the next 50 years we are
going to have not only human intelligence on this
planet, we are going to have machine intelligence, which
is going to be different; it is going to be a deeply alien
way of thinking. It may well be a lot smarter than we are
in many, many ways: smarter at running companies,
smarter at making decisions, and so on. 
       Most people dismiss this idea when they first hear it,
but when you go through Hans Moravec’s book of last
year called Robot, and when you go through the book
called The Age of Spiritual Machines, when you note the
stages that both of those books suggest—the steps
decade-by-decade that we will probably go through in
the next five decades—you begin to think: Yes, it is pos-
sible. It is possible that machines 50 years from now will
be as spiritual, as conscious as we are, and certainly
much smarter. Well, if we are going to do that in the
next 50 years, you then start thinking about what the
rest of the universe has been doing, since we are a fairly
young civilization. Probably other civilizations went
through this long, long ago, and they may have extraor-
dinary intelligence, superintelligence, but it may not be
biological. It may not be life or flesh and blood as we
think of it. It may be machine-based or some mix of the
two. 
     So, that is what I see as our place in the universe. Our
thinking has shifted from thinking of us as unique and
surrounded by this hostile and merely physical universe,
to thinking: Well, we are probably part of life through-
out the universe. And more recently starting to think:
Well, maybe we are part of intelligence. Maybe it is intel-
ligence that pervades the universe and not just biologi-
cal life.

Calvin:  It is not really religion so much as one of the
concepts that comes often from religion—that of stew-
ardship. That is to say, it is our responsibility to take care
of it and to assure its prolongation. It seems to me that
this is one of the key issues in whether you have a fatalis-
tic attitude that it will all take care of itself and it is not
our job versus this notion that you really have to take
care of it. In the latter, you have to try to insure against
catastrophe, and if you particularly value humans, you
have to do things, No. 1, to try to ensure that they are
still around even if something bad happens, and, No. 2,
to try to prevent the kinds of general downsizings in five
or ten years that have probably happened very often in
the past. If you value what our civilization has accom-
plished, for example, you try to not let it go back to
being a series of small countries that all hate their neigh-
bors because of the genocidal episodes of the recent
past. That is the sort of thing that you really can imagine
happening easily from some of these things. So, stew-
ardship enters into all these things. As far as I can see,
our place in the universe is really this mental attitude
that you bring to it.

P. Werbos:  Our place in the universe. Two silly stories:
Someone once said, “If God had meant people to think
for themselves, he would have given them brains, and to
some he did.” Another funny story from a Zen guy in
Japan about the fish who wanted to know what its place
is in the universe. The fish looked out into this greater
world and decided, “I will find out what is there.” His
friends told him there was no greater world. But the fish
worked and worked, developed his lungs, wiggled, went
up to the land, and finally came back, beaten up, and he
said, “I have discovered what our place in the universe
is. We are sushi.” The truth is, we don’t know. The truth
is, we can say we are sure what aliens think, that we are
sure what the shape of the universe is. Of course, we are
not sure. We are at an early stage of evolution. Certainly
we have much more to learn, a lot more wild cards,
good and bad. And what is nature but to explore further
and grow? That is the way to be in tune with nature, if
you want to be in tune with nature.
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Shapiro:  That is a hard act to follow. I can’t find a better
joke so I will have to get serious again. In light of what
Dr. Frank said, I want to bring up a book that was very
popular about 15 years ago when there were greater
fears of nuclear war. It was by Jonathan Schell, The Fate
of the Earth, and it is still a beautiful book to read. In it
he deplored the kind of misery on Earth, the kind of
human suffering that you were referring to, and in no
way said that we should be indifferent to it. But he tried
to build this measure of degrees of catastrophe, and he
posited that suppose some catastrophe or war did
destroy 90 percent of the population on Earth. This
would be a miserable thing and the suffering would be
immense. 
     But then, on the other hand, he said, “If that hap-
pened but people recovered, then sometime in the
future people would again be walking the Earth, hearing
birds sing, enjoying the sunset. The human experience
would continue.” He contrasted that result with the
greatest of evils that he could imagine, which was the
end of the species, when there would be no more
human beings on this planet because that would mean
there would be no more enjoyment ever. Whatever one
values in life would have ended for all time. He tried to
call one’s attention to avoid the peril of nuclear extinc-
tion. I think that argument is good and we can extend it
to all the other catastrophes, saying that we don’t know
what our place in the universe is, but we do at least want
to be here, to be part of it.

Tough:  A very powerful book.

Lim:  I would like to add a comment that in order to
answer the question of our place in the universe, we
have to look at the environment—the whole of the uni-
verse being an environment. The dominant trend is the
second law of thermodynamics, which is entropy. You
see that the only thing that is going against that trend is
biological life and this cosmic evolution that we are talk-
ing about. So, on the one hand you have the law of
entropy, towards greater and greater disorder till you
have the equilibrium. Then against that universe is a
life, and we are part of that. We might not be the crown-
ing glory—when we discover ET and spiritual machines
and so on—but we are part of that. That is our meaning

and our destiny, in life or existence, as we know it. I
think that there must be some reason why deep in each
one of us the instinct empowers us to want to live, to say,
“I will not die. And not only will I not die, I want to
thrive. And not only do I want to thrive, I want to find
out what the meaning of all this is so that I may realize
whatever potential I may have.” From that observation,
I want to jump to a personal belief that there is some-
thing about us being stardust, and our place is among
the stars ultimately and that is our destiny. At least I
think it is a much better destiny than the alternative,
which is entropy.

Maruyama:  Entropy is based on the independent
events, random distribution. But now, a more recent
assumption says something else: all those black holes,
the condensation theories, those are interactions going
on; it is not independent, random things. So, you either
have to revise that or…. The second law of thermody-
namics in the 19th century was all right, but now we are
discovering a lot about other things with interactions.

Lim:  Yes, I agree with you. Entropy works in a closed
system, but per chance this universe might be an open
system. Secondly, I think there is now some suggestion
that even matter is not the dominant form. In the uni-
verse there is that matter that is even more pervasive
than matter, and we belong to matter and not antimat-
ter. So, given those caveats…well, we may not know
everything about the universe, and not about our envi-
ronment, but at least we do know about our immediate
environment, and it seems to suggest that we have
something unique in us that builds rather than
regresses.

Maruyama:  You are still sticking to the 19th century.
The open/closed system in the 19th century was like
that. But what you see right now, the second law and the
first law of thermodynamics are entirely different, inde-
pendent laws. It is no logical contradiction if entropy
decreased in an isolated system, and you can do that by
interaction, not by random movement. 

Lim:  Right. My reference to entropy was just as a sec-
ondary point.
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Frank:  I was going to have a one-word intervention,
which was Gaia, but it now occurs to me to counterpose
Gaia and entropy as either alternatives or complements.
Incidentally, everything we have been talking about here
is about entropy in which the benefits that we—and
those that we talk about, including NASA—have are
entropy that pushes the costs off onto other people. To
what extent life on this planet, and in particular human
life, produces entropy that is passed off into outer space
or into the universe, I don’t know. More likely that than
some kind of mutually beneficial Gaia. But we might
explore this question between Gaia and entropy as our
place in the universe.

Maruyama:  No, we have to move on to climate and
asteroids. We talked a little bit about climate, but we
haven’t really talked about asteroids. 

Dasch:  I think we should spend a few minutes on each.
Maybe we need first to finish climate. 

Kellogg:  Since climate is my field, I suppose I should say
something about climate, though a lot has already been
said. Obviously, the world has seen many climate
changes, enormous climate changes. Bill Calvin referred
to the question of possible abrupt climate changes,
which are rather scary, although I think the jury is out
on just how often those do happen. The question, as I
see it, is that the human race has survived enormous cli-
mate changes in the past. We are here in the face of the
fact that we have gone through several ice ages in the last
several millennia. We have always survived. I suggest
that climate change is not one of the problems that we
need to be the most worried about. I would be much
more worried about the fact that we are using up the
resources of the planet: the soil, the energy, the organic
energy in the form of petroleum and coal; we are using
these up. This, it seems to me, is a much greater prob-
lem in an environmental sense than the question of cli-
mate change. 

Calvin:  One of the problems with climate is taking an
excessively long view of the subject. For example, we
speak of the ice ages as being glacially slow—and yes,
there are aspects of them that are very slow; they take
millennia to do much. The other problem is living
through the transitions, and if they are very slow, the
transitions are not that much of a problem. The prob-
lem is that climate is full of things that happen on other
time scales: They happen within one millennium; they
happen within one decade. These things give us the
additional problem that in order to enjoy the long-term
trend, you have to survive the short-term problems and
opportunities that they create sometimes. 
     The abrupt changes of the past are pretty well docu-
mented for the last 115,000 years. There have been
about 22 major events in that time. Many of them fea-
ture what have been called a “madhouse century of
flickers”: back and forth in temperature, in rainfall, and
dustiness, where there are three or four major changes
within one century. They appear to be certainly region-
wide and probably worldwide in nature. These are really
big changes that are totally obscured for us by our view
of the past, having been filtered by the worms and the
flatfish that stir the ocean bottoms and create a nice
running average of about one thousand years and com-
pletely wipe out the view of these major transitions. We
tend to look at climate change from this dominant
greenhouse paradigm: “It is only theoretical; we don’t
know whether it is going to happen; we don’t know
whether something is going to counteract it.” We look at
the abrupt climate changes and we see that it has hap-
pened quite a number of times in the past. We don’t
know exactly what triggers them, but we know that it is
very fast.
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Dasch:  At this point, let’s move to asteroids and spend a
few minutes on that. Of course, the planets, including
Earth, all were created by tremendous implosions of
large asteroidal bodies early in the solar system, and that
is how Earth accreted to its present size four and a half
billion years ago, probably within a very short time. But
those have continued, and more and more recently we
have begun to notice the impact on geology and on biol-
ogy. It is too bad that we lost Eugene Shoemaker,
because he was our most respected and brightest
thinker in this field. As a result of his work, arrays of
telescopes—not enough, maybe—but Spaceguard and
Spacewatch now look for asteroids. It is true that we
could probably see months in advance fairly large aster-
oids headed toward Earth. 

Regarding asteroids of the size that would wipe out
life on Earth—one to two kilometers—people may
argue about the years that might pass before we have
one of those, but it is something like 300,000 to a mil-
lion years. They are going to happen, so I think we have
to consider asteroids as a wild card. There is quite a lot
of thought now that early in Earth’s history, shortly after
four and a half billion years ago, when Earth was still
accreting, we had created a core and then a large Mars-
size body hit Earth. It knocked a lot of the mantle of
Earth out into an orbit that coalesced to form the moon.
It may be that life formed closely after that, but another
large impact may have wiped life out. It may be, and it
seems reasonable now, that life may have started over
and over and over again early on, and was wiped out by
continued asteroid bombardment, until we get to three
and a half billion years ago when we find the first signs
of life in Australia. That is fossil life, or, if you want to
look at chemical evidence, maybe 3.8 billion years ago.
That will probably be pushed back and back, but it
looks like life is tough. It may have originated; it may
have lost its hold with a wild card asteroid and it started
up again. 
     It is a very serious topic. We don’t have enough tele-
scopes devoted to looking for asteroids. We are getting
better at seeing smaller and smaller ones. As you know,
there was one that passed by recently and we saw it only
after it came by. 

Shapiro:  I heard Mike Rampino’s lecture discussing the
periodicity of likely asteroid hits with devastating effect,
and large ones seem to come by infrequently, like every
30 million years or so. Someone asked, “Well, when was
the last such hit?” And he said, “Oh, 30 million years
ago.” It is a very hard thing to get a handle on. If one can
see it in advance—well, we all saw those films where the
comet or the asteroid is coming in and heroes go to blow
it up before it hits the Earth. This may or may not be
possible to do. I remember the President in one of those
films said, “Well, we can’t stop it, so all of you go fend for
yourselves and may God be with you.” I would hope that
we would be able to do better than that, and it would be
very good to have some organization in existence that
thinks ahead and makes plans for such occasions. 
     When I was on a boat off Australia in the Great Bar-
rier Reef and nothing much was happening, the captain
offered a tour of the bridge, and on the bridge were
notebooks of contingency plans. There was one full
notebook for Fire on Board, another for Hit the Reef,
another for Huge Storm. The idea was that all these con-
tingencies had been thought out and planned in
advance, not when they were bearing down on him. It
would be very good to have an organization, maybe this
one, that took on the work for the whole globe in
advance.

Dasch:  Yes, you are right. If we sent a nuclear weapon to
try to explode a comet, we might break it in two and
have two hits rather than one. Of course, we are not at
that point yet. 

There is evidence that some of these wild cards may
work in concert. The big asteroid that hit Earth 65 mil-
lion years ago in Yucatan that caused the demise of the
dinosaurs—although that is not completely agreed
upon. We know we had an asteroid; whether it killed the
dinosaurs is a little questionable. But we still are receiv-
ing meteorites; in fact, we get two thousand tons a year.
But that one at Yucatan, it has been proposed that it
caused volcanism on the other side of the globe in India,
which, of course, could cause climate change. So, a lot of
these wild cards may work in concert.
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Maruyama:  I would like to say something positive about
asteroids because everybody thinks I am negative. When
we were doing the outer space community design, we
also discussed the use of asteroids. The idea was to lift
up the materials from the moon surface to the outer
space to construct orbiting communities because of less
gravity on the moon. But then what you get are moon
rocks or moon sand: a lot of oxygen, a lot of silicon, a lot
of aluminum, but not much hydrogen or nitrogen,
which would have had to be lifted up from the Earth.

Now, there can be many asteroids on L5, Lagrange
point 4 and 5. Actually it is not a point; it is a kind of
horseshoe shape. The idea is: What is there? What kind
of materials can be lifted from asteroids for other con-
struction—raw materials for the outer space communi-
ties? So, there can be some positive aspects of it that
should be considered. Now, we don’t have any samples
of the asteroid material.

Dasch:  We, of course, have the near-Earth asteroid ren-
dezvous, which is going by an asteroid. There is a lot of
effort going into more and more asteroid surveys, and a
lot of people believe that commercialization will drive
that more. There is a company called SpaceDev that
plans to mine an asteroid; this is Jim Benson’s company.
It may be a long way off, or it may not happen, but there
is a lot of interest in it.

Calvin:  Just to amplify Bob’s 30-million-year statistic,
the abrupt climate changes average one every two or
three thousand years, and the last one was 12,000 years
ago.

Frank:  When you are talking about positive aspects of
asteroids, that is why we are here. If the Yucatan one had
not wiped out the dinosaurs, they would have contin-
ued to rule the Earth. There were features among mam-
mals before the demise of the dinosaurs that were able
to flourish only because the dinosaurs were gone, and
that led to the evolution of mammals into us. Whether
there might be a similar event that eliminates us but,
however, gives a chance to some other organism is a
matter for speculation. From our point of view, that
would be bad, but from the point of view of some other
kind of organism, it might be good.

Dasch:  That is exactly right. The dinosaurs are looked at
as dinosaurs, but they ruled the Earth for 150 million
years; they were one of the most successful life-forms we
ever had. If you have to get rid of dinosaurs in order to
get Mariah Carey and Brad Pitt, okay.

Frank:  It would depend on whether you are a dinosaur
or what you are.

Maruyama:  Let’s talk about this topic of pandemics.

Shapiro:  Again, this is not my particular specialty, but
we are aware that tuberculosis is on the upswing and
that we have had an AIDS epidemic with us. In a sense,
when people were talking this morning about giving
other organisms a chance, I would say that among the
things we are doing that is very foolish is acting in behalf
of the viruses and bacteria. What a virus would love…if
I were a virus, I would say: “Well, I want to mutate and
improve my species.” I would say, “First I want to have as
large a target size as possible, because every cell that I
can experiment in is one more chance to find just that
right mutation that does you all in. So, give me the larg-
est possible target size.” And then I would say, “All my
enterprises through history were often foiled because I
wiped out a population, but that population was iso-
lated. So, by all means, mix yourselves up as much as
possible. We want to have people flying all over the
Earth immediately.” Third, I might say, “I can’t do
mutations very quickly, just on my own spontaneously,
so, by all means, fill the air with mutation-enhancing
agents.”

Lim:  That is why they want us to go into space. They
want to go into space.

Shapiro:  Yes. So, from the point of view of a virus or
bacteria, we are doing just wonderfully to turn the
planet over to them. But more seriously, I would say the
danger in catastrophes of pandemics will be on us start-
ing probably fairly immediately and continuing for
some decades or centuries. Hopefully, if we put enough
oomph behind the developing molecular biology initia-
tives all around us, we will get such an arsenal of tools,
that whatever can happen naturally might be countered
within the days that will be necessary. That is all the
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time we would have, but we could act within days to try
to postpone a global epidemic. Till that time—till our
molecular biology gets powerful enough—I think we
are at serious risk for a pandemic of some kind taking
out a lot of human population.

Frank:  More than what you say, we are, in fact, obliging
them to mutate. Bacteria, insects, whatever—all these
organisms that we have been combating—we are oblig-
ing them to generate mutations that are resistant to the
combating that we do, and they may mutate so well as to
wipe us out. In fact, it is very likely. On the time scale of
a thousand years, that is quite likely, thanks to us.

Lim:  Pandemics have hit us many times in our history,
and each time, humankind has survived. One reason for
our resilience is there was enough biodiversity so that
although segments of the population succumbed, cer-
tain other segments that had innate immunity did not
succumb. That was the case with the influenza pan-
demic of 1918 and that is the case even now with HIV—
we know that certain individuals are inherently more
resistant to the HIV virus. So, I think we should not take
lightly this question of biodiversity. Who knows, if we
use genetic engineering to select out certain traits now,
we may end up selecting out those traits that in 30 gen-
erations might prove crucial in resisting some pandemic
threat.

Maruyama:  One maybe positive thing to consider: par-
asites—those viruses and bacteria are parasites—will
never kill off the hosts, because if they do that, they can-
not survive. So, I am just wondering whether anybody
has any comment from that point of view about infec-
tious diseases.

Frank:  But they may change them into something
unrecognizable, in which they can still survive but we
can’t.

P. Werbos:  Regarding the comment about biodiversity,
there is certainly a lot of evidence behind that, not just
for humans but for plants, and we have definitely seen
cases. What happened to the chestnut trees in North
America? I mean, it is a long history that diseases have,
in fact, wiped out entire populations; then you don’t see

them very much after that. But the parasites are not
guaranteed survival by nature anymore than the other
species. Species come and species go; that is the history
of evolution. There is absolutely no guarantee that any
species is going to be preserved, whether human, bacte-
rial, whatever; there is no guarantee.

A long time ago I read a funny science fiction by the
name of Earth Abides, by a writer named George R.
Stewart. It started with the usual terrifying kind of
thing: 99.99 percent of humanity dies; a few people sur-
vive. Then at the end he made a comment on the order
of: “Actually, this was my Ph.D. thesis at the University
of Oregon. I have complete mathematical models to
back up that everything in this book is actually mathe-
matically justified. It stood the test of a Ph.D. commit-
tee, but there is not a lot of interest in the world in this
kind of stuff. I am not studying the latest cancer. I am
not producing a cloned sheep that makes milk. People
are not very interested. So, I wrote a science fiction
because this is the only way people would pay attention.
But, by the way, the mathematics is very clear that
because of the unique characteristics of the human spe-
cies today, the way the variables work differently,
according to my model you could very easily lose 99.999
percent overnight. In fact, I predict it will happen if we
don’t change something.” I haven’t gone back to look at
his thesis. If I were a biologist, I would. But it left a ques-
tion mark in my mind.

Calvin:  I have another wild card. Amongst the wild
cards that we probably ought to consider are things that
hit us like the internet and the web hit us. None of us
would have predicted how quickly they would blossom,
even though we could have looked back 30 years ago
and said, yes, communications will improve. But this
sort of blossoming of a web of shared information,
where I can open up my computer at this table and
access the websites in Singapore and Korea—that none
of us would have predicted. 
     I want to give you an example of something that
could happen simply with the evolution of education.
Compare it to medicine. A hundred years ago medicine
was a largely empirical subject not influenced very
much by science. Today medicine is maybe half-scien-
tific. Well, at the moment, education is a largely empiri-
cal subject. It is a subject of: “We have tried a lot of
things; these things seem to work; we don’t know why
they work, but we do these things this way because we
have experience.” 

  My field of brain research is probably providing the
armamentarium for educators of the future to be able to
be very efficient in some ways about teaching the mental
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skills that you need to be intelligent—in other words,
the childhood regime of learning things, the way we
stage the learning at the right time, customized to the
individual student. We are going to have an education in
25 to 50 years that is going to be half-scientific, and it is
going to make an enormous difference to some stu-
dents.  It is sort of like the rich get richer and the poor
get poorer; we are going to see an enormous dichotomy,
I think, between those who can do very well men-
tally…it is like jacking up a part of the IQ scale so that
there are 25 percent of the people over 150. But it is
going to create a great have-nots group, both from the
standpoint of genetic IQ, and from the standpoint of
who can get this kind of high-quality education. If you
think that parents fighting to get their students into pri-
vate schools is bad now, just think what it will be like
when certain schools have the reputation of turning out
people who are real stand-outs that you can spot from
across the room, and the kind of furious competition
that will create.

Dasch:  That won’t wipe out Homo sapiens.

Calvin:  It will make us very different.

Lim:  I can think of another wild card that is also very
recent and emerging, and that has to do with the unrav-
eling of the human genome. The next one or two
decades will see a race among scientists to tinker with
the human genome, for instance, to produce “better”
human beings or to make them more resistant to disease
and so on. But something we need to watch out for is
the law of unintended side effects. 
     The wild card I am thinking of is genetic engineering
gone awry. In tinkering with the genes to protect against
malaria, for instance, we may unwittingly increase sus-
ceptibility to something else, and the worrisome thing is
that this unintended side effect may not be detectable
until three or four generations later. We may eventually
crash further down the road, just like computers can
crash as a result of computer viruses. Also, we know that
DNA is capable of self-replicating. Once you introduce
a mutant gene into the system, it may self-replicate and
go out of control. As far as I know, there is nothing now

that prevents these kinds of experiments, and so that is a
potential wild card to watch out for.

Tough:  Another wild card that has dramatic implica-
tions for humanity is the rapid evolution of artificial
intelligence or supersmart robots. As I mentioned, there
are a couple of books that came out last year that are
saying this is going to happen within five decades. These
are serious books that spell it out step-by-step; these are
not just people sitting in their armchairs. Hans
Moravec, of course, is already developing robots. It is a
wild card that hasn’t happened yet and there is not a
guarantee that it will happen, but it is a fairly high likeli-
hood. I think that within half a century, certainly within
the century, we are going to be faced with who are we as
humanity, as human beings, face-to-face with this
superintelligence? Are we going to become the pets of
the superintelligences? Are we going to be equals? Are
they going to continue to be our slaves, as computers are
now? We tell computers what to do; we turn them off;
we control them. Is that still going to be true a hundred
years from now? And the supersmart robots and com-
puters could decide to get rid of us. I mean, they could
get together and it could actually affect our survival.
They could decide to pull the plug on us before we pull
the plug on them.

So, a whole set of issues comes up, which I don’t hear
much discussion of at these workshops, about what our
experience is going to be dealing with intelligence that is
much smarter than we are, much better able to organize
data, to conduct science, to run organizations, and so
on. There is a possibility that it is not going to go so well
and we are going to end up either being at a lower status,
in the sense of, as I say, pets or just tolerated by the
supersmart machines, or it may actually cost us our
existence. I guess the other possibility is that some kind
of merger takes place, as is already happening—that
there are various kinds of implants so that we become
cyborgs; we become a mixture of computer chips and
flesh and blood.

Frank:  If I may toot my own horn, not very loudly, I
wrote a book entitled ReOrient, which, among other
things, claims to demonstrate that Asians of various
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sources and, in particular, Chinese—whatever that is—
have been dominant in the world for at least 5,000 years,
whereas Westerners—whatever that is—have been for
only 150 years. There are many reasons to believe that
Asian dominance has begun to recur in the last half cen-
tury, and will recur certainly for the next millennium,
and that that is likely to change things significantly from
what we, with our very short time perspective, have
become accustomed to thinking. But if we are thinking
in terms of the next thousand years, we have to look at
Asia and not at the West, which will bite the dust. Asians
may wish to do things differently from what Europeans
and Americans have, including all the things that you
are talking about.

Lim:  Intraspecies struggle, whether it is “Clash of Civili-
zations” or “West versus East,” is not part of the discus-
sion, because we are talking here about survival of the
human species, not just of one subspecies. 
     I would like to comment on Allen Tough’s point
about machines, which I think is an extension of Ray
Kurzweil’s The Age of Spiritual Machines, mentioned
earlier. One characteristic of life is that it reproduces
itself. So far, machines cannot do that, but I think
machine intelligence is projected to reach a stage where
it can understand the secret of DNA. When artificial
intelligence reaches that point, machines will be able to
reproduce themselves, not necessarily in hardware
terms, but in whatever form their existence is defined
by. So, this is a theoretical possibility, that machine
intelligence may overtake human intelligence, and they
may replicate. They may be the ones that go into space
instead of us.

Frank:  I disagree with you. Intraspecies and species are
not independent of each other. Intraspecies determines
what the species will do and vice versa. Species deter-
mines what intraspecies is. So, it is not out of order.

Lim:  The unraveling of the human genome has shown
that human DNA is the same for all humans, just as the
color of blood is the same in all of us. The color of skin is
really just one of many possible variations within the
same species. We differentiate humans on the basis of
external characteristics because of our cultural and his-
torical bias. In reality, there is so much more that we
have in common. The concern of the Foundation For
the Future should be whether humanity progresses or
survives as a whole, and not which particular segment
of humanity will eventually survive.

Maruyama:  Now we have to prepare the summary to be
presented. As the summarizer, do you have any ques-
tions that are not clear for you?

Dasch:  I started taking some notes when I found out I
will be presenting this, so let me mention a few things
that I have thought of for presentation. I will ask you to
add anything that I leave out, because I don’t think I can
summarize all this.

We talked about our topics: space, our place in the
universe, and wild cards, starting with our place in the
universe. We decided not to talk about religion, and I
feel a little bit bad about that because I am the one who
said we should probably leave that for one of the other
groups; maybe we shouldn’t have done that. I will talk
about whether we are alone in the universe. We talked
about the survival of humanity, and I think I will throw
in that there was a divergence of opinion about how
necessary it will be to leave Earth and establish Homo
sapiens in as many places as we can. That was the one I
was very struck with.

We did get off into things like oceans, development
of energy. We talked a little bit about the need to sup-
port Third World issues like homelessness and AIDS,
etc. I think we got off the subject there a little bit. I don’t
think that was properly part of our…

Shapiro:  AIDS is a pandemic.

Dasch:  AIDS is a pandemic, okay. Some of the others
certainly bear on our subject, but I don’t think I want to
try to defend space exploration versus homelessness, or
something like that. We talked about the biological uni-
verse and discussed that so far there is no evidence:
Fermi’s Paradox—Where is everybody? For a lot of
these things we didn’t settle on an answer. There was
discussion about not just us versus a hostile universe but
us as one with the universe, where we may make contact
with other civilizations or maybe just bacteria, and how
we interact with that life is something that really needs
consideration. I think we had a useful few minutes on
stewardship: How do we take from the Earth, or aster-
oids, or wherever, what we need and be able to live with
what is left? 
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Shapiro:  Let me just say that the question of human
survival to 3000 should be brought forward, and that
there is a significant, if not overwhelming, danger that
we can be taken out. There was a lot of discussion of
whether that was worth responding to or not. That is
why the wild cards were added to the agenda, I think.

P. Werbos:  I think we agreed that the survival of human-
ity is significantly threatened.

Frank:  It might be a good thing for everybody else.

Shapiro:  We have one dog at the Symposium; maybe we
should have other species, too.

Dasch:  Going on to wild cards, I think we had a pretty
good discussion of climate. I think we agreed that there
has been a tremendous amount of natural variation in
climate, yet I think we all agree that we are headed to
global warming because of anthropogenic factors.

P. Werbos:  I think Bill was saying that there are other
threats, too, that should be considered besides just the
gradual global warming. It isn’t just gradual trends.

Frank:  That is right. It is the abruptness and the ability
or the inability to cope with the abrupt change.

Dasch:  We went on to discuss other wild cards, like
asteroids. We talked about not only the bad, which was
impact on Earth and a Cretaceous, Tertiary, 65-million-
year-old asteroid; we also talked about the good aspects,
particularly mining of metals and fuels from asteroids,
development of space, construction materials.

Kellogg:  I keep coming back to this point. It is not the
abrupt wild cards that we have been talking about—
pandemics, eruptions, and asteroids—it is the fact that
we live on this little planet and we are going to use up
the resources of this planet. I am not the only person
who has said this, of course. We are going to use up the
fossil fuels within the next thousand years. And there
will be other things, such as soil washing into the ocean.
These, to me, are really threatening the livelihood of the
human race on the planet, as well as that of other ani-
mals.

P. Werbos:  They are the most well-documented and
clear threats to our survival.

Frank:  We are going to run out of usable water.

Kellogg:  Well, that is certainly true on land and in the
urban context, yes. There is plenty of water, though; it is
not going to go away. I don’t know whether this ques-
tion of going into space bears on the fact that our planet
will run out of resources or not. You hear about mining
the moon or going to Mars and mining Mars. I am not
an enthusiast for this idea. I would prefer to apply our
knowledge to protecting the waning resources of this
planet and then finding substitutes in time so that we
can go on living. I am talking the thousand-year con-
text.

Dasch:  I really meant to include all that under steward-
ship, but I can develop that more in the final analysis
and talk about renewable versus nonrenewable
resources. Water is not completely renewable, as we
know. And we are doing LA [Lignite Added] and lower-
ing the water table, so I think I can develop that a little
more.

Shapiro:  That is the environment group’s job basically.

P. Werbos:  The water and the soil, we agree, are critical
but other groups are looking at them. Energy, on the
other hand, is something that clearly connects to space,
because we clearly have credible opportunities for mak-
ing a big difference for poor people on Earth by exploit-
ing potential technologies that are beginning to look as
if they might possibly be real. Maybe from the histo-
rian’s viewpoint, the technology doesn’t look good, but
from an engineer’s viewpoint, it looks very, very credi-
ble, and we should not lose the possibility of addressing
these energy problems, which are clear and present
problems, and are correlated with climate as well.

Frank:  Yes, but don’t think that it is for the poor. It is for
the rich to use against the poor.

P. Werbos:  The difference between one cent, five cents,
and a tenth of a cent per kilowatt hour is primarily what
the poor people can afford to buy. The rich people can
buy all the electricity they want for their homes; it is
other people who are most immediately in danger.

Maruyama:  We have left out the first part of our discus-
sions. The first part was on the outer space community.
It is going to happen, so again, this is where I would like
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to comment. There were several logics to it. One is the
resources diversification argument for heterogeneity.
The second was what you said about the risk dispersion.
I said that the first one, resources diversification, is a
zero sum logic, and risk dispersion is a negative sum
logic—isolated heterogeneity. And then the third one,
which is very important and biologists know that very
well, is the positive sum aspect of heterogeneity. This is
the interactive heterogeneity that is mutually beneficial.
The common people call it symbiosis, whereas biologists
themselves say mutualism. Those are epistemologically
different ways of looking at the heterogeneity.

Dasch:  Give me an example.

Maruyama:  Okay. The alligator gets its teeth cleaned by
a species of a bird, so the bird gets food and the alligator
gets its teeth cleaned. That is an example. Mutualism is a
biological term. Symbiosis is a more common term. Pos-
itive sum is another way to say it.

Dasch:  Other comments? 

Tough:  Another reason for living in space is humanity
seems to need a frontier or a challenge.

Dasch:  Probably the best of all.

Tough:  Yes, it is an inspiration. Something we are
excited about.

Lim:  A focus.

Calvin:  A place in the universe.

Tough:  I think it should be part of your summary what
Paul pointed out about the power of satellites, the possi-
bility of taking sunlight and turning it into electricity
and sending it down here by microwaves or whatever. I
think there is a good chance it is going to happen.

Dasch:  So, what did we leave out? We talked about pan-
demics, about tuberculosis and AIDS being serious
ongoing pandemics, and that Bob Shapiro was positive
about developing molecular biology to the point where
this can mediate those. What time scale are you talking
about for a cure?

Shapiro:  I think that within a few decades, if things con-
tinue as they are now, we will have the resources to deal
with them, but until then we are very vulnerable.

Dasch:  And if we have genetic manipulation, we may
have others that come up that spoil the water, right?

Frank:  Everything on your list is about what we can
imagine, which is very short term. The really important
things for a thousand years are the things that we can’t
even imagine.

Lim:  Future technology.

Frank:  Future everything that we can’t imagine. And
not just once, but there can be waves and waves of
things that we can’t imagine between now and then.

Lim:  Including making space ventures cost effective and
that technology can bring down costs tremendously.

Dasch:  We didn’t talk about the money aspects of that.
You talk about frontierism, but a lot of people say space
commercialism will be what drives our movement.

Frank:  Even in this century, from horse and buggy to
automobile to airplane to internet and so forth—
nobody ever imagined any of these things a hundred
years ago. Imagine what we can’t imagine for a thou-
sand years from now.
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Twelve participants considered the sustainability of the
planet Earth in terms of problems related to the envi-
ronment, resources, and population.

Participants: Ed Ayres
Jérôme Bindé 
Kuo-Hua Chen
George Cowan
Dietrich Koelle (Monitor)
Jyh-Horng Lin
Frank Miele
Andrew Bard Schmookler
S. Fred Singer (Leader)
Fred Spier
Jeffrey R. Weeks
Ludmila Dolmatova Werbos

Singer (Leader):  I suggest that we start by reintroducing
ourselves. Is that agreeable to everyone? I think it should
be democratic. I don’t see any need for a 30-second
limit. I think we need to be respectful of others, but take
as much time as you feel is necessary. Let’s start here on
my left and go around the table. I will be the last, and
then we may begin our discussion. Our area concerns
the planet: population, environment, and resources
(energy).

Koelle (Monitor):  May I suggest that for the introduc-
tion we do not duplicate a statement that has been made
before, but try to concentrate on the areas of interest
here. Comment on what you want to discuss, your areas
of interest, so that we get a survey of what we should
concentrate on. Energy, yes, including climate, which is
also mentioned for another group. Sesh explained to me
that we are dealing with climate in the short term, the
actual development of climate. The other group will
deal with long-term climatic changes.

Singer:  I suggest that we deal with climate on a decadal
scale and we will leave ice ages and long-term, million-
year changes in climate to someone else, since we can’t
affect that in any case. As I understand it, I am to present
a consensus view of our discussion. I am not sure
whether we shall reach a consensus. I think not. I will do
my very best to present whatever views are expressed in
some summarizing manner. We will see what emerges.

L. Werbos:  What about the environment?

Singer:  We will deal with the physical environment:
atmosphere, water, soil…. Let’s start again and intro-
duce yourself, if you would. Give something about
where you live or where you operate and what your spe-
cial interest is in this subject.
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B i n d é :  My name is  Jérôme Bindé. I  direct  the
UNESCO’s Program of the Future, working from the
headquarters of UNESCO in Paris. We have in particu-
lar published a forward-looking report called “The
World Ahead: Our Future in the Making,” and a great
part of it is devoted to the relationship between the
environment, development, sustainable living—the
topics of this workshop today.

Singer:  And your discipline?

Bindé:  I have taught history of ideas. I was trained in
Ecole Supérieur in social and human sciences, humani-
ties and philosophy.

Singer:  Dietrich, do you want to go on?

Koelle:  I am from Germany, and I have a space technol-
ogy background. I am teaching now a subject called
Cost Engineering. Here the primary interest for me is
the energy problem. The fact is that oil, by example, will
be exhausted in some 30 years and what will happen
then? There is a lot of talking about potential solutions
but not taking into account the realistic situation. You
can talk about it, and that is very nice, but if you come to
quantities and applications, then you get a problem.
The other areas I have been working on are climatology,
the CO2 problem, etc.—what is realistic and what is
probably not realistic? So, these are the two areas of
environment I would like to discuss.

Spier:  I am Fred Spier. I teach Big History at the Univer-
sity of Amsterdam in the Netherlands and that means
everything from the Big Bang until life on Earth today,
with the aid of a whole range of people. Varying from
astronomers to social scientists, they are all involved,
and all these people do their own bit in explaining the
whole thing. We copied it from a course that was devel-
oped in Australia by an Australian historian whose
name is David Christian. 
   I was educated first as a biochemist. After that I
became a social anthropologist and historian, and I spe-
cialized in religion and politics in Peru, and now I am
doing this. The common theme is that I was, and still
am, worried about what we humans are doing to the
environment. How are we going to make a living in the
future? And I totally agree with my neighbor that the
energy issue is of crucial importance, and that it is not
given the attention it deserves. 

Cowan:  I am George Cowan. I was an undergraduate in
chemistry and, in 1941, at Princeton at the cyclotron,
where I became willy-nilly a member of the team that
went on to build nuclear weapons.

Singer:  You worked at the cyclotron in the basement of
Palmer?

Cowan:  Yes.

Singer:  Me, too.

Cowan:  At the same time? 

Singer:  No, no, I came a little later.

Cowan:  Your name has been familiar to me for many
years. During the war, I somehow became a manager
and so I never got to pursue an independent career. I
went back to Los Alamos and started managing things
and was completely seduced by the power of manage-
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ment. Later in life, I discovered I wanted to do science,
and so my career has been sort of inverted. What I am
interested in now, having gotten the Santa Fe Institute
launched about 15 years ago, is not only the dynamics
applied to social systems—and the terms complexity
and chaos have well-defined meanings there, but have
been diluted and more or less destroyed by populariza-
tion—but the nonlinear, dynamical approach toward
general systems with multivariant, high-dimensional
systems, where you need to use computers and there are
no such things as analytical solutions, no such things as
explicit trajectories, but lots of bifurcations and acci-
dents, and so forth. There is no clear notion of what the
future is going to be, but maybe a set of probabilities.
My particular interest now has turned to the way the
human brain develops in the early years. There are a tre-
mendous number of modalities for examining what
goes in the brain in the vascular system. Psychology and
behavioral studies used to be divorced from that, but
now they are growing together and there is a multidisci-
plinary view of human development. That is what I have
become fascinated by and am pursuing.

Singer:  Thank you. Jeff?

Weeks:  I never worked in the physics building in Princ-
eton; I was a hundred yards away in the math building. I
think there were new buildings by then. My areas of
expertise are geometry and cosmology. I am interested
in the question of population. I am not well informed
on this but it is an issue that is very important to me just
because it seems that if we don’t solve this question
soon, all the other questions become irrelevant if the
world’s population continues to explode. To put it in a
more positive light, I think one could look forward to a
very much more pleasant future with a vastly reduced
population. If the Earth’s population were, say, less than
a tenth of what it is now, problems such as sources of
energy, political problems, and all these other questions
become much easier. That is the vision that I come to
this with.

Walter Kistler: Given that skill, how would you reduce
the population?

Weeks:  How would I reduce the population? Well, in
parts of the Earth already—in Europe, for example—
the population is spontaneously decreasing. 

Bindé:  I want to put forward some information to you,
because I hear many people still speaking about explo-
sion of population. Even this morning one of the
experts in the field was saying that we are going to move
from six billion people to 12 billion. I am sorry to say
that these ideas may be obsolete, because the forecasting
of population has tremendously changed in the last
years. I will just sum up what the forecasting of the
United Nations entails and that of other experts. There
is a consensus now among scientists who say that proba-
bly the population will not even exceed eight billion
people by 2050, which is a great, great change compared
to those scenarios that were mentioned only a few years
ago. So, the idea that the population would raise to 12
billion people is utterly unlikely. It should be probably
eight billion, maximum nine billion.

Miele:  I am Frank Miele of Skeptic Magazine. Our mag-
azine not only does the usual sort of debunking, but we
also get into scientific controversies. Probably the rea-
son I am in this particular session is that one of those we
dealt with was environment. For that particular issue, I
did interviews of Julian Simon, who is no longer with
us, and Garrett Hardin. I also interviewed E.O. Wilson,
who is going to be our honoree tomorrow. In your note-
book somewhere is the introduction I wrote called
“Souled Out or Souled Short”—sold is spelled “s-o-u-l-
e-d”—which deals precisely with this question of
whether we have too many or too few souls on Earth.

Singer:  Are you familiar with the European Council of
Skeptic Organizations?

Miele:  Only that I know the name. We are not affiliated
with them. There is a skeptic outfit in Britain, and one
in Australia that is very active.

Singer:  All right. Ed?
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Ayres:  I am Ed Ayres. I am Editorial Director at the
Worldwatch Institute in Washington, which publishes
“The State of the World” and “Vital Signs,” two annuals,
and World Watch Magazine, which I edit. I am also
author of a recent book, God’s Last Offer: Negotiating for
a Sustainable Future, which is an attempt to help bridge
understanding between people like the participants in
this conference and the general educated public, most of
whom don’t seem to have a clue that anything unusual
is happening on the planet right now. They have heard
of global warming and they are generally aware that
some species seem to have passionate defenders. As I
said in my earlier introduction, they still have the gen-
eral impression that environmentalism is a special inter-
est that competes with many other special interests for
public attention. I think we have a tremendous chal-
lenge in communicating to enough people, fast enough,
that this is not a special interest; this is something on
which our survival and the future of human evolution
depend. 
       I am particularly interested in the communications
aspect, the rapidly changing and increasing problems of
media obfuscation and media interference with the
communications that are now needed, and I see myself
as a mediator in that kind of role. For me, it is a tremen-
dous privilege to be with a group like this, with Walter
Kistler and all of you, and I am going to do my best to
absorb everything that I can.

Chen:  My name is Kuo-Hua Chen. Kuo-Hua is the first
name. I was trained as a sociologist, focused on the area
of demography. I used to do those people counts. When
I went back to Taiwan to teach four years ago, I started
to move into international migration and multicultur-
alism, because we think this might be a long-term tra-
jectory to really make a peace, or maybe to reduce the

population explosion problem. In Asia alone—in Japan
and Taiwan—we have a very low fertility rate. It is at 1.1
to 1.5. That is below the replacement level of 2.1. In
some other countries…for example, Indonesia may
have a population over a billion. China is another exam-
ple. So, we are trying to use multiculturalism as a strat-
egy to try to ease this problem. 
    This is for the short term, but for the long term it is
not going to ease the problem. It may provide a prospect
for this area alone. In Taiwan in the past ten years we
have introduced about 300,000 migrant workers from
the other countries in this area. So, it might be a trend.
Some years ago there was a trend from Asia to United
States. Now there is this process back to those four
newly developed countries. So, maybe this is just like
what we heard from the speech that might be within the
process of the trickle-down theory. We don’t know yet,
but we will study this.

Singer:  You are from Taiwan originally?

Chen:  Yes.

Lin:  My name is Jyh-Horng Lin. I am from Taipei, Tai-
wan, and I am a professor at Tamkang University. I
teach teacher studies in economics. It is a new course.
My interest in the topic is environment. The question is:
Who pays for it? Who pays? Most of you in this country
are free riders for the environment. So, this is a question
maybe we can talk about a little bit further. The second
question I want to know is: In economics, we say that
resources are limited, but if this is true, then how can we
survive in the long run? Those are the questions. 

Schmookler:  I am Andy Schmookler. On my website,
my motto reads, “Trying to Put the Pieces Together.” My
first and, I think, most valuable book is about the evolu-
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tion of civilization, an attempt to explain why it has
developed as it has over the last 10,000 years. It is called
The Parable of the Tribes. I have since then also done a
couple of books on issues of war and peace, and a cou-
ple of books about the dynamics of the market economy
and its relationship to human needs in the biosphere.
Most of the last decade, I have been working to bridge
across the conflicts over different moral visions in the
United States. With respect to today’s particular issue, I
would say that as important as the science is, what
appear to me to be the chief obstacles that need to be
confronted—even more urgent than the science—are
the obstacles to implementing what prudence would
dictate in view of the science that does exist. I see those
obstacles as existing primarily in terms of institutional
structures, perhaps alluded to by Ed Ayres in terms of
the media, which I see as sort of the tip of a corporate
iceberg, where there are interests vested in not attending
to certain concerns because of the short-term costs that
would entail and because of the focus on short-term
profits. 

The other place where I have, I think, an unusual
window into the situation concerns the moral culture of
the population in general. My window into it is that I do
talk radio regularly on my own show in Virginia and
with other groups of people by phone in other parts of
the United States. I discover that necessary change
comes up against systems of belief, for one thing, but,
even more important, entrenched ideologies and essen-
tially moral rationalizations. Those moral rationaliza-
tions confront us with whole issues of human nature
and our capacity to wield responsibly the powers we
now have over the biosphere, powers so magnified that
they impose on us moral demands of a whole different
magnitude than we were evolved to meet. I think it is
questionable, at least worth worrying about, whether
we are equipped to handle what we now have the power
to do and not do.

Singer:  What do you consider your primary disciplin-
ary background?

Schmookler:  I am a comprehensivist. I have developed,
over 30 years, various answers to that question. I have
books in economics, political science, anthropology,
moral philosophy…

Singer:  You are not a physicist, I take it.

Schmookler:  I am not a physicist.

Singer:  Ludmila?

L. Werbos:  I got my education in Russia at the Institute
of Physical Engineering. I got a degree in computer sci-
ence and automated control systems, then I worked for
the Russian Academy of Sciences, based in computa-
tional chemistry, manipulating molecules to get the
desired effects. I was Deputy Director of the Laboratory
of Computer-Aided Molecular Design. It was kind of a
mixture of modeling, of structure/property relation-
ships, and some calculations, but it was not deep into
calculations; it was not quantum chemistry I was doing.
But, doing this modeling, I slowly gravitated towards
neural network modeling of these relationships, using
neural networks as a modeling tool. That is how I
escaped from computational chemistry to neural net-
works in general and the applications of neural net-
works to control system integration. 
       When I moved to Virginia, I worked for a small com-
pany and did some consulting in general applications of
neural networks, and now we are starting a new com-
pany that will work exclusively on the development and
implementation of new control methods, and applica-
tion of these methods in grid control, electric power
management, and so on. Let’s define it as “designed in
order to be controlled,” because you can control some-
thing that is already going on, but you can also design
the system so that it will be possible to control it. I am
not working on population or the environment, but I
know that the magic word control is often used in this
sense. But what I am curious about, and what I hope I
can be helpful on—I won’t discuss the methods of con-
trol—are the methods of design of this system before it
is necessary to make serious corrections, before it is too
late.

Singer:  Very good. Well, I guess it is my turn. As you
probably heard, I got my degree at Princeton. I worked
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in the basement of Palmer Lab, which is the physics lab.
I moved from being an atmospheric and space physicist
to becoming involved in these population and resources
issues when I started to work for the US government in
the Department of Interior. In particular, my job was
water resources, and I asked myself the question: What
is the role of population? So, I organized a conference
and then wrote a book entitled Is There an Optimum
Level of Population? One of the contributors was Lester
Brown, who was at the Department of Agriculture. He
thought that food was the limiting factor. Some people
thought oil was the limiting factor; some people
thought metal resources were the limiting factor; some
people thought energy was the limiting factor; others
thought environment was the limiting factor. Every-
body had a different idea. 
       Basically, I learned that there were two kinds of peo-
ple. One kind were the people we call the malthusians or
neo-malthusians, who thought we were going to run out
of everything and the world would come to an end. I
think there was some mention of this today: limits to
growth; everything would come to an end. Then the
other type were what we call the cornucopians, who felt
we would never run out of anything; everything would
be settled by economics; and Julian Simon certainly
belongs to that group. After I wrote my book on opti-
mum population, I found out that the subject really
didn’t make much sense. It is more than just the level of
population. It also depends on the rate of growth; that is
very important, because it determines the age distribu-
tion, and the geographic distribution is tremendously
important. It is not just the level of population. It is a
very complicated subject, which I hope we will get into. 

Then came the energy crisis—so-called energy cri-
sis—of 1973 that you may remember, the so-called oil
embargo, which never really existed. I became an expert
on oil and wrote a monograph on the world price of oil,
in which I tried to calculate what should be the right
price of oil, over time, as seen from the point of view of
Saudi Arabia. How should they manage the price of oil
to maximize the present value of discounted profit
stream? They were never smart enough to do that. They
miscalculated several times. Then I went back to atmo-
spheric physics and I have become primarily in the last
few years involved in the issue of climate—first, ozone
depletion, and then global warming. I did a book last
year called Global Warming’s Unfinished Debate, which
my publisher renamed because he wanted to sell more
books: Hot Talk, Cold Science. Then this year I did a
book called From Rio to Kyoto; it is a book on climate
policy. Rio refers to Rio de Janeiro, the Climate Treaty of

1992, and Kyoto refers to the meeting of 1997, where the
treaty was essentially quantified and where it was sug-
gested that we limit the emission of carbon dioxide and,
therefore, the use of fossil fuels. I think that brings me
up to date and we can start the discussion.

Koelle:  We have many subjects and only two hours, so I
would suggest that we first note the key areas we would
like to discuss. We started already with population
growth. We have mentioned 12 billion going down to
eight billion nowadays, but there is also the different
growth in the different areas of the world. Second was
environment and pollution: Who pays for the pollution
of the environment? This is well recognized in the more
developed countries, but in the developing countries
people don’t take care of it. They just cannot afford to
take care of pollution. Next subject?

Cowan:  Well, there is the greenhouse effect. It is still
debatable whether it is a major factor.

Bindé:  Maybe we should not forget one important
thing: the relationship itself between population and the
environment. It is very important because we are not
always very clear, and there are many ideological
aspects. 

Singer:  Let’s use this as a general guide and try to dis-
cuss these topics roughly in this order, but keep in mind
the connections between these topics.

Ayres:  First, I would suggest a fifth general topic, that
being the synergies or overlaps among the four major
categories there, because I think that potentially is going
to pose the largest and most perplexing kinds of prob-
lems. Second, procedurally, I would like to suggest that
when we get into that first topic of population growth,
we not debate whether it is going to end up at eight bil-
lion or 12 billion, because I think our mandate in this
session is to look at the short term, and either way we
are growing by 70 or 80 million people a year. By either
projection, it is going to be numbers like that, so we
should be looking at the near-term population.
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Miele:  I am the only representative of the media here. It
seems to me that an important topic is going to be the
role of the media. What is expert opinion? In trying to
interview people on these various controversies, every-
body says the media misrepresents them, no matter
which side they are on. If you try to find an expert opin-
ion on global warming, you get five different experts’
opinions—at least. So, I think that the media and the
meaning of “expert opinion” should be added to our list
of topics.

Ayres:  If I may address that question…I am somewhere
in a straddle between science and the media, as a maga-
zine editor. I think that there is a serious problem in the
media of trying to show what is generally called both
sides of the issue. In fact, to suggest that there are two
sides to the issue in many cases greatly distorts what is
an emerging consensus or what is the predominant
position. 
     When you talk about global warming, I think that is a
very good example of how media have produced tre-
mendous distortion in public perceptions. You talked
about Julian Simon and I know that there were many
cases where reporters—wanting to present a “balanced
view”—would present the position of the IPCC, the
Intergovernmental Panel on Climate Change, which is
close to a global consensus of scientists on the general
assertion that global warming is happening and that it is
anthropogenic. Reporters often will balance the IPCC
position with something like Julian Simon, who is kind
of a lone wolf and who is financed by fossil fuel indus-
tries.

Singer:  We should postpone that discussion, particu-
larly since I happen to be a severe critic of the IPCC, and
we have signatures of 17,000 scientists who share this
view. So, let’s postpone that until we get to the climate
issue. Can we concentrate on population and let me ask
the following question: Which of you think that popula-
tion growth is a very serious problem to world stability
or to the welfare of humanity? 

Spier:  You might put it differently.

Bindé:  I don’t think that the question was proper.

Singer:  I have heard people express the view that it is
the most serious of all problems that we are facing.

Bindé:  But which kind of population problem? Which
time horizon?

Singer:  It seems to me that many people here, from the
show of hands, feel that this is one of the most serious
problems. Are there some people who feel that it is not a
serious problem? Would you raise your hand?

Bindé:  I say yes. I think it is not a serious problem,
though it is a paradox to say it is not a serious problem.
We must understand the problem at the time conjunc-
ture, which is now, not ten years ago, not 20 years ago.
Of course, the tremendous increase of population dur-
ing the 20th century has been a serious problem, and it
will be also for at least four decades. That is true, but I
heard this morning that the Foundation For the Future
is concerned not with short-term prospects, but with
the much longer prospect of 3000 and a much larger
horizon. Of course, for the next four decades it will be
an important problem and we stated it in our report.
Can you imagine the problem of urbanization: 3,000
cities of one million inhabitants in the four decades
coming ahead? But after, the problem may be the
reverse. It can be a decrease of population, because what
we anticipate now is that from the second half of the
21st century, there will be a problem of decrease of pop-
ulation. 
       Now we are facing another problem, which is aging.
In many parts of the world we have a false assumption
in our scenarios on population. As has been stated, in
many countries there is a tremendous acceleration of
demographic transition. The rate of fertility falls much
below the rate of reproduction, and very suddenly….
Can you imagine what took place in the south of
Europe, in Italy, in Spain, in Catholic countries where
the voice of the Pope was absolutely forgotten by the
women of a new generation? So, we must understand
the problem. And we must understand the relationship
also between population and the environment, and this
relationship is not simple. 
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L. Werbos:  I will pick up where you left off. Is the most
serious factor population growth? No. The most serious
factor is the underlying reasons for population growth.
What is the influence of the underlying reasons such as
economics and environment and energy consumption?
These will influence population growth much more
efficiently than even more direct intervention on popu-
lation growth.

Schmookler:  If we are going to continue fleshing out
the topics, I think that we will do well to talk about what
the sources of the problems are or the obstacles that
need to be overcome in order to be able to successfully
address them. 

Cowan:  Since we are supposed to be addressing the
present, I think it would be very useful to have the
experts tell us what the rate of population growth was
five years ago and what it is today. In other words, what
is the slope? What was it five years ago? One and one-
half percent? 

Singer:  I have studied the statistics and I can tell you
that the rate of growth has dropped greatly in the last 20
or 30 years and is continuing to drop, but it is dropping
in an uneven way. It is dropping mainly in Europe; it is
not dropping in Africa, and other places, in Indonesia,
as you mentioned. And it will continue to drop, at least
in the view of experts, as women become better edu-
cated and as women acquire more economic power and,
therefore, have better life choices. As Jérôme mentioned
cogently, the real problem will become the fact that
population may shrink and this will affect the age struc-
ture and therefore cause a problem for people who
retire and are not able to be supported by the young
workers in the population. This is already happening in
Europe. 

Bindé:  Yes. It even causes a problem for the environ-
ment because the relationship between population and
environment is not simple. You have some countries,
for example, where population density… 

Cowan:  But the question that was being raised is: Do
those factors apply in Africa and India and China?

Bindé:  Africa is a real problem.

L. Werbos:  I want to make a distinction between popu-
lation growth in India and population growth in Africa.
There are entirely different rules of development. In
Africa, having ten children is an economic necessity. In
India it is more a matter of women’s education and
emancipation, and changing traditional economical
structures. It is a much more advanced, civilized envi-
ronment. 

Ayres:  I want to suggest a bit of perspective that George
was asking for, regarding the rate of population growth.
I don’t know the rate, but I do know that five years ago
the absolute increase globally was around 90 or 92 mil-
lion people per year, and now it is around 80 million
people per year. 
       Going back to the point that you made, Jérôme, you
said that the mission of the Foundation is the thousand-
year prospect and we should look at that and not be too
concerned about the next few decades. I would suggest
that the next few decades are going to have an enormous
leveraging effect on whatever happens for the thousand-
year prospect. Even at the low UN projection rate,
which is what—eight billion in 20 years, 25 years?

Bindé:  It is more than 25 years and it is not a lower pro-
jection; it is under the median projection—between the
lower and the median projection.

Ayres:  Even at that rate, we are impacted by something
like 70 million people per year, which is five or six Bom-
bays every year, and that is what we have to deal with as
a baseline problem now. 

Singer:  We have a demographer in our group here; per-
haps you would like to have a word, Dr. Lin?  
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Lin:  I do believe the population issue is not homoge-
neous. A lot of population is from China, and the prob-
lem does not come from market factors but from policy,
the one-child policy in mainland China. Therefore, I
think that population itself is not a serious problem, but
the policy cannot be reconsidered to cover the popula-
tion issue.

Koelle:  We have been mentioning the Foundation’s goal
of long-term projection; how far has the UNESCO pro-
jection been going? To what timeline? Not to a thousand
years, I assume. What will be the global population in a
thousand years?

Bindé:  Well, it is preposterous to go too far in forecast-
ings. These forecastings are not a forecasting of
UNESCO itself but of the United Nations in its entirety
and the Division of Population of the UN. They, of
course, go very far; they don’t go to the year 3000, but
they go into even the 22nd century, but it doesn’t mean
much. I think a good forecasting for population at a few
decades is already something interesting. You must not
be fictitious about the figures, but the trend now is to
get a peak at around eight billion, maybe nine billion,
maximum—but personally I think it is eight billion, for
many reasons. There will be a peak of the curve for a few
decades when this number will remain about the same.
After, there will be a decrease, and sharper and sharper
in the 22nd century. So, it depends what you want to
decide. I agree with Ed Ayres; the problems are tremen-
dous for the coming decades. It is true. But they are not
catastrophic.

Chen:  So far we are all talking about population and we
forgot about the person himself. We are talking about
the quantity. How much is the carrying capacity of the
Earth? But this is very debatable. What I am trying to

propose is that we try to switch the past population-
quantity problem into the present. We should care more
about the person and the quality of life and then to the
individual cases.

Singer:  Yes. I suggest that we have two or three more
comments on population and then we will move to the
next topic, which will be even more controversial. 

Schmookler:  The question could be asked: Too much
for what? That is, how are we scoring the game of
humanity? As far as I am concerned, there are places
even in this country, the United States, where the popu-
lation level is degrading the quality of life in not trivial
ways. So, the question isn’t whether you can stand up
the whole population in the state of Texas, or whether
Europe can be made to carry, but we have to have some
standard to evaluate. What do we mean by optimum
population? According to what criteria? 
     The second point is: It may be that we have eight bil-
lion, but we should have some humility. If we thought
30 years ago that the population was going to be “X” at a
certain time, just because we now have revised figures
doesn’t mean we have now come to knowing for certain
what the future holds. Therefore, any prudent policy
takes into account the range of uncertainties.

Singer:  You have mentioned the subject of optimum
population. Since I have a book by that name, let me
just make a quick comment. I have a real problem in
trying to think about the subject. On the one hand, one
can say that optimum population is that level of popula-
tion that maximizes welfare, happiness, etc., for the
maximum number, which is the standard economic
definition. And that takes into account everything,
including the environment, resources, the cost of envi-
ronment, the cost of resources. I have done this kind of
analysis, and I have done a monograph from there. 
        But the other definition is that the optimum popu-
lation is that that maximizes happiness for each couple.
That is, each married couple, presumably, should
decide what is the right number of children they wish to
have. And if they have the number of children they wish
to have, not too many and not too few according to their
needs, that maximizes their utility. If every couple has
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the right number of children, that maximizes the utility
and therefore happiness for all of the couples in the
world. But, I don’t see why those two numbers should
be the same. I don’t see why the societal optimum
should also be the optimum necessarily for the couples
that are involved in having children. So, I have a prob-
lem that I have not been able to solve, and if anybody
has a solution, I would be very happy to discuss it later.
Now, let’s have one more comment, perhaps, and then
move on to other topics.

Koelle:  We have discussed the natural aspects but not
one has addressed the migration problem. There are
areas with a very high productivity that creates an inter-
nal pressure, which leads to—and it is evident; you can
read it each day in the newspapers—illegal immigration
into the United States from the south, into Europe from
Turkey and then Africa. This creates real problems.

Spier:  I think the pattern throughout human history, as
long as cities have existed, is that urban societies never
were able to sustain themselves by reproduction. They
have always sustained themselves by migration from the
countryside. What we are seeing now is this great transi-
tion taking place from rural to urban societies, and the
major reason why we see reproduction levels going
down is because urban societies are not able to sustain
themselves, basically. I think what we see in Europe and
in the United States is this pattern, on a larger scale, as
they migrate from the countryside into the urban areas
of Europe where, again, they won’t be able to sustain
themselves. 

The second point I want to make is that population
numbers by themselves are not perhaps the most
important thing if  we look at long-term survival.
Instead, it is basically the command of resources these
people have, and of such a wide variety. For example, in
the United States people use so many resources, while in
many other parts of the world people use very little
resources. Also in the city of Seattle, there is this huge
difference between the homeless on the street who use
very little resources and us, using up a lot of resources.
We have to think about both of these themes. One is the

population numbers and the other is, let’s say, the
amount of resources these people use. 

Singer:  Dietrich and Fred have raised the issue of
migration. It is a very important issue. We should dis-
tinguish between internal migration, which is generally
not restricted in any way, and migration between
nations, or between sovereign countries, which is usu-
ally restricted. We have had a great deal of internal
migration within the United States, but there has been
even greater internal migration in places like Mexico,
India, and so on, where cities have grown because peo-
ple move from rural areas. But there is a reason why
they move. They move freely; they are not compelled to
move. In most cases they move because they feel there is
an economic advantage in moving. 
     Dietrich raised the point about international migra-
tion in Europe. My only comment there is that Europe,
unlike the United States, has much greater developed
welfare services, which is a great attraction for people
who have very little in the way of resources. Also
because of their peculiar welfare policy, including
unemployment compensation, people don’t like to take
menial jobs, so menial jobs become available. There is a
niche opening up in Europe for people of low incomes
from the rest of the world, and we are seeing an actual
result of economic forces acting. 
       But I might add that if this did not take place, then
Europe would have an aging population and there
would be no way of getting social security for the older
people. What you are getting now are people from other
countries moving to Germany, providing social security
payments from their wages, which are meager, to sup-
port older people in the population. I think that is what
is taking place. Does anyone wish to comment at this
point? Ludmila?

L. Werbos:  I have two points. First, people do not always
wait for social security, because sometimes they get
social security instead of paying into it. I was working in
France, so I know the situation firsthand. Generally
speaking, I see some advantages in both legal and illegal
migration, because it is not about raising the standards
of living of the current generation; it is about the next
generation. A second-generation migrant is very active
economically and politically. They are very active in
business, and actually it brings some kind of social fair-
ness into the distribution of resources.

Singer:  I suggest that we have said enough about popu-
lation and should prepare for the next subject. I will
exercise my prerogatives as facilitator—dictator, that
is—that we do No. 4, energy supply, and the reason is
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that we might be able to dispose of it quickly by way of
stipulation. That is a favorite word lawyers use. Let me
stipulate something and see if you agree. If we all agree,
then we can go on and discuss environment, which is
going to be much more complex. The stipulation is this:
It is agreed that as fossil fuel resources become depleted
and scarce, their price will rise. And as their price rises,
their place will be taken by other energy sources, some
of which we can predict; some of which we may not yet
be able to predict, but they will become economic when
the price of fossil fuels becomes higher. This is generally
backed up because we know that firewood was replaced
by coal in England when firewood became scarce; coal
was replaced by oil, when oil became plentiful and
cheap; oil is being replaced by natural gas. Essentially we
have candidates for what amounts to, from our point of
view, inexhaustible resources like solar, wind, nuclear,
hydro, and so on—some of which are not quite eco-
nomic as yet but probably will be when fossil fuels
become expensive. Is there anyone who does not agree?
Let’s go around and comment on it. 

Koelle:  You are right, of course, to say other sources will
develop, but I think the problem is that they will not
develop by themselves. Resources have to be developed
and that is a tremendous investment, and, here again,
we are coming to the difference between the developed
countries and the developing countries. In the devel-
oped countries like the United States, the energy supply
and consumption are much too high. That is a problem
for the United States, that you should reduce your per
capita energy consumption by a factor of two at least.
The other extreme is that the developing countries, in
order to develop, need more energy. But where should
that energy come from? 
    We mentioned already the problems we will experi-
ence by the decreasing oil supplies. There are people
saying: “Don’t worry; there is more than enough oil
available,” but that is pure nonsense. If you were to
check the recent figures, if you subdivide the available
resources by the present consumption, there will be
exactly 39 years. But the consumption is increasing, as
you can see in the UNESCO reports. They expect a 50

percent increase in oil consumption in the next years, so
this means we are talking about 20 years—and with
political consequences. Not only the price will increase,
but also the tensions between the nations who are com-
peting for the oil. This will become quite a global prob-
lem, I assume.

Cowan:  I agree that as the price of one fuel goes up, oth-
ers will be substituted. There will be fluctuations. Some
parts of the world will do this more rapidly and readily
than others, and the gap between the haves and have-
nots may actually increase. I suspect, though, that the
world will turn back to nuclear sources of energy, as oil
gets depleted and a new generation will want to keep the
lights turned on.

Weeks:  There will be some substitution, but it might
not be complete substitution. We might end up at a
lower level of consumption.

Miele:  In addition to substitution of alternative fuels,
you might also get great advances in technology that
would give you greater efficiency for existing and new
fuels that might more than compensate for that. 

Ayres:  I think we need to give some consideration to
where the investment is coming from. In the United
States there appears to be a very strong resistance to
investment in alternative sources and that could slow
development. But if we look at other areas of the world,
the development of alternate sources is coming faster. In
Iceland—a small country, but, nonetheless, a progres-
sive one—there is now an official determination to
make that country first to have a completely sustainable
energy economy.

Singer:  Based on what?

Ayres:  Going to hydrogen from the water in Iceland.
They are using wind and geothermal and hydro right
now.

Singer:  But how do you turn water into hydrogen? 

Ayres:  I am sure one of the physicists or chemists in the
group will be glad to explain that better than I can. The
point is, it’s already happening. 
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Chen: There is an inequality problem in regard to
resources. Does every country get the appropriate
resources that they need? There is a periphery problem
if the nuclear power that is abandoned in the developed
country is received by a developing country that doesn’t
have adequate knowledge about the resources. The
developing country might just be told that nuclear
power is cleaner and more powerful. That is the case in
Taiwan. We are trying to adopt all the abandoned
nuclear power from Japan. Since we elected a new presi-
dent, the people suspect that maybe this is another
trend to give nuclear power to Indonesia or to Malaysia.
So, it is an inequality problem again, and the issue is the
appropriate knowledge of the resources and the appro-
priate method of using it.

Singer:  But is Taiwan for or against nuclear power? I am
not clear.

Chen:  Taiwan is in the transition problem. Some of us
are getting that knowledge from the developed coun-
tries like Japan and United States, and some would get
their knowledge from developing countries, so there is
an ongoing debate in Taiwan. It is a very hot issue now.
We have invested eight billion dollars on the project, but
it has been under construction for over ten years, still
under debate.

Lin:  Rather than emphasize the natural resources and
energy, I would like to emphasize the technology issue.
As long as we keep innovating technology, I don’t think
energy will be the problem.

Schmookler:  You raised several points, many of which I
would be willing to stipulate, but the overall point I
would not. What I discern to be your overall point is:
Leave it to the market; the market will take care of this
problem. I think the crucial defect in that argument lies

with the question: How does the price rise as you
deplete a resource? Look at how a resource is used in
places like the Ogallala Aquifer. It is used as a free good
until it runs out. The issue is that, to the extent to which
the market works, the oil out of Saudi Arabia costs us
zero for the resource, plus whatever it takes to get it out
of the ground. So, we treat it as a free good. When it
runs out, when scarcity hits, the price starts to change. It
is like drinking from a cup: You can drink at a uniform
pace until you get back down to the last gulp. The mar-
ket is not able to respond quickly enough. Yes, there
would come a point where you say, “Geez, gasoline costs
$100 a gallon,” and all kinds of resources would then go
into developing alternatives. But if you supplement the
market with some political decision-making and make
collective judgments based on correcting for the blind
spots in the market, then you can get the right signals to
people decades or generations ahead of hitting the wall.
Then you have the alternative to move to when you
need it.

L. Werbos:  I agree that in the long term we will end up
with nuclear power and fusion. Next, I don’t believe in
reducing the consumption. People are comfortable with
the current level of consumption. They don’t believe the
disparity between developed and developing countries
is real. What can we do? We can build a proper infra-
structure in developing countries and create a global
network of financial distribution where the energy
would be sold like a commodity on an economical basis.
The countries that cannot or do not wish to control
their own nuclear plants can buy it and pay for it. This
will give them ownership, though they don’t have to
build the stations. 

I agree that more efficient ways of extracting energy
still deserve some attention, for example, fuel cells.
These and others can define our safety in the next 50
years, and they involve investment. As a representative
of private industry, I must say investors are very inter-
ested in new, efficient resources of energy, not like wind
or solar, but resources that are small and compact and
efficient.
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Singer:  I agree with everything that Ludmila just said. I
also agree with what Frank said about higher efficiencies
as energy becomes more important. In my own per-
sonal experience, just to give an example, I have seen the
efficiency of electric power plants in the United States
rise from about 35 percent thermal efficiency to an effi-
ciency that is now well over 60 percent for gas turbines,
and I expect as fuel cells become economic, this effi-
ciency will rise to about 80 percent. As we use the heat
energy from the fuel cells, it may even go higher. So, this
is a tremendous increase in efficiency in one generation.
    The other thing is, of course, energy conservation. I
am surprised nobody has mentioned conservation. As
energy becomes more expensive, people will naturally
want to invest in conservation and use energy-conserv-
ing equipment all around. 

I do want to make one more comment about Andy’s
point. It is an important point if it were true. He stipu-
lates that energy prices could rise suddenly, overnight,
so quickly, in fact, that we cannot adjust. That is the
point—what we call a nonadiabatic situation. I would
assume that the changes are adiabatic, that the changes
in energy costs will be continuous but predictable and,
in fact, with the existence of the futures market, we have
the financial instruments to take care of price jumps,
because futures are supposed to do that. If speculators
think energy prices are going to go up, they would buy
futures and profit from it, and vice versa. 

Spier:   I am still confused after this round, because the
theme of this meeting is assessing the past and present,
and everyone is talking about projections for the future.
Have we basically given up on the central theme for
today?

Singer:  Yes. We are talking about the near future.

Spier:  But that is not the theme that we are supposed to
deal with. Is it possible, I would ask, to deal with the
near future without taking stock of the past? Do you
think that we know sufficiently already?

Singer:  I think, for the purpose of our discussion, the
chair will rule that the next 50 years ought to be consid-
ered as the present.

Koelle:  What about a hundred years?

Singer:  One hundred years, a little doubtful. A thou-
sand years is definitely the future. But there is a reason
for this, of course. Many people predict—although they
may be wrong—that within 50 years or so, oil will, in
fact, be much more costly than it is today and I think
there is some value to this. The cheap oil resources will
have been depleted. We will always have expensive oil,

always, but it will be expensive. It will be very, very dear,
and it will be treated very, very carefully. 

Bindé:  I am very happy with the discussion taking place
now, because we have come to the real problem. The
real problem is the ecological footprint of population
on the environment—not the level of the population,
but the way we use resources. That is the real question,
and the real question must be put on the table. Why
would you fear the increase of population ahead? We
fear it because we think that these people are going to
adopt the Western mode of development with urbaniza-
tion on a wide scale, and then we are going to consume
much more energy. That is a real problem. If we imagine
a school scenario with the extension of the present pro-
duction and consumption styles of Northern America
and we imagine that this type of consumption styles
would be extended, by a miracle of growth, to the whole
planet, then we would need not one planet, but three
planets, in terms of resources. This has been assessed by
a Canadian study that we are putting in the report “The
World Ahead.” This means that the efficiency revolution
is the absolute necessity, as it was rightly mentioned by
our chairman. We must be very bold in that field. 

On the case of renewable energy, which has been
widely mentioned, the Shell Company, which invested
much in renewable energies, is forecasting in this sce-
nario that by the half of the 20th century, half of energy
consumption will come from renewable energies
including solar energy—not only solar energy, of
course, but all kinds of renewable energies. So, it is a
serious topic. We could have new oil wars if we don’t
take another stance.

Singer:  I think Shell Oil’s prediction was based on poli-
tics and is designed to get benefits from the govern-
ments. They are exploring for oil all over the place and
so is British Petroleum, another company that talks
about solar energy.

Bindé:  Yes, but all the scientific experts have also rather
similar forecasts and not for the cynical reasons you are
mentioning. 

Singer:  Second round. Dietrich?
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Koelle:  You mentioned that the market would take care
of the problem. 

Schmookler:  I said that it will not. He wanted us to stip-
ulate that it would.

Koelle:  That may be true in the United States but,
unfortunately, the energy problem has become a subject
of politics. In Germany, for example, the government
has issued a law to stop all nuclear power plants, inde-
pendent of what will replace the power presently sup-
plied by those plants. A second example of politics is
that the increasing price of oil and the shortage, which
will automatically come up, will increase the gap
between the developing and the developed nations. The
United States can easily afford, as a great economic
power, to pay more, but the developing countries will
not be able to compete. If you look at the political power
of, say, Saudi Arabia, which will substantially grow
eventually because of their monopoly, I see that it is not
a market question. It is becoming a real political and
global problem.

Spier:  If  you think about competing and making
money, obviously the money currently is not being
made in industry, but in information. So, that is where
the developing countries would be able to compete and
would have access to things that don’t require a lot of
energy, actually. 
     What I wonder is: Are there any cheap energy sources
on the horizon, and if not, what will happen? What is
the state of fusion, for example?

Cowan:  Speaking in the present, I think the pressures to
make ruling adjustment, rather than a catastrophe, are
already evident. The system in California, for example,
is being taxed absolutely to the ultimate, and there are

probably going to be brownouts, if not today, in the very
near future. The pressure to accommodate somehow
through feeding more and more power from the rest of
the country into the West Coast grid will start to make
that pressure move backward through the country. 
     So, all of these things are going to demand certain
accommodations—to begin with, an increase in effi-
ciency and then an increase in capacity to produce
power, and that capacity will be provided in various
ways. I think ten years from now it will be provided by
nuclear energy because there will just be a popular
demand for it, and I predict that will happen in Ger-
many, too, as the price of energy goes up. The political
opinion will be modified by the increasing cost of satis-
fying that opinion and I think in the end the economic
reality will move the country toward nuclear energy.

Weeks:  First, just to state what I think is a consensus
here: Fusion is unlikely to be a player in the short term.

Singer:  In even the long term.

Weeks:  My other comment is with regard to letting the
market take care of things. There is a tremendous possi-
bility for friction here, because if you leave things just to
the market, this would dictate, for example, that nuclear
waste dumps be placed in poor countries, and you can
imagine the social and political tensions here. If you
have spent nuclear fuel, rich countries are not going to
put these things in their back yard. The market says that
if there are people who are starving someplace else, they
will happily accept having a waste dump placed in their
back yard, because they need to eat. So, I think there are
tremendous sources for tension here.

Singer:  The problem is semantic. If you were to use,
instead of waste dump, the engineered disposal of spent
fuel, I think it would sound very different.

Weeks:  Yes, but I don’t want it in my county.

Bindé:  You will be better off to have it in your country
because this is going to last 300,000 years. I think it is
better to have it at home where you can check it. 

Weeks:  In your town.
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Bindé:  Yes, in my town, because you need to watch it.
The nuclear experts are very keen about that. We need
to watch it very carefully.

Miele:  Two quick points on the disposal of the fuel. Just
the transportation probably raises greater risks than
burying it, in some cases. Secondly, to respond to
George’s point, I live in Sunnyvale, California; we have
had the brownouts. Yes, it is already taking place.

Ayres:  A couple of thoughts about consumption levels,
since, Fred, you mentioned how important efficiency
and conservation will be, especially given that cheap,
alternative sources are still a relatively small part of the
picture, and we need a bridge to the future. We just
received a Letter to the Editor from the Optimum Popu-
lation Trust in the UK, which says that at current rates
of consumption in the United States, for the whole
world to consume materials and energy at US rates
would require 13 planet Earths at current levels. So, I
think, Jérôme, that you have been conservative in your
statement of consumption. 

A brief comment responding to Ludmila: I believe
you said that you would like to see current levels of con-
sumption maintained, that your interest would be in
seeing us be able to do that. I think conceptually it is
worth making a distinction between levels of consump-
tion of energy and the services that are provided by that
energy. It is really the services that we want to maintain
at current levels, or even better levels than much of the
world, and those services can be maintained or
improved while consumption levels are reduced. 

Chen:  Global governance is not the issue in this group,
but I think we need to raise the issue about global gover-
nance and global ethics in these environmental issues.
Speaking about our nuclear waste, it is not just an inter-
national problem; it is also an internal problem, like the
nuclear waste in Taiwan. We could not find anywhere to
dump it. We just dump it in a small island somewhere
like 30 kilometers south of Taiwan. That is an aboriginal
area.

Singer:  Why do you use the word dump?

Chen:  In the newspaper we use the word dump. It is just
a very common word in the mass media of Taiwan and
it was brought by the NGO Greenpeace. Using that
island for the nuclear waste is very discriminatory
against those aboriginal people on that small island, so
it is becoming an international and internal problem.
Also in Taiwan now we are wondering if there are global
ethics to govern this problem or if there is global gover-
nance like the United Nations to jump into these issues,
because Taiwan is not a member anywhere. I don’t know
if there are any other countries like that. We don’t think
in terms of nation-state; it is very sovereign in these
political issues. So, we think about the formulation,
instead of just nation-states, to jump into these issues.

Lin:  I think that the opportunity cost of developing a
new energy is to create a higher degree of hierarchy. I
think this is a bad result of this kind of development.

Schmookler:  I think that in this room we see displayed
one of the factors that go into how we are going to deal
with this, meaning we have uncovered an ideological
split. Facts seem to follow ideology. I am on one side of
the split, but I will try to be fair in characterizing it,
nonetheless. 
     On the one hand, there is an individualistic or mar-
ket-oriented approach. Dietrich said that “unfortu-
nately” politics gets involved. There is a sense, on that
side, of the market being a fair adjudicator of the destiny
of a society. On the other side, there is a belief in the
necessity for collective decision-making outside of what
can be done by atomistic actors acting in their self-
interest through the marketplace. 
      I fall on the latter side and I would substantiate that
by saying that regardless of whether or not you think
nuclear power is potentially catastrophic, something
could conceivably be. The market, I think, is ill-
equipped to deal with such a possibility, especially if we
are talking about catastrophic consequences many gen-
erations hence. It is hard to imagine a market leading
anybody to make decisions on the basis of the well-
being of people many generations hence. I cannot imag-
ine it, and I have been thinking about this problem for
30 years. 

…services can be maintained or 
improved while consumption

 levels are reduced.

There is a sense…of the market 
being a fair adjudicator 

of the destiny of a society. 



238 Section VII.B.3 • Past and Present Trajectory Workshop • Group 3: The Planet–Environment, Resources, Population

      Secondly, to illustrate what I feel is an individualistic
bias on the “optimum population” topic, which I bring
up again only to talk about the ideology, someone
asked: “What about what is best for a given couple?
What would they like to do?” But there was something
missing from that concept. Yes, it might be best for my
wife and me to have ten kids running around the house,
but is it best for us to live in a society in which that is
allowed and everybody is doing it? There are times
when people need to get together and make peace trea-
ties, in a sense, that say: Because of congestion, I don’t
want to live in a society of a billion people, even though
I would like to have my big family. So, I am saying that
ideology is coloring how we are looking at this issue of
energy. I think it is essential to deal with the real issues
that are at stake, whether we like it or not.

L. Werbos:  I want to take the negative spin off the word
market. The market you are mostly referring to is a 19th
century wild market. It is not exactly like this now. For
example, there was a question of how developing
nations will afford to pay for their energy. Of course
they will. It is set up now. We can look at Microsoft and
see that the software product that is sold for $700 here is
sold for $70 elsewhere. The large market will allow peo-
ple to use lower margins so they will still have their prof-
its and people will still have their energy. That is market
also. You don’t kill your customers; you let them grow,
otherwise it is Marxism, not market. 

Now, the next question, cheap sources of energy. I
cannot name one single cheap source of energy now.
They are all expensive. But we should distinguish
between construction cost, exportation cost, and the
cost of resources. Sometimes only one factor is critical.
If, for example, we can greatly reduce exportation costs
by using intelligent transportation technologies, we can
generate cheap energy in the long term, thinking of
“long term” as 50 years from now. And, again, the defi-
nition of waste. In talking about reducing energy con-
sumption, I agree with you completely; I didn’t phrase
my statement properly. Talking about energy conserva-
tion, what is waste now is fuel tomorrow. We just
shouldn’t be so negligent.

Singer:  Again, I think Ludmila has said what I wanted
to say, so I will just add a footnote, since I worked for a
year on this question of disposal of spent nuclear fuel.
We didn’t call it a waste dump, but the engineered dis-
posal of nuclear fuel. I worked for the Department of
Energy and I opposed the policy of the United States to
dispose of spent fuel underground. My reasons had
nothing to do with safety or public fears. It was based on
economics, on the fact that the stuff we were putting
underground, which was going to be sealed away, is
valuable; it is a tremendous resource. In a few decades,
when uranium becomes very expensive as we use up
cheap sources of uranium, that spent fuel can be recy-
cled in recycling plants and reclaimed. 
      The best thing that I can think of from the point of
view of conservation is the recycling of resources. We
shouldn’t throw away an important resource like spent
fuel, which can be recycled and reused as a fuel in
nuclear reactors. There may be things in there that are
valuable that we don’t yet realize. So, it is a matter of
looking at it in a different way. And I agree with you:
Transportation, I don’t think, is a real problem, but it is
a tremendous psychological problem, and I am afraid
that many people will object to having spent fuel taken
over the roads through their communities. I am in favor
of leaving the spent fuel where it is, at the reactor site,
until we are ready to recycle it. Perhaps we should finish
the energy discussion.

Weeks:  May I respond briefly to Luda’s comment? The
analogy with software pricing, I think, is a false one,
with the $700 versus $70, because the marginal cost of
an extra copy of software is essentially zero, whereas for
energy, if you are selling more in the Third World, you
are selling less in the First World. So, you are foregoing a
$700 sale to make a $70 sale.

Singer:  But by the same token, we could export conser-
vation technology or energy technology at very little
additional cost to developing worlds and they can build
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very efficient power plants. They don’t have to repeat
our mistakes. 

Perhaps we should move on. Let’s choose the most
topical of all of the environmental topics: climate, global
warming, CO2, because our time is limited. 
    Let me start and see if I can shorten the process by
again stipulating something about the global climate
change. I must preface this by saying that this is cur-
rently my field of expertise, and I feel a little uneasy
about presenting my opinions to you, knowing that you
are not actually working and publishing in this field,
whereas I am. I don’t expect that you will have the tech-
nical, scientific arguments at your fingertips. Let me go
ahead anyway. 

I just testified before Senator McCain on this issue
and I had three points to make. The first point was that
the global climate has not warmed for the last half a cen-
tury and is not currently warming. Any information to
that effect is based on faulty data, and that is what I tried
to demonstrate. I would be glad to do that here, but it
would take some time. That is a challenging statement,
because it flies in the face of everything that you have
been reading. You have been reading that the ’90s was
the warmest decade in the last hundred years and you
have been reading that the 20th century was the warm-
est century in the last thousand years. Well, forget it. It is
not so. 
    The second point I made is that the climate models
are not in accord with what is actually being observed
and should not be relied on; they cannot be used at this
time to predict the future warming. Until such time as
the climate models are validated by actual observations,
by hindcasting, you don’t know which of the 20 models
you should believe. They differ among themselves tre-
mendously, and I discussed the differences between
models and showed that they give different predictions. 

The third point is that the rise in sea level that took
place during the 20th century had nothing to do with
the fact that there was some warming in the early part of
the 20th century. It has to do with the fact that the sea
level has been rising for about 15,000 years as a result of
the end of the last ice age, and that sea level will con-
tinue to rise for 5,000 to 7,000 years as the slow melting
continues in the Antarctic. 
    And finally, there was testimony, not by me, but by
Professor Mendelsohn from Yale University. He and his
team of 23 economists have published a book showing
that warming would be beneficial, on the whole, to the
United States. Obviously, you would have some people
who would suffer, but on the whole, the average effect of

warming would be beneficial. So, I throw these points
out and I would be happy to have you comment.

Bindé:  I would like to mention, with all due respects,
that I have a finger on the pulse of scientific compe-
tence. The view you expressed is absolutely a minority
view in the community of scientists of today. It is a
sociological matter of fact.  Among scientists specializ-
ing in climate change problems, there is more and more
of a world consensus about the question of global
warming and there are fewer and fewer scientists who
are convinced to the contrary. But it is not a crime to be
in the minority. Maybe you are right; people in the
minority have been right many times.

Singer:  But the minority is growing.

Bindé:  I am not sure if the minority is diminishing or
increasing now. Of course, nobody is sure about this
question, even though scientists who think there has
been a warming of the climate during the 20th century
and even those who believe that the last ten years have
counted probably nine of the hottest years of the 20th
century. Of course, they don’t say that they are sure 100
percent about it, because it is a very complex issue that
intertwines questions at the horizon of two decades and
questions of a much longer time horizon, since climate
history is not based on decades or even one century. 
     The question is: What we should do, on the principles
of wisdom? If by any chance we are right, then you
would have an interest in acting now. And even if you
were wrong, thinking that you are acting for contradict-
ing the question of global warming, you would do a
great action for humanity.

Koelle:  I have been dealing with the climatology prob-
lem for many years and gathering all data. Independent
of what you said is the majority opinion, I agree with
what Fred said, essentially, because what is often
claimed by these people who are propagating this man-
made warming, the majority often has been wrong. This
is no argument at all. If 99 percent have one opinion, it
can still be wrong. That is one thing. If you look at the
facts, a thousand years ago it was warmer than it is now,
when the Vikings settled in Greenland. This cannot have
been man-made. There is a thousand-year cycle, if you
look into statistics, and we are in that peak period pres-
ently.
    Second, it is a simplification that CO2 and tempera-
ture increase are identical. Again, that is an oversimplifi-
cation of the problem. The climatology is much more
complex. Water vapor, by example, is much more
important than CO2 in the atmosphere, especially since
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CO2 exchanges with the oceans. That is by far not
understood. There is a lot of CO2 dissipated in the
oceans and, at the same time, also it is evaporating into
the atmosphere—and you can establish any kind of cli-
matic model and that is the only proof. The only proof,
they say, is the computer models, but if you have a little
bit of knowledge, then you can produce any result. If
you want to produce something in particular, then the
result will prove your intentions. 

Spier:  First of all, a minor correction: the last ice age
ended about 12,000 years ago, not 15,000. The second
point is that sea level rise was at its highest about 5,000
years ago and not now. It dropped since that time, so the
current rise cannot be attributed to the ending of the ice
age. The problem is to distinguish between natural vari-
ation of the climate and man-produced variation. We
are not sure whether there is any global warming right
now, and we are not sure whether it is man-made or
naturally occurring. I think these are problems we are
facing still. I agree with Jérôme that it would be wise to
conserve fossil energy, whatever climate change is actu-
ally taking place.

Cowan:  The problem is this tension between facts and a
moral position. The moral position appears to be that
we should decrease our use of energy; that somehow
that is immoral. I fail to follow that argument. Maybe it
is immoral to use less energy than is required for a
happy life. So, I don’t follow the morality argument, but
I did want to talk about the scientific argument. 
     If, in fact, there is a real effect, that it is irreversible—
and you just referred to it, namely, the ocean is an infi-
nite buffer for the CO2—it is a question of what the dif-
fusion rate is for the atmosphere into the ocean. Then it
precipitates as calcium carbonate; that is where all these

chalk cliffs have come from. So, all of the CO2 that has
been pouring in over the millennia from the volcanoes,
which are the principal source, has been precipitated as
calcium carbonate. And that will happen again, so that
it is reversible. Trouble is, it takes one hundred years or
more, possibly more. But within a hundred years or so,
if you were to cut down the rate, you would build back
to a fixed amount, which represents the fugacity of CO2
over the ocean. 
     In addition, there is a turnover of the ocean, which is
an enormous reservoir of CO2 and which we don’t
understand, which can put a big pulse of CO2 into the
atmosphere itself. It turns over about once every thou-
sand years, so it is a slow process. All of these things are
unknown, really, and so this is such a tremendously
complicated picture. I have never come to any conclu-
sion about it and I understand that the vast majority of
scientists agree. They don’t! None of the scientists I
know agree. I don’t know who you have been talking to
that you feel that the vast majority agree.

Weeks:  I would like to take a stab at three consensus
points here. The first is that we cannot yet be sure
whether there is a link from CO2 to global warming.
There may well be, but there might not be, but it is not a
closed link. Independently of that, there seem to be two
other conclusions. One is that the climate does change
and is changing, and humanity should be prepared for a
changing climate, whether or not it is related to CO2.
And the third conclusion seems to be that we want to
reduce our fossil fuel consumption, because it is a finite
resource, whether or not there is a link between CO2
and global warming. I will throw those three points out
as possible consensus points and people can batter them
as they wish.

Miele:  The global warming models seem to have such
large confidence intervals in their predictions that you
could get almost anything you wanted out of them, so I
can’t see how anyone can make any real hard predic-
tions from them at all. 

Ayres:  I am going to start with: You are talking to the
wrong scientists. The scientists of the IPCC, which is the
UN’s world organization of top climate scientists from
over one hundred countries, show remarkable consen-
sus on the basic trends. As a quick aside, I would be
interested in knowing later, Fred, how you would
account for the apparent evidence that Arctic ice has
diminished in thickness by 40 percent in the past five
years.

Singer:  I can.
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Ayres:  My main point right now is that I think we have
reached the point where the argument between Fred
and other contrarians, and the IPCC and what I think is
a majority of climate scientists—that argument is not
the issue now. The issue is whether we are going to apply
the precautionary principle, which says that we should
not be allowing an experiment to take place for which
there is no recourse if it goes wrong. We need to be care-
ful at this point. To draw an imperfect analogy, if the
plane is about to take off, we don’t want to be saying:
“The mechanics don’t need to inspect the plane because
we are not sure it is going to crash.” If there is substantial
opinion among climate scientists that we are headed for
potential trouble of a very deep kind, even if it is not
certain, then policymakers and the public need to adopt
policies that are going to prepare us for the worst,
whether or not we are sure that it is going to come. 

Chen:  I tend to agree with most of the recent state-
ments, but the last one: It is beneficial to the United
States. That worries me, because this one seems to be
the final statement to justify the first two. If some coun-
try or some people benefit from this trend, there must
be people in other areas who lose. I am not familiar with
this area, but I just wanted to raise my suspicions.

Schmookler:   I want to express my agreement with what
Jérôme and Ed have said. It is true that I don’t know the
science firsthand like you do, Fred, and I also do know
that you are a reputable scientist. As a fellow Virginian, I
have known for a while that there is this reputable,
prominent skeptic of climate change. I also share
Jérôme’s impression, or more than impression, that it is
a minority opinion, very much a minority. That doesn’t
make it wrong, but then there is that important point:
What does the likelihood have to be that there is a prob-
lem?  What is the threshold of probability at which you

must act on it? The actuarial tables say that I am very
unlikely to die in the next year, but I pay good money
for a life insurance policy, nonetheless. In that case, I
think we are dealing with odds of 150 to one, or some-
thing like that, yet I still pay good money for it. Now,
what do we do with the planet our grandchildren or our
great-great-grandchildren are going to inherit? How
improbable does a possible disaster have to be before we
disregard it? 

L. Werbos:  I have studied climate changes for a long
time and the ideas of those who support the theory of
global warming. I don’t. It was not a surprise to find that
so many people here don’t support the standard
approach. We don’t have enough statistical data; we
don’t have enough measurements. But, regardless of
what is going on, as was mentioned here, the strategy
should be the same: conserving of fossil fuels and con-
serving of energy.

Singer:  First of all, about the question of whether the
climate has warmed in the last 50 years and is currently
warming, this is based on data. Obviously, I cannot
show you the data now; however, for those who are
interested, we can arrange a private meeting. Second, let
me say that I agree with Jeff on the fact that we should
follow what we call no-regrets policies, policies that
make sense whether there is warming or not, whether it
is caused by humans or not, whether it is caused natu-
rally. In fact, part of the problem is caused by the fact
that many people still feel that warming is bad for you. I
would maintain that cooling is bad for you. The thing
we have to fear most is another ice age. And that is cer-
tainly going to come. We have had 17 ice ages in the last
two million years; we will probably have another ice age
very soon, but we don’t know when. 

On this question of the precautionary principle, if we
believe warming is good, then obviously we shouldn’t
be worried. That is what the economists tell us. They
have already done the study for the United States, but
there is every reason to expect that if they do the studies
for other countries, they will get a similar result because
the main benefit is to agriculture. Agriculture is very
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widespread. CO2 makes plants grow faster; that is basi-
cally it. 

Now, the final point is: Should you buy an insurance
policy? This is really a new question. It depends. If the
damage is likely to be great, if the risk is great, certainly
you should buy insurance if the policy is cheap enough.
In this case, the policy is very expensive and the risks are
very, very small, if they exist at all. In fact, the Kyoto
Protocol—and I think Ed will support me on this—
doesn’t do very much for us. It takes at least ten Kyotos,
as many people have said, in order to make a real impact
on the carbon dioxide concentration in the atmosphere. 

My final point is to Fred Spier, who is correct. I was
being very hasty. Fifteen thousand years refers to the
peak of the last ice age. However, that is when the sea
level first started to rise, and the sea level rose very rap-
idly at first because it was the melting not only of Ant-
arctic ice, but also of ice over the North European
continent and over the North American continent. By
6,000 years ago that ice had disappeared and it is now
continuing to rise at a slower rate, about the rate that we
observed during the past century, because of melting in
the Antarctic. There is nothing we can do about this,
nothing at all. It is going to continue to rise inexorably.

Now, how do we do the summary?

Miele:  The first topic was population and population
growth, in which we seem to be divided. Am I correct
on this?

Singer:  No, I don’t think so. I think we accepted
Jérôme’s point that while population is continuing to
grow, the rate of growth is slowing down. There was also
the point that by the end of the century, we will face a
shrinking population in many parts of the world. It will
be very different for different regions. However, demo-
graphic forecasts are notoriously inaccurate—or have
been in the past.

Bindé:  That is not true. It is true only for projections
that are made for the 21st century. But four decades ago,
on projects that were made for the year 2000, we are
accurate.

Schmookler:  We took a vote on how many people
thought population growth was a big problem here. It
about evenly split. 

Cowan:  No, there were more people here that said it was
a big problem.

L. Werbos:  It was more than half. There were only two,
actually: Jérôme and I raised the opposite.

Cowan:  I think you should say a minimal statement,
namely: It appears from observations of the decreases
that population growth is going down and becoming
less important in some parts of the world, not necessar-
ily everywhere. I think we could all agree to that. 

Miele:  But you had a disagreement, didn’t you?

Ayres:  It was that the argument over rate is, in a way,
moot for the very near term, the next decade, because
whether it is the lowest projected rate or the highest, we
are still talking about somewhere between 70 and 80
million people a year, and that is a serious strain on glo-
bal stability.

Singer:  But we should also say that there is nothing that
can be done about this in the next ten years. 

Miele:  All right. What is our No. 2, then?

Singer:  Energy. Regarding energy supply, we have
agreed, I think, that fossil fuels will become depleted at
various rates, that the overall prices will rise as these
resources become scarce, and that if the market works
properly, as some of us think it will, other sources will
become economically competitive, principally nuclear,
but also possibly solar, wind, etc.

Ayres:   Some of us believe there is a need for policy
decisions to be made, that the market is not going to be
sufficient to take care of the problem.

Singer:  But we should also say that in a number of
countries, political considerations outweigh economic
considerations and have led to the removal of nuclear
energy. In Sweden, an operating reactor was closed
down.

Miele:  Can we go on to what was the next topic?

Singer:  Then we went on to climate change and global
warming, and we should say that scientific opinions are
divided.

Schmookler:  Isn’t it interesting how, with a couple of
exceptions, like Jérôme on the last issue, we divide pre-
dictably on issues that should be completely indepen-
dent of one another. In other words, one’s position on
the population growth should be independent of one’s
position on climate change. Yet, for each of us here, if
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you knew one, you could predict in almost every
instance your position on the other. 

L. Werbos:   That is because they are closely related.

Schmookler:  I think we are dealing from ideological
positions.

Miele:  Let’s have our chairman continue: Scientific
opinion is divided…

Singer:  Yes. I can elaborate on this. Of course, I don’t
agree with Jérôme that the number of people who dis-
agree with IPCC is diminishing. I think it is increasing.
After all, 17,000 scientists signed the Oregon Petition
against the Kyoto report. That is a fact. Of the 2,000 or
so people who have worked on the IPCC report, maybe
a hundred are climate scientists; the rest are wildlife
experts, agriculturalists, sociologists….

Schmookler:  I propose that how ideology may affect
our view of these issues represents an important issue in
itself. When I went around interviewing experts about
nuclear security and the nuclear age in 1983, I discov-
ered that if you knew their position on, say, whether you
can trust the Soviets, you could predict their position on
a issue like: Could you verify an arms treaty? Those are
logically separable but ideologically paired, and you
could predict almost uniformly. I just think that we
need to specify that as a problem. That is part of what
human beings do.

Cowan:  Defining something called truth in social affairs
is impossible.

Schmookler:  These aren’t even social affairs. This is cli-
mate change.

Singer:  I have a suggestion. My suggestion is that Frank
give the report.

Miele:  I accept. 

Singer:  Now, Frank, you should explain that you are a
skeptic. 

Miele:  I am a skeptic of everybody in this room. I don’t
believe a word you have said. 

Ayres:  I would want you to include the point that was
made that the issue may no longer be primarily what the
consensus of science is, but whether, when there is this
much uncertainty, the extent of risk requires applica-
tion of the precautionary principle.

Singer:  To make it complete, you should also say that
economists’ studies demonstrate—I am not an econo-
mist—that the effect of a more possible warming would
be generally beneficial, not for everyone.

Bindé:  I disagree with that statement. Even if econo-
mists do say what you are saying—I am not sure; it
depends on which kind of economists—what they are
saying would include ignorance, because it doesn’t inte-
grate the possible consequences of, for example, catas-
trophes, natural  disasters, and so on. So, your
calculation, our assessment, is biased.

Singer:  I think you should say something about no-
regrets policies, that we all recommend no-regrets poli-
cies, irrespective of whether there is global warming. 

Cowan:  I agree with what Andy said, that separating
political or ideological bias from what we call facts
seems to be impossible. It didn’t happen here.

Miele:  It is hard to tell what the directionality is some-
times. Do you select the facts you seize upon by your
opinion or do the opinions form because of the facts?

Schmookler:  You would have to follow it longitudinally.

Singer:  No. Facts should be facts, and facts are based on
data. It is very difficult to give an ideological slant to
data.
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Twelve participants addressed issues in a broad cate-
gory that included human biology, genetics, health,
behavior, and intelligence.

Participants: Susan Blackmore (Leader)
Christian de Duve
Ashok Gangadean
Dean Hamer (Monitor)
Michael H. Hart
Seymour W. Itzkoff
Arthur R. Jensen
Rosaleen Love
Polly Matzinger
Didi Ananda Mitra
Gregory Stock
Glayde Whitney

Blackmore (Leader):  Our task today is to assess the cur-
rent status of our subject and we are supposed not to go
off into the future of it, which we are going to do in the
same group later on, nor deviate to other possible tasks.
We are to stick with an assessment of the current status
of our subject, which is genetics in society. The only
information they give us for guidelines, in addition to
those two words, are these terms: biological, genetic,
humans, health, behavior, intelligence. So, who would
like to kick off?

Hart:  I must confess that the topic is a little bit cryptic
and I am not quite sure what is meant by it.

Blackmore:  Are we all feeling as confused as Michael
and I are? Has anyone been to one of these Humanity
3000 seminars before and knows what we are supposed
to do? Seymour?

Itzkoff:  I have been to one before, and I think we are to
develop these words, these concepts, as we feel that they
relate to the topic at hand and just go at it.

Blackmore:  Would you like to begin?

Itzkoff:  Yes. My view of the current state of knowledge
in terms of these issues—biological, genetics, health,
behavior, and intelligence—is that there is a growing
consensus that intelligence is an important factor in
determining the behavior and the health problems of
our entire world society. This growing perception—
which is certainly not the majority perception as of now,
but it is growing within the intellectual and scientific
communities—is that there is a correlation between the
level of g intelligence, cognitive intelligence, and the
behaviors that issue not only individually from persons,
but conjointly as these populations are part of ethnici-
ties and nations. So, I will start it off that way.

Hamer (Monitor):  Starting at a more fundamental level,
maybe what we ought to do is talk a bit about what we
already know and some of the things that we clearly
don’t know. In terms of genetics, there has been a real
explosion in the last hundred years. We now know what
genes are. We know what their chemical makeup is. We
know how they store information and we know how the
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information passes from the gene ultimately to pheno-
types. We know all about molecular biology. We know,
just in the last couple of months, at least a sketch of the
entire exact genetic information of human beings,
because we know about the genome sequence, some-
thing that was completely unthinkable even ten years
ago. So, we have made tremendous progress in genetics.

In terms of what genes do and how genetics works,
progress has been much slower. We know in a couple of
cases how the information actually translates into what
organisms are and how organisms behave, to some
extent. What we don’t know anything about, so far, is
how all of the 100,000 or so different genes that make up
an actual organism interact with each other and lead to
all the complicated variability that makes each one of us
an individual human being.

The other area that is important, I think, to this dis-
cussion is the one about behavior and intelligence. As a
behavior geneticist, my assessment of the field is that we
are pretty sure now that genes play some sort of role in
many aspects of behavior, including all the different
types of things that people have called intelligence at var-
ious points. But we have absolutely no idea what those
genes are, except in a few very rare instances where the
genes are really destroyed, like in mental retardation. It
is not clear that we are well on the path to understand-
ing what those genes are.

Last, while it is clear that humans aren’t just a bunch
of genes and biological automatons—that we have all
this wonderful stuff called culture and society, etc.,
which is extremely important—how that stuff interacts
with the genetic stuff in our biological beings, I think, is
one of the big mysteries. That is where I see the entire
field of genes, behavior, and health.

Matzinger:  You took it back a little, but you said that we
know what genes are and we know how their informa-
tion is put to work—I can’t remember exactly how you
said it. I don’t think we know that.

Hamer:  Transcribed and translated.

Matzinger:  Okay, we know how it is transcribed and
translated, and we know the machinery of  that. I
wouldn’t say we know right now what we need to know
about how it is turned on, how it is turned off, how it
relates with other genes, how that information is actu-
ally put to use. Second, if we are going to be precise here,
you used the number 100,000. I thought that number
had now come down.

Hamer:  More or less. No one knows yet. 

Stock:  As far as knowing the number of genes, there are
estimates that vary anywhere from 30,000 to 120,000 at
this point. I think that gives a good index of the level of
our knowledge at present in terms of translating this
incredible amount of raw data that we have into knowl-
edge about exactly what is occurring with the various
genes and the various sequences. 
    Most of the excitement about genetics and about its
relationship to human behavior and to disease relates to
the future. When we look in the present, it is the rate of
change, the rate at which the sequencing is occurring
that is exciting. There is this incredible effort to unravel
the human genome, to understand and apply that
knowledge, and to figure out how we can project that
into the future. But, at the current state of knowledge,
most of that information consists of sequences that have
not even been looked at.

Gangadean:  I am a philosopher who has focused for 35
years on trying to understand the logical/ontological
structures of different worlds, worldviews, and para-
digms, and trying to explore the dynamics between
them. I guess I was placed in this conversation to try to
bring this voice out. We need to be very cautious that we
don’t impose a particular paradigm or model of think-
ing about genes and genetics and the human being, and
not realize that there are very different ways of thinking
about the human being. 

To speak about the human genome in a global con-
text and not only in a strictly biological context, it opens
up the vista to genes but perhaps carrying much more
information than we may have realized. In the Buddhist
way of thinking, the awakening of consciousness is
something that is deep within us. I am just trying to
think out loud about that factor, namely thinking of
genes in a much wider sense, thinking of human intelli-
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gence not only as determined by genes, but human
intelligence having a power to shape and ignite and
transform genes, which is not an unheard way of think-
ing in other—say, Eastern—modes of thinking, whether
it is Hindu, Buddhist, Confucian, and so forth. So, I am
trying to think in terms of very different paradigms as
we enter the human genome.

Stock:  Could you please expand on what you mean by
“genomes not in a biological sense but in a sense of glo-
bal consciousness” and “how our intellect might inform
our genetics”? I would appreciate it if you would be a lit-
tle bit more specific about what you mean by that.

Gangadean:  Yes. For those who have lived in, say, a
Hindu worldview, where karma is part of the deep
causal evolution picture, the word karma is important.
And karma is not the same as a gene, but it carries infor-
mation over lifetimes, so that when one is born, one is
encoded with karmic information, and that really
encodes lifetimes and indicates a trajectory. So, the
karma, the kind of quality of life that is encoded in you
based upon your past, is going to play a vital role now in
your next stage. Karma plays out almost in a moral,
spiritual, intelligence question. You might speak of a
karmic gene, if you wanted to open that up—that that
kind of information of past lifetimes would be encoded.

The second point that is related, but perhaps distinct,
is: How are we placing the question of human intelli-
gence? In the Buddhist view, the most important factor
in our human makeup is the level of consciousness, the
quality of consciousness. If we are living and thinking in
an egocentric pattern, as Buddha pointed out, we are
stuck; we do our lives; we fragment from that technol-
ogy of thinking. For those who can break that egocen-
tric barrier and enter into a more “relativity” way to
interact—it is the kind of thing that Ervin Laszlo was
speaking about, of intensive evolution. That is, you
might say, almost a genetic disposition to awaken to a
different kind of consciousness, which colors everything
in our existence, in our life. 
    So, if we are speaking of behavior and the human
being, it is not that there is a mechanism of genes that
generates and determines behavior and dictates intelli-
gence, but that a wakened consciousness is the most
powerful genetic force, so to speak, in the makeup of the
human that leads behavior and profoundly affects the
biological makeup as well. I am trying to imagine differ-

ent ways of approaching your question, not jump into
one model.

Blackmore:  I appreciate your trying to throw in a differ-
ent view, and I would like to challenge that on several
levels. First of all, the Buddhist view—the trouble is,
there isn’t only one Buddhist view, and the kind of Bud-
dhism I know most about is Zen or, more particularly,
Ch’an, Chinese Zen, which is a very stark and simple
kind of Buddhism. But it certainly doesn’t entail any
idea of consciousness doing something. Consciousness,
like the senses, like experiences, like all the materials out
of which the world is made, is ultimately seen to be
empty, like the self is seen to be empty, and it doesn’t do
anything. I think it is very common in a Western ideali-
zation of Buddhism to turn it into something that it
isn’t, to give a kind of magical power to consciousness, a
sort of paranormal power that isn’t really there in the
heart of the Buddhist insights into emptiness, no self,
and so on.

I also think there is a danger in some of the views that
you are alluding to here—not necessarily your own
beliefs about them—in conflicting utterly with what we
know about the way the world works. Let’s take the
question of reincarnation, which is very, very tricky; it is
tricky in Buddhism. I am not an expert at all in Hindu-
ism so I don’t know about it so much there, but I do
know a lot of the evidence on so-called claims for rein-
carnation, and it is very poor indeed. It also requires the
idea of some kind of a self or something that is reincar-
nated from life to life, which goes right against what the
Buddhist central insight was in the first place, and
against everything we know about genetics and what
makes a person unique. 
     What we are learning all the time in science, and what
I presume we are here to talk about now, is that we know
that variation—what makes us the unique personality
and person we are—has to do with the genes we started
with, and the culture that we live in, and all the ideas we
have come across, and the environment we are in. There
isn’t any evidence to suggest that we need reincarnation
as well. Maybe we do. But I just want to throw in a few
doubts on that score.
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Hart:  I wanted to return a bit to what Dr. Itzkoff said
earlier. It is true, of course, that we don’t know exactly
how many genes there are in the genome, and there are a
lot of details there that we do not know. But whether
there are 30,000 or 120,000 active genes in the genome
maybe doesn’t matter for popular purposes. What we
have learned, though, is something about human
nature. For a long time it was generally believed that
human beings are what they naturally are, that’s all. In
recent centuries it became more apparent that people
are shaped, to a considerable extent, by their environ-
ment. This view went to extremes and Rousseau was
often connected with that idea that we are entirely the
products of our environment and that we aren’t born
with anything, really; we are blank slates and infinitely
malleable. 
      Today our understanding of that idea is that it is dead
wrong. We are not infinitely malleable; we are not blank
slates. We are, to a very marked extent, a product of our
inheritance, of our genes, if you will. We have some
degree of free will, that is true, but we are markedly
shaped by our genes. And we are different from each
other because of that. Anybody with kids will take this
as perfectly obvious; we know our children are different
from each other. But that older view, so prominent at
the beginning of the century, is really completely wrong.
Not only that, groups of human beings are different
from each other. They differ apparently very strongly in
intelligence, but apparently in various other characteris-
tics, as well, and these differences are not entirely envi-
ronmental. These differences are in part genetic, and
these are facts that we will have to deal with.

 We also have a theory of evolution, which many peo-
ple are very unhappy about. It is sometimes believed
that only Christian fundamentalists or other funda-
mentalists are unhappy with the theory of evolution. In
fact, it makes a lot of people very uneasy. The theory of
evolution tells us that we are animals; we are apes erect
rather than fallen angels. We are not quite the same as
other animals, but still we are animals and have an ani-
mal nature. And that is where we come from, and we are
shaped by our genes and by evolution. It also tells us
that the real biological world is not a love fest. It consists
of a struggle for survival, a struggle to survive and have

children. And not everybody survives; not every group
survives, not every individual survives. Some win and
some lose. Though the world around us is not a zero
sum game, there are things that are bad for everybody
and there are things that would benefit almost every-
body. Still, a large part of the world we see around us is a
struggle between individuals and groups, and every-
body can’t be a winner. Some people are losers, and that
is inevitable.

Blackmore:  I hear some clapping there. Who would like
to speak next?

Mitra:  As I said this morning, one of my major interests
in life is trying to see what this body/mind link is. I
think one of our problems in the West is a semantic
problem—exactly what arose just now with the idea of
mind and consciousness. Here in the West, we have very
few words to deal with nonmaterial reality, whereas, for
instance, in Sanskrit there are hundreds of words to
describe the spectrum of nonmaterial reality. I think
when we talk about consciousness and Buddhism and
mind and Hinduism, people mean different things.

I think this question of nature and nurture and mind
and genes is very mysterious still. Just yesterday I was
with a geneticist who worked with Watson at Harvard
breaking the genetic code, discovering the double helix.
He was explaining to me that the transcription ele-
ments, which comprise 90 percent of the gene, are actu-
ally the accelerators and the brakes of which genes get
transcribed or not. What mobilizes those transcription
elements into action, which elements then mobilize the
genes into action, are hormones. So, really, hormones
play a very key role in our total evolution. If we go back
to the study of hormones, there is a very interesting
book recently published—some of you may have read
it—by Dr. Candace Pert, a neurophysiologist, called
Molecules of Emotion. She explains the key role of neu-
rotransmitters and hormones in consciousness, or
mind. Actually we should call it mind because con-
sciousness, according to Eastern traditions, is some-
thing totally beyond mind. 

The mind is manifest in a bidirectional network of
the immune system, the endocrine system, and the neu-
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rological brain system. What is the decisive factor is the
specificity of the receptors for these hormonal and neu-
rotransmitters—which are actually cousins in biological
evolution—in locking into the various genetic receptors
in the glands. Dr. Pert said what determines the specific-
ity of those receptors is a level that Descartes threw out
of Western science, which is energy and mind. She said,
“I think it is inevitable that the future scientists will have
to look into the energy level transforming the receptors
in the cells: which hormones they are going to receive,
and which hormones are going to manipulate the tran-
scription elements in the genes, and which genes are
going to be expressed.” So, I think somehow we are
going to, in the future, have to go back to what she said:
that level of being that Descartes kicked out of Western
science.

Blackmore:  I would like to step in and say a bit about
the use of some tricky words. I don’t know whether con-
sciousness is going to come up again. Maybe it won’t; it
may not be directly central here. But I think it will help
if we distinguish some uses of the word consciousness.
It is pretty clear, in the last ten to 15 years in which con-
sciousness studies have been conducted, that now peo-
ple are agreed what we mean in Western science by the
word consciousness. It is equivalent to subjectivity: what
it feels like to be here now; awareness; the subjective
rather than the objective. That is, at least, how I will use
the term consciousness in reference to what people are
talking about now in neuroscience—the hard problem
of how you relate awareness to physical things like
brains and genes and so on.

We may use the term, of course, in totally different
ways when we are coming from Hindu, Buddhist, or
other perspectives, but I think if we can keep those ways
of talking about consciousness separate, we won’t get
into some of the muddles that people get into all the
time over using that word.

Gangadean:  I wanted to follow, Di, on what you were
saying and respond a bit to Susan’s appropriate warn-
ings or questions. I would like to pose a counterques-
tion, because I think the point I was making was missed.
The point I was trying to say was: As we try to frame the
context of our dialogue about humans, intelligence,
behavior, and genetics, we need to put on the table a rec-
ognition that our ways of thinking about this, when we
look in a wider, g lobal spectrum of  alternative
approaches, might be prejudicing the issue of under-
standing the human being.

When asked to give examples, I used specific ones to
try to make it more vivid: the Hindu talk of karma as a

way of understanding the energy centers that make up
the human being; awakened awareness is the point I
used in the Buddhist case. I am fully aware of conscious-
ness, emptiness, and so forth, because I teach Nargar-
juna and I understand that. But clearly in the Buddhist
teaching, the awakening of awareness is a profound
transformation of one’s life. It behaviorally transforms
one’s life profoundly. 
    The Buddha’s discovery was that if we are thinking in
an egocentric way that rarefies and objectifies our real-
ity, we suffer. That was the greatest insight. I am just try-
ing to sound a note that can be seen as a reductive way
of thinking: starting to think about genetics and the
human and behavior in a model that might be begging a
number of profound questions, and to leave that open
to conversation. That would be the counterpoint I
would make to your warnings for us.

Matzinger:  I think we are confusing two things. I think
we are confusing genes and memes. I don’t know why
you didn’t say this, Susan. Richard Dawkins, I think,
invented this word meme. A gene, as far as most geneti-
cists would call it, is a physical thing. It is a piece of
DNA; it is also an information code; it is codes for those
receptors that you were talking about. It gets passed on
from generation to generation. Its environment is the
other genes, the things that the other genes produce,
and so on.

A meme, as far as I can get it—you can correct me—
is not a physical piece of information. It is a thought.
The whole gestalt of karma is a meme. Now, it has
strength in the same way that genes do, in that good
memes, strong memes, surviving memes get expanded
in their environment, and their environment is the
whole neuronal, hormonal circuitry that the genes pro-
duce.

 I think we need to keep these terms straight. We are
talking about genes and memes and not keeping them
straight. Perhaps in keeping them straight, we will be
able to talk about where we are today about one set of
them, and where we are today about the other set of
them. I don’t know if our goal here is also to discuss
memes. Perhaps we should decide we will, and perhaps

…we are confusing genes 
and memes.
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how they interact with genes and how one affects the
other.

Blackmore:  I would like to do a bit of, not correcting,
but disagreeing. I think memes are just as physical as
genes in the sense that they are defined as what is copied
when people imitate each other. And you can’t copy
something that doesn’t have some physical instantia-
tion. The information has to be somewhere, whether it
is in a neural pattern or whether it is in a ship out there
[pointing at a ship moored alongside the Symposium
facility]. I think that is often misunderstood about
memetics. You can’t make sense of it if  memes are
free-floating, paranormal duffies in the ether.

Hamer:  I am really fascinated that we have shifted from
molecular biology, DNA, the Human Genome Project,
and genes to a discussion of concepts like awakened
awareness, altered consciousness, karma, and reincar-
nation. I actually think that they are connected very
intimately to one another, and I believe that because I
think that what we Westerners call consciousness—that
is, the sense that, “Here I am. I am Dean Hamer. I am
sitting here. I was here two minutes ago. I will be here in
another minute from now”—that feeling of being here
now in the present is, in fact, a material amalgamation
of neurons firing together in some very complicated
way that we don’t understand. But that is what it is: It is
a bunch of chemical and electric reactions happening in
my brain.

 I believe that is because our brains are genetically
wired to work in that particular way and that, therefore,
genes are very important in this. Therefore, a sense of
awakening, things that happen to Zen Buddhists after
years of meditation or that happen to ordinary people
sometimes completely out of the blue, things that we
call altered consciousness, things that can affect our lives
profoundly are to some extent influenced by our partic-
ular genetic makeup. Understanding that is going to
take a long time, but it is there someplace. 
    Even though we are not supposed to discuss the
future, I think it has profound implications. If we start
talking about ideas like self-transcendence and a feeling
of unity, that the whole universe is connected, and that

we all ought to be doing the right things to keep it that
way—that is very much dictated by the way we individ-
uals feel about the universe and our place in it. Ulti-
m a t e l y  t h a t  h a s  s o m e  ro o t s  i n  o u r  b i o l o g y.
Understanding that could really be profoundly trans-
forming.

Stock:  There is something that has been profoundly
changed. We have suddenly gained this enormous
amount of information about the workings of our biol-
ogy, about who we are, at a level that is so deep that we
can not only contemplate, but begin to manipulate our-
selves and the world around us in very substantial ways.
To me, what we are discussing here is not the philosoph-
ical meaning of genetics related to various conceptual
frameworks that have existed in the past—although that
is very interesting—but what are the practical implica-
tions of this new knowledge and our ability to use this
knowledge, and where this is going to lead us in the
future.

When we talk about conscious evolution now, this is
not evolution of our conscious views of the world any-
more. We are talking about changing ourselves biologi-
cally at a fundamental level, altering who we are so
deeply that we may no longer be recognizable to our
ancestors. We are bringing up the issue of what it means
to be a human being—what is the essential quality of
our humanness? These are very important issues, but it
is that we suddenly have a power. These are not philo-
sophical questions anymore. Things are going to be
done, and to me, the questions are: What is within the
realm of possibilities? What sorts of transformations are
possible? How will this knowledge affect us? How will
we use it? What possibilities are there, and what are the
important elements we need to be thinking about in
them?

Itzkoff:  I think we are beginning to create a bifurcation
here in terms of language. In other words, our language
is taking us on two different roads, and I don’t think
they are necessarily connected, even though Dean seems
to be hoping that we can connect the two. One is a very
material, perhaps even a mechanistic perception of how
human beings behave in terms of their genetic struc-
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ture. Another comes at this problem from a very differ-
ent direction. I don’t think one reduces to the other,
either way. This is a question I would like to raise.

Blackmore:  I am aware that some people haven’t spo-
ken yet. Rosaleen?

Love:  I would like to get back to a point Greg made and
also Seymour. Seymour was asking about language and
Greg was talking about where this is taking us practi-
cally. This is where jokes about genes enter into this.
Jokes take up: Look, we are scientists and we are going to
do this and this. And the joke takes off and says: Hey,
who is talking here? Who do you think you are?

Blackmore:  Tell us a joke.

Love:  It is a terrible thing when you get asked to tell a
joke, but just to take one: Gene shears technology was
an Australian invention. It was invented by the CSIRO
in Australia. So, the term gene shearing in the Australian
context has marvelous other connotations. These two
Australian comediennes are talking on television and
one is talking about a new invention, gene shearing. She
says, “Have you heard about the scientist who is going to
combine the genes of the sheep, the goat, the pig, and
the woman?” “Why?” asks the other. “Because he wants
a woman who can cook, clean, and bring home the
bacon, too.” Now, this is silly. But there are fears in gene
technology.

Jensen:  I think our commission here was in part to
decide on what we think are the established views on
some of these topics at the present time. Now, I just
wonder: Is there anyone who believes that genes do not
affect human behavior? Is there anyone who would not
consent to that, that variation in human behavior, vari-

ous forms of human behavior have a genetic compo-
nent?

Blackmore:  Good question.

Jensen:  I think it is time to put in a word for objectivity
in the sense of scientific objectivity. Each science, per-
haps, has a particular methodology, let’s say, a set of
methods, a set of values, a way of going about things
that compels agreement among reasonable persons who
follow an argument all the way through. It is an appeal
to, in the end, observable phenomena that people can
agree upon, and the logic that ties these phenomena
together in some way that can be stated as laws or prin-
ciples. So, we do compel agreement in science by that
kind of method, not by some kind of individual subjec-
tive belief that is individual to each person. 
     That is where I think the divide may be that you talk
about in this bifurcation of two ways of speaking about
things, Seymour. One is arrived at through really mysti-
cal experience, in a sense, and the other is arrived at
through a methodology that everyone can observe and
agree to and see the predictions of. But, when you get
right down to trying to solve real-world problems, it
seems to me that the scientific method is the method
that has created the changes in the world that we have
seen.

Just to put in a word about behavioral genetics, there
is hardly any behavioral trait that doesn’t have some
degree of genetic involvement, as determined by the
methodologies of quantitative genetics. It would be a
challenge for anyone to produce an instance of reliable
human behavior that does not have some genetic com-
ponent. In some cases it is not a very large genetic com-
ponent; the heritability, so to speak, is relatively low. In
other cases it is extremely high. Intelligence is one of the
topics here. The heritability of intelligence is surpris-
ingly high. It compares with that of many physical traits.
And there are physical traits that have lower heritability
than measurements of what we call intelligence. 

Blackmore:  I would like to get a show of hands on the
question that Arthur raised. Let’s put the question in its
strongest version: Is there anyone here who wants to
dissent from the view that it is impossible to find traits
of human behavior that do not have some kind of basis
in the genes?

…there are fears in gene technology.
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Hamer:  Oh, I dissent with that.

Blackmore:  We have a dissent from Dean. We will hear
about your dissent in a minute. Am I being fair to your
question, Arthur? Yes? Okay. I am putting it at its stron-
gest so we can get an interesting show of hands. All
right. So, we have a bit of dissent from Dean. We have a
bit of dissent from Gregory. We have some dissent from
Ashok, and we have some dissent from Didi.

Whitney:  As I understood Arthur Jensen’s question a
minute ago, he asked: Does anyone around this table
question the statement that genes do influence behav-
ior—most behaviors, if not all behaviors? I would guess
that put in a reasonably mild and objective way, every-
one around this table would probably agree with that
statement. But, at the same time, the people around this
table might be a very unrepresentative group, at least
with regard to public statements being made these days
about genetics and society and the current state of
knowledge.

If part of what we are supposed to be talking about is
the current state of genetic knowledge and society, I
think it is very serious that we acknowledge that in
many countries in Western society, we can all go to jail
for the conversation we are having here today. There
was, just within the last couple of years, a head of a
demographic institute in Germany who—for making
the statement that study of group differences in intelli-
gence was a reasonable scientific area—lost her job.
Christopher Brand, some of you might be aware of, a
26-year faculty member in psychology at Edinburgh
University, lost his job, got fired for mentioning publicly
race differences in intelligence. It is not necessarily get-
ting better as our knowledge is increasing; it might be
getting worse. Many countries in Western society are
passing more and more stringent hate-crime laws,
wherein the hate statements that will actually get you
jailed are saying things about inherited human individ-
ual differences and group differences. Wow! Talk about
taboo topics! Talk about society getting out of touch
with the sciences as we learn more from the Human
Genome Project and influences of genes on behavior!
     The century of ideological egalitarianism that

Michael Hart mentioned a few minutes ago, it is in a cri-
sis state and it is going for totalitarian suppression of
knowledge. That is the comment I wanted to make,
Arthur. I think a lot of people would not like this discus-
sion to even happen. 

Stock:  I would like to make a comment about that. It
feels to me that one of the more immediate conse-
quences of the Human Genome Project in the next ten
years is that we will have the answers to many of these
questions. This knowledge is not going to be sup-
pressed. We have a huge effort to decipher our genes and
the way they work because of the biomedical implica-
tions and their implications for various diseases. 
     As a spinoff of that, all sorts of associations are going
to be identified and quantified between various behav-
iors and various diseases. We will identify what genetic
components there are and what numbers of genes are
involved. This is information that we are going to have
to deal with over the next few decades. What the politi-
cal ramifications are of that is not at all clear, but in my
view it is absolutely certain that this knowledge will be
very widely available very quickly, and that we will have
to respond to it.

Hart:  I would like to disagree slightly with Gregory.
What the past and the present have shown on the ques-
tion of the influence of genes on human behavior and
the influence of genes on human differences…in the
century that is just past, you were not supposed to say
that, and today you are not supposed to say that. Dan
Rather, for example, or Peter Jennings would never say
anything like that, that there are differences inherent in
human beings and differences between groups that are
really coming from genetics. That is an absolutely taboo
statement, and yet most scientists working in the field
know it is true. There is this disconnect between what
scientists know and what you are politically able to say.
There is a political ideology extant today that makes it
impossible to say these things out loud. That is part of
the reason why I am saying it out loud now, and I hope
that we will say it out loud, and loudly.
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Itzkoff:  I would like to respond to Ashok and Didi, to
their concepts. I have thought about these concepts; as a
philosopher, one tends to think about these kinds of
issues on occasion. I thought: What gives a Buddha the
capacity to live in the kinds of conceptual worlds, emo-
tional worlds that a person like that lives in? It seems to
me, as I take a look at the g factor elements in human
behavior, that people who can objectify their status in
life, who can conceptualize the human soul and the
human consciousness in the ways of a Buddha or other
religious thinkers—these are people of extremely high g
factor intelligence. Of necessity, it involves a certain
objectivity of placing the world outside of your own self
into a third position.

 As an educator also, I have seen people of modest
intelligence, and they are very close to their own indi-
vidual beings. They cannot conceptualize a world of
otherness outside of themselves. They live close to their
emotions. They live close to their basic desires. This is
not the religious mystic’s world. So, I would say there is
a g factor or genetic connection there.

Mitra:  Which is controlling? Is the g factor controlling
our expression, our mind, or is our mind controlling
the genes? To me, this is the key question. As I said, the
main interest in my life is: What is the body/mind link?
You mentioned that there was a g factor in Buddha. But
the last words of Buddha before he left this world were:
“Be a light unto thyself.” And the whole teaching of
Christ, of Buddha, was that everyone can become a Bud-
dha. That was the idea. The whole mission of Buddha’s
life was that everyone can become a Buddha. 
    I would just like to ask any of you to respond to the
idea: It is not just that we are born with the set of genes
that determines our life, determines our possibility for
mental and spiritual evolution, but that all of us are

born with 90 percent of our genes still a mystery to us,
which include the transcription elements, which are
activated upon by other factors such as hormones,
which are controlled and transformed by our states of
mind, as the neurophysiologists are saying. So, is there
not a tremendous open window of opportunity even
discussing in the Cartesian split consciousness of “here
is body” and “here is mind”? Even on the level of body,
there is a possibility of transformation of which genes
are getting transcribed, depending on our conscious-
ness.

Hamer:  I would like to comment on two threads: One is
the relationship between intelligence and spirituality—I
think that is what we are talking about. This actually has
been studied empirically. The way it has been studied is
by the classical approach of psychometrics, specifically
by giving people two inventories: one that measures
intelligence or g by an IQ-type of test, and one that tries
to get at people’s sense of self-transcendence, that is, the
extent to which they can feel altered states of conscious-
ness, part of a larger universe, and so on. The result
from that study is that they are completely independent;
they have no relationship to one another. Everybody can
be a Buddha; everyone can be transformed. 
     Interestingly, your perception that people like the
Buddha are of high intelligence confuses a separate
issue. The Buddha was probably really good at PR. Jesus
was really good at PR. That takes high intelligence. The
way the Buddha spoke—at least, the way his words were
written down—that took high intelligence. But the
actual feelings apparently do not; they really are unre-
lated.

 Then I wanted to briefly comment on this whole
topic of who believes in behavior genetics and is this
group unique? I think that the one thing we can all agree
about in terms of the current state of knowledge is that
the public is greatly undereducated about genetics, and
that the information that is being generated, for exam-
ple by the Genome Project, is vastly outrunning people’s
knowledge of what the information means and of what
can be done and what cannot be done with that infor-
mation. Most people don’t know what a gene is, and if
you asked them to define it, they couldn’t give you a rea-
sonable definition of it. The whole idea of quantitative
contributions to a phenotype is beyond most people.
Most people don’t understand that the economy has
more than one thing that is driving it, much less a
human being. To me, there is clearly a vast need for
more education in this area.
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Blackmore:  Didi, it seems to me that the great question
of your life about the mind/body link comes from being
a dualist. You can worry about the link between mind
and body only if you have a dualist starting point. If you
take any kind of monist viewpoint on it—whether it is
materialist or idealist or Buddhist, throwing out the dis-
tinctions—then there isn’t a problem there. I don’t
think there is a problem. I think you are worrying about
nothing, because they are the same thing; they are man-
ifestations of the same thing. There isn’t a link because
they are the same thing.

Gangadean:  Regarding the mind/body continuum or a
mind/body split, the point that Didi was raising is anal-
ogous to the point I was trying to make. Let me back up
a moment. I take it that our common enterprise here, in
an interdisciplinary dialogue, is to try to get a depth
assessment of where we are now and a trajectory. We
can do that in two alternative ways: We could imagine a
more closed club of genetic behaviorists having a con-
versation, and they might come to a consensus about
the grammar and their language about genetics as they
understand it. Picking up on the point that you made
about genes and memes, I think it is a very excellent dis-
tinction. But in the circles that I have traveled in the last
20 years of dialogues, one thing that has become clear is
that we should be all aware that when we speak from a
certain perspective or grammar or framework, the
framework or language of genetics is itself a meme. To
become aware of that is vital in our conversation.

Ervin Laszlo gave a diagnosis of where we are now,
seeing different levels of evolution and seeing biological,
and then technosociological, and moving to an inten-
sive. In that scenario, what I resonated positively to is
that we have accelerated to a point where how we are
thinking—let’s not talk about consciousness and let’s
not talk about mind; let’s talk level of critical awareness,
the level of thinking—is vital in our future behavior. It
is vital in our own genetic makeup. Conscious evolution
is the term he uses, and I take that seriously if we are try-
ing to get a more contextualized, broad understanding
of where we are now.

So, let’s open up the memes on the table and realize
that the grammar of behavioral genetics is one amongst
alternatives. 
    I have spent two decades discussing with scientists
and philosophers the difficulty of whether you speak
from the mechanistic view—that there is a genetic
determinism and genes determine what you call con-
sciousness and thinking, or that brain states control
consciousness—versus those who say that conscious-
ness is not determined by genetics. That is a mind/body
dualism. But if we advance to that state, Susan, where I
think we would like to be—which is that there is no
dualism; it is a continuum—then I think we should play
the reversibility both ways. If we ask who would dissent
to say that genes affect behavior, we could all agree. Who
would dissent to say that our level of thinking and
awareness affects our behavior? I think we would all
consent to that, too. So, I just want to play it both ways
so we don’t become reductive. That has been my anxiety
in this conversation.

Blackmore:  We are simultaneously talking about two
threads here. I think the previous thread is probably
very much what we are supposed to be talking about,
and I wonder if anyone wants to pick up on that any-
more. That is the question of the relationship between
our knowledge of genetics and the politics or the knowl-
edge of people outside of science about it and the effects
that might have on society. As far as I can understand
our task today, that is close to it. Does anyone want to
say any more about that thread?

Love:  I am taking you up on part of that very large
thread you just articulated and also the point Dean
made earlier about the public understanding of genet-
ics. The point about the jokes about genes is not that
they are funny jokes, but that in the public culture there
is an understanding of genes that on one level you could
say isn’t right; on another level, there is an anxiety about
yet again experts saying, “We know”—in this case, “we
know the direction in which evolution is going to go.” I
think that is deeply, deeply terrorizing; it is a frightening
thing.
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Now, just on the one level of the public understand-
ing of genes, in Australia there has been a huge debate
over the past 20 years about genetic manipulation of
food. On the public level, that is a huge topic. The scien-
tists say, “Look, you are talking about nothing; we have
been doing it forever.” But that dissidence between the
public perception and the scientific perception is there.
And there is a public understanding of genetics that—
all right, it may not be ours—but it is out there.

Stock:  First, I want to respond to that notion about the
genetically altered foods. You need to look at that as sep-
arate from the issue we are facing. Many people are very
uncomfortable with the kinds of  possibilities of
self-alteration that are emerging, and even the rate of
change within society. So, the particular issue that is
grasped at by people who are opposed both to what is
happening and the rate at which it is occurring does not
necessarily reflect on the nature of that particular
debate itself.

I want to come back to one other point, which is
what Didi was saying and also Ashok, about whether
this is dualism or a continuum. They are one and the
same, I think, so there is no separation here. Didi was
saying: “Albeit our genes may have an influence upon
us, our thinking can control our genetics in some
way”—as though therefore we can control who we are
or can create ourselves. I think that anyone who is
involved with genetics would recognize this at some
level, but there are limits that depend on our genetic
constitutions. With some kinds of genetic abnormali-
ties‚ you can try anything you want and it is not going to
have an impact on whether you come down with, say,
Huntington’s disease. You can even determine the
approximate time of  onset related to the genetic
sequences in that particular gene. 

There are others that are predispositions to some dis-
ease, and we can modify our behavior or our thinking.
The biggest misperception is that if we have something
in our genes, it will necessarily determine an outcome.
There is large variation in this. Our genetics can inform
us and we can modify the impacts of our genetics by
changing our behavior or taking pharmaceuticals. 

Itzkoff:  I would like to raise a slightly different issue
addressing these comments. I believe that my whole
genetic orientation, or “scientific orientation,” is a sym-
bol system of meaning. In other words, we do the
research and we take the research and we put it into a
cognitive structure that we think will lead to certain
behavioral and social consequences. Now, if I say that I
am a believer in eugenics, in terms of public recognition
of these ideas, I can’t get to first base or ten percent of
first base. On the other hand, it is not entirely impossi-
ble that the same results can be achieved through
another language system, another conceptual system,
whether it is Biblical, whether it is Buddhist, or what-
ever. 
     In other words, the kinds of social results that we are
thinking about, which we get hints of through our sci-
entific study, might not be realizable in the future by a
semantic block that exists in our world, and we may
have to go to another language system, another set of
concepts, in order to achieve these goals. 
    So, I don’t shut this other language system out of my
mind in terms of achieving the same results that I would
like to see from my own scientific system if it is not pos-
sible in our society. We could very well become a funda-
mentalist religious society in the next few decades in our
world, and so we might need another system of ideas to
achieve the same ends.

Blackmore:  I would like to ask what you mean by
eugenicist. We have been talking here about evidence for
group differences, racial differences, and so on. But
some people would use the word eugenicist for some-
body who believes there are such differences, and other
people would use the word eugenicist only for somebody
who wants to kill off certain races because of those dif-
ferences. I wonder whether there is a right answer to
what it means; we need to be clear what we are talking
about.

Itzkoff:  The liberal 1920s and 1930s conception of
eugenics by some of the great feminists, some of the
great biological liberals has always been “the improve-
ment of the species through selective breeding,” you
might say. It doesn’t involve killing off at all; it never has,
except in the warped language of a Hitler or a Stalin. So,
as a believer in eugenics, I would say I believe that we
can improve our humanity through attention to the
genetic structure of individuals and groups.

Blackmore:  Thank you for clarifying that. Didi.

Mitra:  I would like to raise another issue that I would
like to ask everyone to comment upon. I was reading
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recently that there is such growing concern about who
wields this eugenic power. Who controls the power to
transform life are the multinational corporations, sci-
ence funded by big money. This is what I would like to
discuss with you. Is this correct or not? How does every-
one feel about the control of the power to transform
life? Is that a problem at present or not?

Hamer:  Actually, of course, there is a power structure
inherent in genetics—in fact, it has been the topic of
hundreds of newspaper stories—and it is the power
structure that has to do with the government versus pri-
vate industry, HMOs versus socialized medicine, who
controls the research agenda and controls what is stud-
ied. After all, if there are going to be genetic changes or
genetic therapy or some sort of eugenics—which I think
would be an awful idea; I will state that right up front—
it is going to be on genes that have been studied by
somebody using some sort of funding from someplace.
So, there is really a power structure behind genetics
now. It is very obvious. It is very imminent. It is very
important. Billions of dollars are being made on it. And
I think it is a worthwhile topic that needs to be dis-
cussed, because it is going to control how genetics gets
used for the next hundred or the next thousand years.

 I also wanted to continue the thread about genetic
education. I think we all agree that there is a lot of mis-
information about genetics. I think it is important to
acknowledge that most people are very skeptical about
and worried about genetics. As an anecdote, I went to a
cocktail party in Washington—actually a fundraiser,
which is what we call a cocktail party in Washington—
and someone asked, “Well, what do you do?” And I said,
“I am a geneticist.” Her response was, “Ooh, that is
really scary.” This is somebody who works in the Con-
gress of the United States. I think that that is typical. I
didn’t tell her that I was a behavior geneticist. I would
say that of all the professions, behavior geneticist is
probably very near the bottom of the heap. It is a little
bit above lobbyist, which is really at the bottom of the
heap, but not very much above.

What I want to emphasize is that, sure, we can blame
that on the poor educational system, on the stupidity of

people, but I think that behavior geneticists them-
selves—and I include myself in that group—have them-
selves to blame in large part. When knowledge that is
uncovered by a group of professionals can be used in a
discriminatory way or in a poor way, we have to think
about what type of PR we are doing and how the knowl-
edge is broadcast out there. We may be nothing more
than scientists, but we still have some ethical responsi-
bility for how the information that we produce is used.
It has been used in a bad way. I mean, the results have
been bad; there is just no question about that. There is a
lot of fear of our topic. There is a lot of misuse of our
information, and it is not good. Scientists themselves
need to look at how to improve that situation.

Stock:  I disagree with a number of things you are say-
ing, Dean. First of all, I think that politicians probably
rank lower than behavioral geneticists in terms of
respect in society.

The idea that there is a power structure that is con-
trolling the focus of research and that is therefore deter-
mining the agenda is correct only if you are considering
a very short time frame. What is happening is that we
are uncovering our biology, and the things that are dis-
covered in one realm become applicable in other
realms. Basically the major focus is towards developing
cures for various diseases; that is where all the lobbying
effort is; that is where all the money is. But there are all
sorts of things that are spinning off this information. In
my view, it doesn’t really matter what the targeting is—
other than the general levels of research budgets, and
they are very, very high at present—all sorts of second-
ary things are going to be uncovered. 
     I see this in the notion, for instance, of human germ-
line manipulation. There is almost no one who is the
least bit interested in trying to make that happen. If you
ask geneticists or people who are involved in research on
the human genome, they would say that this is not
something that anybody would want to do. Yet, this pos-
sibility is growing out of all the effort that is being put
into genomics and in vitro fertilization, which will
establish a basis for somatic therapies. What you can do
for somatic cells can be applied to germline cells. And
the kinds of experiments that are being done with Dolly,
where you are trying to do germline manipulations in
animals because of the value in the pharmaceutical
industry, will contribute to germline research. And so
will basic medical explorations in basic biology.

I think there is very little control over where knowl-
edge leads. It seems to me that when you look at a dec-
adal time frame, the kinds of things that are going to
become possible have very little to do with where
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research is being directed right now. We can get into it as
a larger discussion, perhaps, but the notion of corpora-
tions controlling where we are going—I just don’t agree
with it. The way we allocate resources today in a mar-
ket-driven economy means that there are enormous
amounts of money that flow into areas that can make a
profit, which is linked very tightly to what people want
or think they want. The reason the Human Genome
Project has moved so quickly is because there is a sense
that there are a lot of possibilities in creating drugs and
in making fortunes in this realm. 
    There is a big distinction between research that is
done and the use of it. The use of these technologies is
very strongly under control of the individuals in this
country; certainly that is the case with reproductive
technologies. For most of these things, the individuals
have choices to make about them, at least this is true in
the democratic and developed world.

Blackmore:  We have brought up some very interesting
threads, but we haven’t said much about what things we
for sure know and don’t know. Perhaps we can take up
that theme and then work on the trajectory summary.
But first, Glayde, you wanted to say something?

Whitney:  Yes, I wanted to comment on Didi’s question
about control and who is controlling this business.
From one point of view, it has already been discussed:
the business about large funding and pharmaceutical
companies and so on. But from another very important
point of view, with regard to control, I think most peo-
ple are very happy about how things are today as
opposed to, say, 50 years ago or at the turn of the cen-
tury, in that the control of whether or not you subject
yourself to these new procedures is now largely individ-
ual, voluntary. Eugenics, for instance. As eugenics was
usually discussed by the liberals back at the turn of the
century, before the 1930s, the main topic was often gov-
ernment control: What laws should we pass? And where
people still fuss about it a whole bunch is about the
involuntary sterilization of this or that person. Nowa-
days we still have it. It is such a demonized term. It is not
called that anymore, but the main difference in practice
is that it is an individual decision, not a governmentally

imposed decision, and it currently flies under the very
popular term of genetic counseling. Individual choice, I
think, is where locus of power is.

Hart:  Aside from application, as to the direction of sci-
entific research, I don’t think we should underestimate
the extent to which scientific curiosity drives these
things. We have our knowledge of nuclear physics and
nuclear science today not because some power structure
said, “Hey, we want to go out and build some atomic
bombs; we need some radio nucleotides,” but almost
completely out of the curiosity of a small number of
atomic physicists who decided to investigate it, long
before they had any realization that those applications
might exist. 
    The same thing, to a large extent, has happened in
genetics. I don’t think that Crick and Watson discovered
the structure of DNA because people were saying, “Hey,
this would be a good idea in order to have applications
in genetics,” or curing diseases or anything like that. It
was largely just a matter of scientific curiosity. A lot of
that is still going on, and that is where, in some sense,
the control or lack of control is.

Matzinger:  There is a single word that puts several of
the conversations that we are having here together, and
it is about control. It is about what you were saying
about being politically correct and not being able to say
something. It is about the education: the fact that we are
not going out and talking about it. And that word is fear.
I think one of the really strong current things about
genetics and the human situation is a generalized fear.
There is fear in the population about what they don’t
know—people are afraid of what they don’t know—and
we scientists aren’t going out and telling them, and
those of us who do, don’t get rewarded for that. So, there
is a fear in the population of what they don’t know.
There is a fear in the population of what we are going to
do with what they don’t know. There is a fear in us of
not being able to say what we really think, and what we
really find, and what we are really searching for, and why
we are really searching for it, because of the fear that is
out there that is going to slap down on us. So, there is a
general fear about genetics that if we could do some-
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thing about, I think would make an enormous differ-
ence.

de Duve:  I haven’t said a word so far, which would sur-
prise people who know me, but it is basically because I
am mostly out of my depth. I have been listening and
learning a great deal, and I just want to make a few com-
ments about what I heard. 
     The first point relates to the East/West opposition or
dichotomy. I think this is a philosophical or an ideologi-
cal or religious distinction, but it is not a scientific dis-
tinction. There is no such thing as Western science and
Eastern science. Science is universal. Molecular biolo-
gists in Europe, the United States, Brazil, India, or
China use essentially the same techniques and the same
vocabulary. I think science is universal because it uses an
approach that does not depend on ideology, but
depends only on the working hypothesis.

Second point. Where there is a conflict is mostly
where science has not found a solution yet and where,
therefore, philosophies can differ. The mind/brain
problem—you called it mind/body; I like to call it mind/
brain because I think it is mostly the brain that is
involved in this—is a typical example of where we don’t
have the answer. Basically, as I see it, the main difference
is between the epiphenomenalists—that is, those who
believe that the consciousness, the mind, or whatever,
emerges from neuronal activity, but doesn’t do anything
else—and the people who believe that the mind can
react back onto polyneuronal activity, that there is a
two-way relationship. That is really what you have been
bringing up: the mind and its connection with the
free-will problem and all those other problems. People
in the field disagree. Mostly they are epiphenomenalists.

You mentioned hormones. I would like to point out
that hormones are also gene products and, therefore,
they are part of the genetic network. They are part of the
“supergene” genetic network that involves or includes
essentially transcription factors: proteins that do not act

by their own enzymatic activities, but act by controlling,
by turning on or off a number of genes. Hormones are
just part of those. I doubt that the mind can change
receptors, but that is something that we can talk about.

 Now, there is one other point, and that is the prob-
lem of memes. Susan, excuse me for mentioning this
word, because you are the expert. But, as far as I can see,
memes are the same thing as ideas, concepts, or abstract
notions. I think that when Richard Dawkins introduced
the term, it was really because it sounds like genes to
some extent, and because he developed this theory of a
Darwinian kind of competition between ideas and with
ideas, that those most useful for the productive success
of the group will emerge as winners. That I see. Ed Wil-
son, of course, has essentially made the same kind of
point. I may be mistaken, but that is the way I see the
whole thing.

Matzinger:  There is a big difference between Dawkins’
view of a meme and Wilson’s view, and that is: In Dawk-
ins’ view, the meme, to be successful, doesn’t have to do
anything that makes the group or the individual suc-
cessful.

Blackmore:  Right.

Matzinger:  It just has to be successful itself. The tune
“Tea for Two,” for example, is an extremely successful
meme. Many, many people in the Western world know
it. I don’t know that it gives us any useful properties. By
contrast, in Wilson’s view something like that is success-
ful if it helps the group to be successful. Those are very
different ideas. 

Blackmore:  I would like to pick up on two of the things
you said, Christian. You said, I think, that many people
in the field—I am not sure which field you were refer-
ring to—were epiphenomenalists. I don’t think that is
true. I think rather few people who think about con-
sciousness and the mind/body problem are epiphenom-
enalists. Dan Dennett, for example, who is very
influential in consciousness studies, dismisses epiphe-
nomenalism as systematically mysterious, and many
people would agree with him. 
    The essence of epiphenomenal theories is that con-
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sciousness comes from the brain in some mysterious
way that we don’t understand from a physical process
and does nothing, but is in some sense separate. I think
far more common—and I am not saying I agree with
this—is a kind of materialist view that mind is in some
sense an emergent property of the brain. That is not the
same as epiphenomenalism. An emergent property
doesn’t affect a thing or go off separately. I mean, wet-
ness of water doesn’t disappear off separately from the
H20, nor does it affect the H20. So, I think that is a much
more common view than epiphenomenalism. That, of
course, is opposite to the other view you described,
which is also very common.

 I also wanted to say something about memes. Thank
you to Polly, because I think that is absolutely right.
There were two things there that you said about memes.
One is you thought that perhaps they were the same as
ideas. I don’t think that is right, because there are many
ideas that are not memes. 
     Does everyone know about memes? Let me give you
the brief, brief version of memes. In The Selfish Gene,
what Richard Dawkins was trying to do was to develop
the idea of a universal Darwinism; that is, that wherever
you have three things—variation, selection, and hered-
ity or replication—you have an evolutionary system and
you have something that is copied, and that is what he
called the replicator. In biological evolution, the replica-
tor is the gene, and you get variation, selection, and
heredity of genes. Maybe some people—William Calvin
and many other people—would say that we have
another one in the brain going on here, the immune
system and so on. But Dawkins asked the question: Is
there on the planet any other replicator? And he just
made up the idea of the meme to be a replicator. If you
don’t think of the meme as a replicator, you have lost the
whole point of what Dawkins was getting at.

 So, the meme is something that is copied with varia-
tion and selection, and the copying process of the meme
is human imitation in a broad sense. Whenever you tell
a story, or you imitate a gesture, or you drive on the
right, or you eat with a knife and fork, or you copy
social practices, or you pass on the ideas of justice and
freedom, or whatever—because those things are copied,
they have the status of a replicator. That is what it means
to be a meme. 

We now ask: Is that the same as an idea? No. It
depends on what you mean by idea, of course, but I can
imagine a mountain that I have seen. I can’t pass that
on. It is a visual image that I had once in my past. It is
locked in here; I can’t pass it on. It can’t be copied, so it
can’t become a meme. There are ideas that aren’t

memes, and there are memes that aren’t ideas. The
thumbs-up gesture is not really an idea; it is the gesture
that is copied. I think it really helps if you always ask
yourself: Is this a meme? Is it copied or not? Then you
won’t get into a muddle about what memes are. I think
most memeticists would agree at least that far.

de Duve:  I want to thank Susan for clarifying an idea
that was obviously not very clear in my mind. 

Itzkoff:  Susan will have to decide whether I have gotten
the point or not. I am thinking about the The New York
Times as a transmitter of memes, and it relates to the
state of knowledge of our problem here today. I thought
I would give two reports on how The New York Times is
perceiving this whole issue of genetics and perhaps even
eugenics. The New York Times, it seems to me, is a very
left, liberal newspaper, and that it would allow these two
incidents to come fairly prominently into the publica-
tion is to me indicative.

 One was an article by Andrew Sullivan, a very per-
ceptive young writer for the Sunday magazine section,
in which he attempted to refute the view that this
genetic information that we are gleaning from the
genome would have to yield to a great deal of govern-
mental restrictions. We have a group of professional
moralists today who tell us what is right and what is
wrong in terms of these medical decisions that we are
making; the ethicists, they call themselves. Sullivan said:
No, it is not going to work that way, because individuals
themselves will try to learn what the genetic destiny of
their mates and themselves will be, and they will cir-
cumvent any government proscription on insurance
companies in terms of using genetic information to
restrict various policies and health benefits. So, this
knowledge will go around the mental barriers and the
conceptual barriers that we have today. It was, to me,
very enlightening that a young liberal would argue that
way.

The second incident occurred just today in The New
York Times in their “News of the Week” section, where
they are talking about Nyack, New York, where there
have been great educational differences occurring
between children of the various racial groups: Asiatics,
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Caucasoids, Hispanics, and African-Americans. They
mentioned the very interesting fact that social class and
economics mean very little today in terms of educa-
tional achievement. For some reason, these four groups
are separating themselves, two on one side, two on the
other side, in terms of upper/lower class and educa-
tional achievements, and they are saying something that
we have known for a long time: that social class and eco-
nomics don’t necessarily produce the kinds of educa-
tional differences in children that we long believed to be
true.

So, it seems to me that there is some movement, if
you want to be an optimist, about this whole issue of
awareness of the role of genetics. If an African-Ameri-
can family, for example, making $90,000 a year, have
children with the same SAT scores and other scores as
an Asiatic family making $20,000 a year, then there
seems to be some very interesting factual elements that
are entering our purview.

Gangadean:  I want to pick up on several themes and
also comment on memes as I understand the term. I was
in the State of the World Forum last fall, in which the
author of Spiral Dynamics took the idea of memes and
generalized it beyond the more restricted sense to indi-
cate any kind of conceptual mindset or framework that
structures an entire worldview. Now, that is a general-
ized view, and I thought when you used the word meme,
you were gesturing it to that wider sense. That is the
central point that I wish to open up for consideration as
we become aware of gene talk.

Your remarks, Christian, that science is a universal
enterprise across the spectrum of cultures, the issue of
mind and brain, which is the primary causal factor, and
even the talk of epiphenomena, can be seen as highly
prejudicial. In the circles that I travel, which is in global
dialogues across different memes, it becomes quite evi-
dent that gene talk is itself a particular meme, a concep-
tual framework that structures the entire worldview
that comes out of how we use and understand genetics
in understanding the human being. My interest in
opening up alternative memes was simply to say: If we
were in a different paradigm, a different grammar struc-
ture of interpreting humans and genetics and so forth, it
might yield a different vision of the human being than
the one that may be predominant now. So, it is not that
science is, per se, a universal language. It is highly con-
textualized by the particular modes of interpretation
and conceptualities that now happen to be, and they are
being shifted themselves under evolution.

Finally, getting back to Ervin Laszlo’s remarks, it
seems that he opened up a wider scenario for us to con-

sider different levels of human evolution, to get a read-
ing of where we are now. I am just trying to make sense
of his vision in terms of our conversation as well.

Stock:  Ashok, I think that what Christian was saying is
that there are other ways of exploring the world that are
different from science, but then they aren’t science. He
is saying that science is something that transcends an
individual culture. There are many things that are called
science, but he is saying, in a narrower sense, that what
he would call science is something that has been devel-
oped as a practice that currently exists in the West and
in other parts of the world, that explores the world in a
certain way, and that there are not a number of different
kinds of sciences, although there are certainly many dif-
ferent ways of exploring the world.

Then, when you speak of gene talk as being memetic
in some sense, I think that is very true, just as memes are
memetic also. It is a language; it is a way of seeing the
world. But the question as to whether memes are robust
or not, part of that comes from whether they are a useful
mechanism for describing the world and whether useful
results come from them. I certainly feel that the idea of
looking at genetics and looking at ourselves in genetic
terms, or at least at the genetic component of who we
are, is something that will become very, very wide-
spread. It is something that is growing, not diminishing
in any way. 

It is interesting to me that some people here—
Michael, I think you have been one of them—have
talked about how the knowledge of the general public
about genetics is very minimal. There may be a lot of
misunderstandings about genetics, but my experience
has been that those misunderstandings tend to overesti-
mate the strength of genetics rather than underestimate
it. People see headlines in newspapers all the time: the
gene for this, the gene for that. If you talk about manip-
ulating human biology, people say, “They are going to
take some genes and do this and that, and pretty soon
they will determine who we are; we will be able to look
at a genetic profile and we will know who we are going
to become.” I think the general perception is that genet-
ics is even more important than it might be.
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Hart:  Some people have said that genes are a sort of
grammar or a way of looking at the world, as if there
isn’t some actual physical reality there. There is a physi-
cal reality there. About 500 years ago, Europeans came
to the New World, bringing with them various diseases,
like measles and small pox, that the American Indians
had no immunity to. The American Indians died by the
tens of millions, literally. They didn’t die because they
thought of it the wrong way, or that there was anything
about the grammar; they were dying of these diseases
because they lacked the genes that gave them any immu-
nity to those diseases. There were five or six major dis-
eases and a few others, and they were perfectly real.
These American Indians were biologically, physically,
chemically different from the Europeans, and that is
why they were dying from them. It is not a matter of
grammar at all; it is a matter of physical fact.

Stock:  Your response is a perfect example. You said that
the people in the New World didn’t have the genes for
such-and-such; the actual situation was that they had
not been exposed to those diseases and so they didn’t
have any antibodies to fight them off. My feeling is that
the language is still memetic, even though its power is
derived from a basis that is very real and has applica-
tions and has value.

Matzinger:  This is another one of those situations
where we have two extremes and the reality is in the
middle. On the one hand, yes, there were genes the
Europeans had. For example, the plague had come
through and killed off huge proportions of them, and
the ones that didn’t get killed off were more resistant.
But it is also true that the American Indians hadn’t been
exposed to many things that, when you get exposed to
them as a child, you get resistant to. Polio is an example.
You get polio before you are a year old, you have no
problem: you get immune; your nerves regrow; you
grow up; you are not paralyzed. You get polio after that,
and you get really sick and you can become paralyzed.
So, I think both things are true. Let’s not get polarized
here. It is another one of those examples where your
environment and your previous exposure have changed
you so that now you can deal with something you
couldn’t deal with otherwise. And, the previous expo-
sure of your ancestors has changed your genes so that
you are more readily able to respond to that exposure.

Stock:  What I was trying to say is that the use of lan-
guage is still very cultural in the way that we are describ-
ing it.

Hart:  I was not implying there were no environmental
factors at all. I was implying that there really were some
genetic factors, some real genetic factors involved. It is
not just a matter of grammar. These are real, physical
chemicals in the genes, in the chromosomes, if you
wish. They really existed. Whether you call them genes
or not, they were really there.

Blackmore:  There are two issues getting mixed up here:
One is the issue about the Indians, and the other is the
issue questioning whether science is universal, which is
what this came out of. Some people would say that it is
universal because there are facts to be known. What all
three of you in different ways have been saying is that
there are facts to be known. Whereas Ashok is rather
more of the view, I suspect, that, although there may be
facts to be known, it makes a huge difference what kind
of talk you use, what you find out about them.

Gangadean:  I think my point is being missed. We
should never be so naïve as to think that there are brute
facts coming at us, irrespective of our conceptual inter-
pretation of them. The being of the fact is a function of
our interpretative framework, and there are alternative
renderings of the fact. My alluding to whether it is Bud-
dhist or any other grammar or meme is that a Buddhist
language may be seen as a universal grammar as well. It
has come to the West. It is practiced by Westerners. It is
attempting to give a vision of reality and an alternative
rendering of the facts. It has a unified field of interactiv-
ity in which mind and matter are inseparable in the kind
of continuum we are talking about, and it is attempting
to render the facts and reality differently. So, my remark
about grammar was not mere grammar, but really
pointing to the fact that we should never assume brute
facts that are not under some kind of conceptual struc-
ture.

Blackmore:  Ashok, your saying that you wanted to
broaden out the notion of memes to worldviews—that
is not a broadening out, in my opinion. If you ask my
question (which is what I always do when I am in
doubt): Is that something that can be copied?—the
answer is: Worldviews or whole systems of thinking
about things are copied from person to person, so they
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do count as memes. I would call them memeplexes
because they are big complexes of cooperating memes,
but that is not taking it beyond the spirit of Dawkins’
original idea. That is exactly what is meant by a meme. 

Gangadean:  Thank you.

Blackmore:  So, back to the other argument. Didi?

Mitra:  I think perhaps we can try to unify these different
approaches of thought, discussing the physical reality,
which may perhaps be a more Western approach, or a
subtler reality, which perhaps may be a more Eastern
approach, with the idea that the new science of the
future has to embrace both realities, the physical reality
and a subtler reality, which may indeed be affecting the
physical reality.

Christian, you said that you doubt that mind can
change receptors. Actually, as Dr. Laszlo was saying this
morning, there is a shifting evolution to an intensive
evolution, a new way of looking at things, perhaps a
transpersonal view. Part of this intensive evolution, this
new shifting order of evolution, includes scientists like
Dr. Candace Pert, who, in fact, is researching which hor-
mones—whether or not the hormones are being coded
by the genes—are actually affecting the body and going
back. The genetic transcription is being affected by a
subtler level that Western scientists don’t yet under-
stand. We have to address that to see that definitely
genes transcribe hormones, and hormones then go back
and affect genes. But there is something else entering
this feedback loop. Dr. Candace Pert—herself a Western
neurophysiologist—is saying that the specificity of
which receptor is going to receive which hormone is
affected by another level of reality subtler than the phys-
ical reality.

Itzkoff:  Some of my colleagues are very close to a very
realistic view of the world. In other words, it wouldn’t
matter at all whether we can ever find the actual gene as
a picture; the concept of the gene gives us certain conse-
quences. That is all we are talking about. The universal-
ity of science is that the language of science can apply far
more generally and predictably and experimentally than
other languages. 

There are two language systems that are at work here.
It is not a matter of one being more real than the other;
it is a matter that one is more heuristic in terms of dis-
covering new implications. And even those that Didi
talks about ultimately will be tested as being part of the
scientific language if we can relate them to the other fac-
tors—and that is what science is, really. You are talking
about mysteries. Indeed the language of science is going
to try to penetrate to those mysteries and try to attach
them to the other symbolic concepts that are part of our
theory. It is not going to be outside of the language of
science.

Matzinger:  I know that I seem to be always harping on
details. We talk about language; we talk about concepts;
and I keep saying, “No, as an immunologist, it is like
this.” But I think the details matter. God is in the details
for me. Candace Pert never wrote that the mind changes
the specificity of receptors. I would bet you a case of
champagne on that. She may have written that you can
change the level of those receptors, the concentration of
those receptors, or so on, but she has never written that
you can change the specificity of those receptors. 

The language of science, Seymour, is not going to
penetrate any mystery. It is scientists who are going to
penetrate mysteries. The language is what they may use
to describe those mysteries.

And, as far as having two worldviews and Buddhism
being as valuable a way of describing the human being,
that may be true. But I don’t know of anything in Bud-
dhism that is valuable at describing genes, so we can
have a language that doesn’t even include another whole
universe of science. And if it doesn’t include that whole
other universe of science, then we can’t say that it is as
valuable at describing that other universe of science. So,
these are nitpicky things to me, but I think that details
matter.

de Duve:  I want to make a very small point that when I
used the word epiphenomenon, I used it wrongly as a
sort of a synonym of an emergent property. The posi-
tion that I have alluded to was a one-way or two-way
relationship between neuronal activity and conscious-
ness; that is, the emergent property theory assumes that
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it is a one-way, emergent property. What a number of
people, including myself, would like to think is that this
emergent property can react back onto the neurons
from which it has emerged. So, it is a one-way or
two-way relationship.

Mitra:  You are quite correct, Polly: Candace Pert didn’t
say that mind influences. But I will show you the exact
quotation. It came from the PBS interview of Bill Moy-
ers with Candace Pert. He said, “Well, what determines
the specificity of the receptor?” She said, “As yet, we
don’t know. We, as scientists, to get the answer to that
question, will have to explore the energy realm, which
Descartes kicked out of Western science.” Those were
her exact words.

Blackmore:  Now, our job is to develop a working draft
of a trajectory summary. I have made a few notes as we
have been going along. It seems to me that there are four
main kinds of argument here: One is the East/West rele-
vance of spirituality. Another one is the split between
what geneticists and other scientists know about genes
and human behavior, and what the general public
knows. Another is the question of the power and control
mechanisms over what is happening, and that involves
people’s fear of genetics and what we might know. And
the final one has to do with whether science is universal,
whether what we are finding out in genetics is inevitably
found out, or how much different discourses might
affect it. That is roughly my take on what we have been
doing. What do we do now? I don’t know what a trajec-
tory summary means. 

Hart:  A trajectory is a path presumably of our knowl-
edge, of our ideas on these subjects. The 20th century
has seen a very clear trajectory in our ideas of human
behavior and genetics versus human behavior and the
environment. At the beginning of the century, the total
environmentalist view held sway. You see it in anthro-
pology in the work of Franz Boas. You see it in psychol-
ogy, say, in the attitudes of Watson. You see it politically
very strikingly in communist notions. We are com-
pletely a product of our political system, our social sys-
tem, and that can be changed. We are infinitely
malleable.

In the course of a century, all sorts of information has
come out. Today we understand that human beings are
indeed products of their evolution, products of their
genes, which impact on their behavior—do not control
their behavior, but impact it seriously. The individual
differences depend upon individual genetic differences.
Again, the genetic differences are not controlling, but
they are strongly influencing. And group differences in
behavior, in properties, are also strongly influenced by
genetics. All this has been learned in the course of this
century. That is the trajectory, the path of our knowl-
edge, which we should try to summarize here.

Blackmore:  Thank you very much. Will that do? 

Whitney:  He is right in the general statement, but his
time frame is a little off. At the turn of the century, actu-
ally we were on a trajectory towards where we are now.
Genetics was considered very important. Darwinian
evolution was a major part of psychology. It was in the
’20s and ’30s, ideologically, the Bolsheviki and with
Boas—in fact, Boas was a very strong influence on Wat-
son in psychology. We got way off track in the social sci-
ences, into a Lysenkoist sort of thing, as they did in
Russia. The beauty of science, unlike some other ideolo-
gies, is that it is self-correcting if you do it honestly. And
we are back on track. 

Hamer:  Perhaps in our trajectory summary we should
point out that there has been a pendulum of thought
about the relative roles of genes and of environment, or
nature and nurture. In fact, there has now been an
objective study of media reports of genetic determin-
ism. Despite what some people have said, there was
actually a lot more determinism at the turn of the cen-
tury than there is at the present—interesting study.

I would be careful about saying that Boas and all were
the products of the Bolsheviks. There was the Second
World War and the Holocaust that intervened, and
some concern about eugenic concepts that arose out of
that, which I think was appropriate.

In preparing this trajectory summary, maybe we
should reorder things. You might end with what I call
the loosest, which is the East/West spiritual versus mate-
rial. 
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Gangadean:  I want to clarify that we shouldn’t confuse
an example with the issue at hand. To me, the issue at
hand was not East and West; it wasn’t spirituality versus
science. It was really attempting to find ways to get us to
realize that the language we use at this moment is highly
structured and specific and contextual and is governed
by a certain meme. In the history of science, and this is
one of its virtues, these memes have been in ongoing
self-revision and transformation; that is part of the uni-
versality of it. From Newton to Einstein, from Einstein
beyond, for example, conceptualities shift. I simply
wanted to contextualize our conversation by saying at
the end of the 20th century, the beginning of the 21st
century, science and culture have reached a moment in
which we are much more self-reflective and aware and
critical. 
     When I used the phrase gene talk, I wasn’t saying it is
mere talk; it is a powerful way of world-making. There
are genes, but to become aware now, as we are trying to
get a trajectory on what is a human being, how do we
get the best reading of this with respect to genetics?
Where are we now? I just thought we ought to open it
up and consider these alternative conceptualities that
might make a deep difference in the reading we take on
the human being at this moment.

Blackmore:  I am not sure what my job is. We are asked
to “develop a working draft of the trajectory summary,”
and when I ask you for the trajectory, you all come up
with a very simple description of what has happened
over the last hundred years. That, I think, will do as a
trajectory. This seems to be quite separate from what I
thought we were told, which was that the group should
report on what we have been talking about. And what
we have been talking about, I think, are those four
issues, which are not really about the trajectory.

Hamer:  You have ten minutes to summarize, and I think
you are doing a wonderful job. Why don’t you give us
the ten-minute summary and we will give our numer-
ous comments. 

Blackmore:  Christian, did you want to say something?

de Duve:  I think your summary—I don’t like the word
trajectory anyway—should reflect one point that was
made, I think by Greg, namely that we are not discuss-
ing whether science and Eastern thought are opposed to
each other. We are saying that science is one way of
approaching or describing reality, which is universal,
and that there are other ways—philosophy, art, religion,
mysticism, whatever you like—of approaching other
facets of reality, and those are different, according to
cultures and traditions and so on. But I think the scien-
tific way is universal.

Hamer:  Many people of the academy would totally dis-
agree with that statement and say that it is completely
subjective; that is your personal bias.

Stock:  These are comments for you, Susan. If you step
back for a moment, I think that the reason it was framed
in terms of a trajectory is that we are addressing the
question: What is the state of the knowledge about
issues that arise about behavior, intelligence, genetics,
and such? If we are going to go on and talk about the
future and where we are going, we first need to know
where we are now and how we got here. Then the next
step will be to move towards the future and what the
impacts will be. So, it seems to me that your job is to
extract from these discussions that kind of information.

Blackmore:  Yes, I agree. I want to talk about both the
things we have done. Which would better be put first,
the trajectory or those four issues that we have explored,
for the other people listening?

Hamer:  The four.

Blackmore:  The four. Okay. Let me have a go, and then
afterwards, tell me how to improve it.

In our group, we did two quite different kinds of
thing. First, we spent all the first session and half of the
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second session talking about the issues that seemed
important to us. Secondly, we tried to do our job of pro-
ducing a working draft of a trajectory summary. I am
going to talk about both of those two things.

In our wide-ranging discussions, we covered a lot of
different topics, probably not doing justice to all of
them, that I think came into roughly four general areas.
The first appeared out of people talking about genes,
and Ashok’s saying we need a broader view on the table;
we mustn’t stick only with our one language of talking
about this. He threw in various other ways of talking
about the issues. This led us to a general discussion of
East/West differences in approach to human nature and
what determines who we are, and to questions about the
relationship between mind and body. This discussion
had to do with effects of mind on body, if there are any;
to do with monism versus dualism; and to do with
epiphenomenalism versus downward causation. We
came back to this many times in different guises.

The second general issue was a worrying one for
society at the moment, which is the split between the
knowledge that geneticists and other scientists are
acquiring of what determines or what influences human
behavior, and public understanding and public knowl-
edge of these things. Some people thought the gulf was
huge and that people underestimate the effects of genes
on behavior and personality. Other people disagreed
and felt that although the gulf was huge, it was of the
other way. We explored a little bit the effects of this gap
in knowledge.

A third issue was questions about the public fear of
possible effects of increasing knowledge of genetics.
This is related also to the fear of who will have the power
and control over what is done with this knowledge. Peo-
ple are not only frightened of the knowledge itself, but
of governments taking control, of large corporations
taking control, of it being out of people’s own control.
We didn’t get very far or come to any agreement about
where the control lies at the moment, only that this was
an issue. Some people felt that the control might be cen-
tralized and coercive, and others that individuals would
always find ways around any barriers erected by power-
ful corporations or governments.

The final issue that we came to concerned the ques-
tion of how far science is universal. Some people said it
is all very well to talk about gene talk as though it were
somehow optional, but there really are genes and there
are facts about genes and how they operate. That is why
you have only one science in the world, where you have
lots of religions; you have lots of ideologies; you have
lots of other things, but science is science all over the

world. We didn’t at all resolve that one. I think every-
body agreed to some extent that there are facts about
genes, but we didn’t all agree about how that relates to
the universality of science.

So, those were the four topics that we came up with
and felt were important for our chosen area of genetics
and society. We then tried to do our second task, which
was to develop a trajectory summary. When I asked the
group to do this, instantly Michael Hart and some other
people came up with what amounts to a description, a
very simplistic perhaps but clear description of what has
happened in the last one hundred years in our under-
standing of the relationship between genes and human
behavior. There was not much dissent about at least the
rough outline of this. It begins with, at the turn of the
last century or the end of the 19th century, a rather
deterministic view of human behavior, which was over-
thrown largely in the 1920s and ’30s by a very environ-
mentally based view. The latter was close to the idea of
human nature being a blank slate, being infinitely mal-
leable, of our personality and our behavior being largely
determined by culture and not by any biological factors.

People differed to some extent about the importance
of the Second World War and which ideas were most
important, but there was a general agreement that this
was off-target, that in some true sense that was a diver-
sion that took people away from what we now under-
stand: the view that almost all aspects of  human
behavior or differences in human behavior are rooted in
differences in genes. In particular, Arthur Jensen asked
whether anyone would dissent from the view that
behavioral differences between people are related to
genetic differences.

So, we end the 20th century going back to a more
biologically determined view but with a far greater
understanding of how that works. We understand
roughly what genes are. We understand something
about how they affect behavior. And, in particular, we
do know a lot of the behaviors that are inherited. 

Now, improvements?

Hart:  Generally I like your summary, except that at the
end you said we now understand that individual differ-
ences in behavior are strongly influenced by genes. I
would like to add that we also know that group differ-
ences are strongly influenced by genes.
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Hamer:  First of all, it wasn’t discussed by the group, and
second of all, I completely disagree with it. It certainly is
not a consensus, and I wouldn’t be part of a consensus
stating that. 

Blackmore:  Would you be happy with my saying that
we also are at the stage where it is less clear whether
there are group differences or not, or would you rather I
said nothing about group differences?

Whitney:  I would suggest you not even mention it.

Blackmore:  Okay. I won’t mention it then.

Stock:  I also thought you did a good job. As far as the
group differences, I think that we have not, in fact, dis-
cussed it and need to, because this is submerged. There
have been lots of comments and suggestions, and I
would like that to come out in the few minutes that we
have left after we give you some feedback.

The thoughts that I have are, No. 1, in terms of who is
controlling research. The big issue that was discussed
was whether, in fact, control over the research agenda
has implications, and how that relates to the control of
the use of technology and the eventual uncovering of
various technologies. There was a difference of opinion
voiced as to whether the control of research is very
important in terms of the control of the future and the
way the field develops, or whether, in fact, it is not very
influential at all.

The second thing is in terms of the trajectory. We had
a very brief discussion of trajectory, but I think that the
most important aspect of trajectory is not how our
understanding of behavior and genetics has gone up
and down or has changed over time. The very clear tra-
jectory relating to genetics is that we have moved from a
paradigm of describing genetics and the importance of
genetics, at the turn of the century and before, to trying
to understand genetics and how it works. I mean, the
structure of DNA was just understood in 1950, and now
we have moved to a paradigm of control: How can we go
in and manipulate? If you look towards the future, it is
one from describing, to understanding, to controlling.
Right now the orientation is that we really want to
understand our biology, but only in ways that will help

us to manipulate it. I think that is a very substantial
change that has occurred.

de Duve:  I agree with Greg except, in fact, that was not
discussed. It is a point you made but it really was not
part of our discussion.

Stock:   Yes, I agree with Christian. We had so brief a dis-
cussion of trajectory that I just wanted to add that.

Hamer:  But we did discuss how molecular biology was
developed so that we now have this idea of what a gene
is and what the information is. 

Whitney:   Where I would disagree with your statement
is that early on, last century and this century, the ques-
tions were, in fact, the same. What is different is that we
have tremendously more knowledge now. But we really
are just starting; we don’t know very much at all. But the
questions are the same.

Gangadean:  I want to join the consensus that you did a
wonderful job in bringing it together. The one point I
would like to somehow introduce as a slight turn is the
first point that you beautifully articulated, about alter-
native paradigms and models, and where you ended up
on the fourth item, of the universality of science. They
got somehow disconnected again. What I was looking
for was a carry-over. Thinking of people like Barbara
Marx Hubbard and Elisabet Sahtouris and Ervin Laszlo
and their kind of voices in evolution, which I have a cer-
tain sympathy for, and looking at the combination of
words in our topic—biological, genetic, humans,
behavior, and intelligence—it seems to me that the
fourth item about the universality of science, if it just
launches us into a potential trajectory…. I would like to
see us wonder whether the most creative way for genetic
research, in revealing the essence of the human being to
unfold from here, would come from the possible critical
openness to enlarging the paradigm of genetics.

Blackmore:  But we are not supposed to be talking about
the future.
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Gangadean:  The way you listed the four items and
ended on the fourth, if one were to extrapolate where
are we from here, it looks as if we left the question of
alternative models of interpreting, and I would like to
see those remain connected. Let me put it this way: The
Buddhist language of the human being is a different
paradigm for understanding the complete existential
factuality of what it means to be human. It is not a mat-
ter of genes versus no genes. It is a different way of situ-
ating the human being and trying to understand. The
genetic language as we now have it—I take it that the
power of science is that it is under self-revision and
expansion. I just want to leave some room for that uni-
versal power of science to grow and evolve to accommo-
date an enriched understanding of the human being. I
didn’t feel that come through.

Blackmore:  Do other people want that to come through
in that last point? 

Matzinger:  I think that wasn’t our job. Our job was to
discuss genetics, not Buddhism. Our job was to discuss
genetics and intelligence and behavior, and not to talk
about another alternative point of view. That may be
another group. That may be another time. We are talk-
ing about genetics. 

Gangadean:  I am talking about genetics itself. I am
talking about genetics as having alternative expansions
and models in ways of understanding itself. It sounds in
the way you speak that it is a monolithic given, engraved
in stone, and I thought we were open to looking at
genetics itself and being flexible about it.

Blackmore:  I think that when I talked about the first
one, I made it clear that you had thrown out that chal-
lenge to us, that we consider other views and put them
on the table. Coming back to the fourth point, the ques-
tion of whether science is universal, I am not sure I want
to go further than I did because we will get into all these
disagreements. I see my job as largely to say what we
talked about, and I think the fourth point was the ques-
tion: Why is it that, although there are lots of other
views about other things, there is only one science? I
think what you are saying is something like: But science
can encompass all sorts of other views and should do so.
     Is there anything really important that I have got to
change in what I said?

Matzinger:  It is too general. It needs details.

Blackmore:  What kinds of details would you like?

Stock:  Let me put in one detail that I think is important,
and that is not what we did talk about but what we didn’t
talk about. I think it is very interesting that there were
several hints at significant group differences that are
genetically based. There is a diversity of opinion here at
this table about that, and yet we did not discuss that. We
sat here; we talked about Buddhism; we talked about the
philosophy of science. We just did not talk directly
about genetic-based differences between people and
groups, and I think it is very interesting that we didn’t.

Blackmore:  I think that is important. Shall I mention
that?

Several:  Yes.

Hart:  Tell them that it was such a hot topic, that even
within this group it couldn’t be discussed.

Blackmore:  Not “couldn’t be”; let’s just say “wasn’t.”
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A group of twelve participants tackled issues related to
globalization and governance that may be critical to
humanity’s long-term future.

Participants: Olugbenga Adesida
Wendell Bell (Leader)
Dee Dickinson
Howard F. Didsbury
Paul Hudson
Anthony Judge
Yersu Kim
Siro Polo Padolecchia
Ziauddin Sardar
Albert Somit (Monitor)
Crispin Tickell
Howard J. Wiarda

Bell (Leader):  This afternoon this group is supposed to
focus on the current status of globalization and gover-
nance, and then tomorrow morning we will focus on
future trajectories. The topic globalization and gover-
nance obviously covers a lot of territory. I think I will
simply minimize my contribution and try instead, with
the help of the monitor, to make sure that we all get a
chance to talk. Is there anyone who would like to begin
the conversation with globalization? What are the posi-
tive effects of particular changes or negative effects of
how we got to where we are now? What is the current
status of globalization? 

Padolecchia:  At this moment, in the capacity of Policy
Advisor, I carry out assignments on behalf of the Euro-
pean Union in China, concerning the entry of China
into the WTO. Your question was: Where do we stand;
where are we in connection with this globalization phe-
nomenon? In fact, it is only a phenomenon; it is not a
matter of fact. And we cannot even say that globaliza-
tion will ever exist, though many believe that we already
are in the era of globalization.
     But the planet Earth is formed by over six billion peo-
ple, only a small part of whom are implicated in the glo-
balization process, directly or indirectly, knowingly or
unknowingly, and the rest of the people are not and
don’t even know what it means. Part of the people who
know what it means don’t want to be implicated. We
have seen here in Seattle what has been the response to
just the very beginning of certain negotiations and we
may expect very severe developments, negative develop-
ments, toward this so-called globalization phenome-
non. 
     It is not, I repeat, a globalization process; it is a global-
ization phenomenon, which could be eventually carried
out successfully, even without certain norms, rules, and
regulations that some intergovernmental organizations
try—try only—to impose on us. The phenomenon is
there. It is a question of time; it is a question of under-
standing; it is a question of needs; it is a question of eth-
ics. The globalization phenomenon may not attain the
targets proposed by, for example, the WTO, if it disre-
gards ethical factors, ethical norms, ethical objectives,
and ethical values.

Dickinson:  I would like to put into this at the outset a
suggestion that perhaps we get a number of the subtop-
ics on the table before we continue with the discussion,
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so that we don’t get to the point where we leave out
some important factors.

Bell:  Do you have a subtopic to suggest?

Dickinson:  Several of them come to mind.

Bell:  Go ahead.

Dickinson:  One is the importance of the large corpora-
tions in this whole thing. Second, disenfranchised peo-
ple. Third, the importance of education in terms of
catalyzing the whole process—or not.

Bell:  One of the things that Siro raised earlier was the
extent to which globalization is inclusive of the entire
global population and that is one thing that might relate
to each of the points that Dee just raised. Does anyone
want to speak to that or to carry on with another topic.

Kim:  I want to refer to the talk at lunchtime by Professor
Laszlo. He makes a distinction between extensive evolu-
tion and intensive evolution. There are two assump-
tions, I think, behind his talk. One is that we have had
extensive evolution from the beginning of the time, so
to speak, and it has come to our present age, and now
we are on the threshold of an intensive evolution, verti-
cal evolution, as he calls it. Another assumption of his
talk seems to be that we are well launched on the way to
the intensive evolution. Although I think there are cer-
tain valid points behind these two assumptions, I rather
have strong doubts about these two assumptions. It
seems to me that extensive evolution, as he described it,
is a rather recent phenomenon. Extensive evolution as
colonization, consumption, and so forth—these are the
phenomena brought upon human evolution with the
emergence of the Western conception of civilization,
that is, the Western civilization as industrial civilization,

the civilization that was based largely upon the ideas of
enlightenment and so forth. I don’t know how to char-
acterize human evolution up to the time of the predom-
inance of the Western conception of civilization, but the
extensive evolution, as described by Professor Laszlo, is
a very recent phenomena. Perhaps, one could say, exten-
sive evolution started around AD 1500 and at that time
there were several centers of civilization, with very dif-
ferent conceptions of what constitutes development in
human evolution.

Somit (Monitor):  Are you arguing this as a subtopic of
globalization or as a separate issue? 

Kim:  No, I think it is related to the larger question of
globalization and governance.

Sardar:  I would like to pick up what Professor Kim said.
There is a very deep Eurocentric assumption in what
Ervin Laszlo said. For him, the word human equals
Western civilization; hence, almost all the analyses that
follows is the extensive nature of Western civilization
itself. I think globalization itself is part of that extensive
nature—that globalization is a phenomenon that
extends the overall reach of the Western civilization and,
in fact, turns it into a suffocating embrace where all
non-Western things are either conquered, or are con-
sumed, or just become subject to the wiles of the corpo-
ration. I think that is the current status of globalization.
It is essentially a one-way process, which is part and par-
cel of the Western notion of what human evolution is all
about.

Bell:  Zia, there may be some truth in what you are say-
ing, certainly about the aftereffects of the imperial, colo-
nial period that we went through; there is certainly truth
about it in terms of the way global multinational corpo-
rations have dominated a certain amount of the inter-
national economy. But I am struck by the cultural
diversity that is occurring everywhere, in the United
States, in Europe, whether we are dealing with restau-
rants or segments of the economy controlled by differ-
ent ethnic groups or so on. It seems to me that there is a
two-way street, at least in some aspects of globalization. 
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Sardar:  I am glad you raised that question, because I
think it is a fundamental question. This is the great
Western con trick, that at every level, something is con-
ceded to domesticate dissent, basically. If we assume, for
example, that globalization is a continuation of Western
extension, then its predecessor would be modernity and
the predecessor of modernity will be colonialism. At
each stage, a certain amount of the participation of what
we call other cultures is undertaken to make them feel at
home, as it were. I think in globalization the greatest
con trick is to say: We are inviting you. Of course there
are more and more Chinese restaurants in London and
New York; of course there are more and more non-
Western goods: cane furniture from Malaysia or dolls
from Latin America, etc., but this only creates an illu-
sion of diversity where, in fact, the monolithic nature of
global capital is maintained. So, what you have is diver-
sity represented as an illusion, while the real system con-
tinues in the background. It is a bit like the internet, you
know: It looks very participatory up front but the real
structure is totally different.

Padolecchia:  Just a point of, I would say, precision.
When my colleague speaks about Western civilization
effects, perhaps we should be more precise and say that
perhaps you mean systemic Western governance and
economic culture. Western civilization means one thing
and systemic Western governance and culture means
another thing. I think it is more the case of this because
Western civilization itself has not very much to do with
this negative aspect and phenomena. What is eventually
the upsetting side of all this is the systemic Western gov-
ernments and the economic culture, which derives from
the systemic governance. So, this is only a point of preci-
sion.

Adesida:  Just to add to what Zia is saying, the impact of
what we see of globalization in Africa is quite similar.
We find ourselves in WTO, in the UN system, but we
don’t have the capacity to fully negotiate when these
processes are going on. So, agreements are negotiated
between the Western countries and Japan. Africa is then
asked to sign on the dotted lines. If we do not sign, we
don’t get aid packages. You cannot dissent because the

implications are quite clear.  Aid does not come. So, you
have to sign off on the processes. We find ourselves in an
environment in which we do not really have a say in the
processes of globalization. 
     For many in Africa, globalization equals the Western-
ization of African culture. If you go to Cote d’Ivoire,
where I live today, the television programs are almost all
French. In Zimbabwe, you cannot go to the National
Assembly in African attire. You have to go in a suit. Yet,
this is an African country. On the economic front, while
WTO agreements allow US and Western European
countries to continue to subsidize their agriculture,
African countries are denied this through the liberaliza-
tion policies promoted by the World Bank and Interna-
tional Monetary Fund. In other words, those of us in
Africa are not equal participants in the globalization
processes. What do we do? How do we become equal
participants? How do we participate in these processes?

Bell:  Are you saying you don’t participate, or is it that
you don’t have a voice in shaping the nature of global-
ization? In some sense—the participation and raw
materials and minerals and oil and so on—there is a
participation, but you are saying there is no voice?

Adesida: Our participation is not effective. If you look
at the economic front, for the raw materials (the exports
of most African countries), the effective price has been
declining since their highs in the 1800s. Whether it is oil
or cocoa or coffee, the price has been declining, so our
effective position in the global economy has been
declining  over time. 

Didsbury:  Sitting here, I get the feeling that we think
that globalization started the day before yesterday. For
heaven’s sakes, let’s put this in historical perspective.
Globalization was well underway long before the 19th
century! The famous Ming Dynasty overseas voyages of
discovery under Cheng Ho are remarkable examples in
the history of globalization. In fact, one could say that
China at the time was the technological powerhouse
with its stream of inventions, the suspension bridge,
and watertight compartments for sailing ships. The
overseas expeditions did not encounter anything wor-
thy of adoption and so this early age of globalization did
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not mean anything to them. This fact and increasing
introspection on the part of the dynasty ended further
Ming adventures aboard. Globalization became dra-
matically evident in the 19th century with the impact of
the industrial revolution. In the early decades of the
20th century, the British controlled one-quarter of the
Earth’s surface, thanks to their primacy in the industrial
age. Globalization has been with us quite a while
indeed. 

Tickell:  I am slightly handicapped in this discussion
because, as you probably all know, I am going to speak
on this subject on Tuesday at lunchtime. So, I don’t
want to bore the pants off you because I have already
have given some very careful thought to this. But, listen-
ing to the discussion so far, it seems to me that you are
adopting an extremely short time perspective. In other
words, are we really thinking about humanity in the
year 3000? The particular kind of globalization that we
see at the moment—whether we like it or whether we
don’t, and there are good reasons for not liking it, as
well as for liking it, in some respects—all this is very
short term. As we just heard, globalization has been very
different in the past and there is no reason why the cur-
rent, commercial civilization of the West, with its par-
ticular norms, should continue indefinitely.
     The reason why this globalization is distinct from the
other ones, I think, is the introduction of worldwide
systems of communication. I remember very well visit-
ing once in Amazonia and seeing what I thought was
this happy, pastoral society of singing people with gar-
lands of flowers around their necks. They came down
the Amazon going the different way from me, and what
did I hear as that dugout canoe passed was a transistor
radio talking about a program from California! Well, it
is the communication aspect that makes this kind of
globalization more special. It is quite wrong, if we are
looking a thousand years ahead, to imagine it will be
this kind of globalization that will affect us. The central
issue for our discussion is surely globalization itself,
which has the effect of eroding other cultures because of
the extraordinary communications revolution of our
time.

Sardar:  While I agree with Howard, absolutely, that, in
fact, globalization is not a new phenomenon, it has been
presented as a new phenomena in the ’90s. It was in the
early ’90s that we suddenly started hearing about glo-
balization: globalization as a new theology, globaliza-
tion as a new economic order, globalization as a nuclear
salvation, globalization as the underlying assumption of
the postmodern world, etc. So, in that sense, when one
talks about globalization, in a specific sense, one is talk-
ing about all the planetary changes that have been going
on in the last ten or 12 years. Of course, in a much
broader sense, Howard is absolutely right. And why stop
at China? I mean, globalization has been continuing
from much, much earlier on. The expansion of Islam,
for example, was also a form of globalization. So, one is
talking very specifically about certain ideas related to
planetary changes in communication, in information
technology, in the World Trade Organization and so on,
which have been presented as a new form of globaliza-
tion and as a new way of integrating the world.

Kim:  Your point about our taking an unnecessarily
short-term point of view is very well taken, but I think
there is both an overextension of time frame, as well as
over-limitation of time frame. We are asked in this ses-
sion to assess the current status of globalization and
governance, and my point in bringing up two assump-
tions behind Mr. Laszlo’s talk was that he seems to think
that there is a kind of smooth transition going on at the
moment between the extensive evolution and the inten-
sive evolution. 
     My point is that we are not too sure that we have
crossed that bridge toward intensive evolution. Your
point about the globalization having started over a cen-
tury ago, that is very well taken and also that connects
with your point of view that globalization is essentially
an extension of colonization—internationalization of
political systems and world trade that began with impe-
rialism and colonization. Of course, the speed with
which this internationalization is proceeding has
changed a great deal but that doesn’t change the essence
of the whole process. It is an extension of, if I may use
Mr. Laszlo’s terminology, extensive evolution. Global-
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ization is preventing many Third World countries from
taking measures that would move their societies toward
more intensive evolution. I don’t think I need to go into
the details of this, but pressure from globalization is
forcing many national governments in Third World
countries to take measures that would slow down cer-
tain environmental degradation and this kind of thing.
     The point I am trying to make is this: There is a fun-
damental confusion about the direction in which
human evolution is proceeding, particularly accelerated
and accentuated by the globalization process. The val-
ues institutions and so forth, which have been with us
for last hundred years or so, are no longer there and yet
the forces of change are overwhelming the many coun-
tries of the world.

Judge:  I would like to partly follow on from Zia. My
take on globalization is that it is useful to distinguish
between the process—however long that may have been
emerging—and the way opinion has been managed in
relationship to the process in the period Zia points to,
namely, the last decade. I think it has been absolutely
appalling how globalization has been hyped-up as a
totally positive phenomenon, until we hit the financial
crisis and then all the people who had been engaged in
that hyping suddenly backed off and said that it was
never their fault and they never actually said it. 
    I prefer another term than globalization. I prefer
debufferization, because globalization is in fact about
removing buffers. Now, we understand what happens
when you remove buffers in systems. If you take down
fences between communities or ecosystems, unwelcome
things may indeed occur. But when such buffer removal
is framed in terms of globalization, the process is pre-
sented as desirable progress—eliminating “protection-
isms” and “parochialism.” This obscures the reality of
what occurs when buffers and fences are removed.
When you investigate what simulation was done of glo-
balization, there is almost nothing relating to buffer
removal. This is highly irresponsible. Many people have
been highly irresponsible in hyping up this whole pro-
cess. It would be interesting to consider some kind of
test case—a class action suit—for incitement to eco-

nomic crimes against humanity. This might clarify the
degree of responsibility of those engaged in this process
of uncritical hype. 

Very interesting, in terms of the current situation
with respect to globalization, is what happened two
weeks ago when the United Nations signed a Global
Compact with some 50 multinational corporations.
Now, for anybody who remembers back ten or 20 years,
this is absolutely incredible. Standing on the books of
the United Nations, of the General Assembly, are a
whole series of resolutions against some of the practices
of the corporations with which the UN has now signed a
Global Compact. The nice little thing about “compacts”
is they are actually something used by women for cos-
metic purposes. So, in effect, the UN has engaged in a
cosmetic operation to paper-over the cracks in the glo-
bal system. 

I would like to shift. I think the one positive thing,
relating back to what Professor Laszlo said, is that the
form of globalization that is really interesting is the one
implicit in what he said about intensive evolution. What
we have lost, in the way we articulate it now, is that
everything that science means by global (as distinct
from local) is lost in the current articulation of the eco-
nomic concept of globalization. The whole notion of
the sophistication of integration—and new kinds of
integration—is absolutely lost in the totally simplistic
articulation of globalization. 

I would like to make two comments about gover-
nance, since that is the other point on our agenda. I
think at this point in time, faced with this globalization,
there are two crises of governance. One, governance is
currently characterized by an immense range of prom-
ises, which it is completely incapable of fulfilling—and,
at the same time, by an absolute inability to deliver on
these promises. We have had “education for all by the
year 2000,” “jobs for all by the year 2000,” “health for all
by the year 2000,” “food for all by the year 2000.” We
have had everything for all by the year 2000, and now we
have a new enthusiasm of “information for all” as the
key to many possibilities. 

Bell:  When you talk about the governance problems,
what level of government are you thinking? Are you
thinking of nation-states or international governments
or what?
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Judge:  I am thinking of how global society is governed,
especially through self-organizing processes.

Didsbury:  Notice that almost all of us here keep talking
about the decade of globalization. I remember doing a
talk on one occasion on nostalgia for the Cold War.
Would we have this discussion if the Soviet Union
existed? We would have the Third World in a much bet-
ter position than it is today, because both sides would be
contributing to those countries’ upkeep. One of the
extraordinary things is that all of a sudden we discover
that this marvelous thing has taken place and, appar-
ently, in globalization the notion is that everyone is
prospering. This isn’t the case at all. It is my under-
standing we are talking about globalization and gover-
nance. One thing you can look forward to, in the 21st
century, no matter what Laszlo or anybody else says, is
an extraordinary increase in national, as well as interna-
tional, terrorism. This high-tech world in which we
happen to live is extremely subject to sabotage. So, if
charity doesn’t move us, prudence had better. 

Padolecchia:  I think we should carefully observe some
negative effects of mass media, which are producing
illusions, especially among those who do not benefit
from the globalization dream. But this is a minor aspect,
while most important is that globalization seems to take
place in total neglect of, perhaps in opposition to, other
societal phenomena, such as decentralization, mass
migration, poverty spread, decrease of human solidar-
ity, and increase of corruption and organized crime.
Actually, governance and globalization move together,
though in many countries, people, regions, and ethnic
and religious groups try desperately to repossess their
historical identity and oppose the norms and regula-
tions imposed on them by the globalization system.
This is and will be the cause of many conflicts, not only
in the developing countries, but also in Europe and
other Western countries. 

Now, we see on the other hand these regional forces
beginning to combat the so-called central forces, not
only at the governance level but also at the economic
and market levels. I fully subscribe to what our col-
league previously said—that it is very strange that at the

level of the United Nations certain agreements have
been established very recently, in complete lack of
respect for the destiny of the small and medium-sized
enterprises and in favor of the transnational enterprises.
Finally, out of this comes very logically the problem of
economic crimes, the intrigues that globalization is
entailing not only at the global or local level, but also at
the level of corruption at government and at local-
authority levels. All this is the implication of governance
within the framework of this globalization phenome-
non. 

Dickinson:  I am very interested in the role of language
that is involved. Tony, you mentioned the “new infor-
mation for all,” which, of course, is not true, because
“all” in this case demands a certain area of literacy. Also
the imposition of one language on the internet is a very
interesting current phenomenon in globalization. That
language happens to be English at the present time,
because we do not yet have simultaneous translation,
which, at some point, will come about. Also, it is my
understanding that within the near future, Chinese will
be the dominant language on the internet. But, at the
present time it is English and it is the literate group that
is using it, which, of course, leaves out a large percentage
of the population of the world in the globalization area.

Tickell:  I have listened to this discussion with interest. I
fear that we may be moving a bit away from the path of
trying to produce a conclusion for the conference. I can-
not help feeling that one of the conclusions that we
reach is that globalization, as it is currently interpreted,
is a very equivocal phenomenon and, in many respects,
regrettable. It has eroding effects on cultures and it rep-
resents very much a particular vested interest, which is
why many of us rather rejoiced in what happened in
Seattle. I think we should be quite pleased when we see
something come out of this, because it was a rebellion
against a political mode of thought that I don’t think is
workable in the long term. I would like to ask Anthony
Judge about this agreement that he referred to at the
United Nations. What bit of the United Nations and
who authorized its signature? What was it? I haven’t
heard about this and since it enters into the heart of the
current debate, I would very much like to hear more
about it and give chapter and verse for what part of the
United Nations signed which agreement with whom?

Judge:  This was quite widely reported in the press. Two
weeks ago, Kofi Annan met with 50 multinational cor-
porations and signed what is called the “Global Com-
pact.” The Global Compact supposedly will encourage
these multinational corporations to conform to certain
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practices over the coming years and they will be subject
to a kind of friendly noninvasive review of their perfor-
mance in the light of these standards. So, what the UN is
getting out of this is some degree of acknowledgment of
what the UN perceives to be universal values to which
the multinationals could usefully subscribe. I think, to
other people, the question is whether the UN has com-
pletely sold its soul, without any consultation, without
any debate, and through processes that could be ques-
tioned. So, I have many doubts about this. 

Tickell:  I am delighted to hear these details, but you
indicate very clearly that this compact is worthless. The
United Nations is an association of sovereign states and
can only operate through them. Good intentions are
not enough. 

One measure of globalization has been to bring
together the world’s environment organizations. I have
been pressing hard for the last two years, including
speeches in London, at Chatham House and elsewhere,
for a World Environment Organization that would in
many ways be the counterpart of the World Trade Orga-
nization with equal legal validity and equal powers. This
would, in fact, establish permanent counterbalance in
an organization that lacks them.  At present, the imbal-
ance between a rather well-organized World Trade
Organization, run by the multinationals to all intents
and purposes, and the mixture of dispersed environ-
ment organizations, some of greater validity than oth-
ers, is very great. So, what we need is to establish a much
sounder legal basis for a real globalization that would
balance out all these factors. What we don’t like is not
necessarily globalization as such, arising from the com-
munication revolution; it is the character of the global-
ization that we see, which we regret in many ways.

Judge:  With respect to the notion of worthlessness of
this Global Compact, I think it may, indeed, be worth-
less exactly for the reasons that you indicate. But how it
is extremely negative in its value is the impact it has on
people who had some belief that the United Nations
actually represented something slightly different from
the take that many of the multinationals have engaged
in with respect to globalization. I think that what is

missing in the whole discussion of globalization is a
more fruitful and much richer understanding of what
globalization could mean. Unfortunately, the way the
media and others—especially academics, unfortu-
nately—have manipulated the sense of globalization is
that any richer notion of globalization has been totally
obscured, or co-opted, in order to carry through the
basic economic agenda from which many people believe
they are suffering to a very great extent. 

Somit:  In the interest of giving our facilitator some
structure to work with, may I simply note that so far
under the heading of the current state of globalization
we have discussed the history of globalization, the role
of the media in possibly exaggerating globalization, and
then, several different kinds of globalization. There has
been talk of globalization where the reference was to
cultural globalization. There was a suggestion of lin-
guistic globalization, economic globalization, govern-
mental globalization, and, if you want to treat it as a
separate category, environmental globalization. 

Bell:  Crispin, let me ask you: What would you say the
present state of environmental organizations is, with
respect to their global connections?

Tickell:  The various organizations that cover environ-
mental matters are dispersed and relatively weak. You
have the United Nations Environment Program, which
is chronically short of money because it is financed by
voluntary contributions and some states don’t feel very
inclined to contribute. You have the United Nations
Development Program, with its strengths and weak-
nesses. You have agreements on ozone depletion (the
Montreal Protocol, the London agreements, and the
rest), which have had some effect. You have the Kyoto
Protocol, and the agreements relating to climate. You
have the Biodiversity Convention arising at the 1992
Conference on Environment and Development. You
have an agreement on desertification and there are oth-
ers. 
     Now, all these organizations are dispersed; they don’t
possess strong legal powers. Supposing that a conflict
emerged between, say, the World Trade Organization
and sanctions imposed under the ozone agreements. It
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is not clear in legal terms which would win. There are
enormous possibilities of conflict right across the
board, and it is that that makes globalization so
extremely unbalanced. One has to look at globalization
as an ephemeral, fluctuating phenomenon. We cannot
deny that it exists but we need to have a properly bal-
anced approach to it.

Padolecchia:  We have to see, in the longer term, what
the implications will be of what has just been said. It
could very well be that globalization, as we are bound to
intend it this very moment, will not be intended in the
same way in the next 50 years, or one hundred years—if
globalization still exists as a concept and as a phenome-
non then. But, we have to look into the possible sustain-
able futures and we have to say something about this. In
my humble opinion, the effects of these norms concern-
ing globalization are bound to be more negative than
positive, if not immediately adjusted. The fault of this, I
am sorry to say, is not the Western world. It is a fault
that has to be shared with even the developing worlds
that immediately, at the moment they have heard about
globalization, have jumped on the boat and said that
they wanted to be included. They have underwritten
their agreement about this. So, stop giving the fault all
the time to the West. Let’s assume that we all have our
part of responsibility in providing our future genera-
tions with such a tremendous, dramatic instrument as
globalization is, which will not favor many things if not
appropriately adjusted. 

Bell:  I just want to remind us that today we are to focus
more on the past and current status, and then tomor-
row morning we will focus on the future. Zia?

Sardar:  Yes. I couldn’t agree with you more. As almost
everybody has pointed out, what is at issue is a certain
mode of thought. Now, if we associate that mode of
thought with Western civilization—as it has been and as
it is in this moment in time; of course, it may change—
then we can say that that mode of thought is just as
common in what we may describe as the non-West as it
is in the West. In fact, the point is that the West is not a
geographical location anymore. The West is a state of
mind and a mode or a structure of thought. And that

state of mind and that mode or structure of thought are
now basically globalized in a sense. In fact, you will find
it just as deeply in Africa, where, as Olugbenga pointed
out, you cannot go to a university wearing the local cos-
tume. If you wander about in the streets of Karachi or
Delhi, you find that the aspirations of the youth are
exactly the same as the aspirations of the youth in Los
Angeles or in New York, because these aspirations are a
product of a particular mode of thought, a particular
way of looking at the world. These thoughts and this
way of looking at the world have been globalized in that
sense. 
     So, you can’t locate the fault in one particular society
or one particular people. At the end of the day we are all
at fault, because we all think in basically one way. That is
where I think the question of diversity comes in,
because diversity is not simply having a Chinese restau-
rant and a Vietnamese restaurant in the streets of Seat-
tle. Diversity is also different ways of knowing, different
ways of being, and different ways of doing, which sim-
ply do not exist.

Dickinson:  I wanted to talk briefly about the role of
multimedia technology and how the majority of that
comes from the United States—awful examples, the
worst examples of our culture. I remember being in a
favela in Brazil, obviously a very poor area, but there
was one television in this little favela, and what were
they watching? They were watching shootouts in Chi-
cago; they were watching Dallas, and other terrible
examples of our culture. This has promoted exactly the
kinds of things that you are talking about, in terms of
raising expectations for unreasonable kinds of stan-
dards of living, not good standards of living. That cer-
tainly is a very, very important area of this current
phenomenon.

Judge:  I would like to respond to an earlier point of
Dee’s about the information revolution being inti-
mately and almost solely linked to literacy. It is very
curious that we haven’t looked at ways of jump-starting
many of the countries that are supposedly illiterate by
giving them ways past literacy by direct use of visual and
other means in which they may already have very exten-
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sive skills. In my case, I am thinking of Aborigines in
Australia. 

But I would like to move on to the governance ques-
tion and relate it a bit to what Zia was saying a moment
ago. In many of the discussions today about what global
governance might mean, unfortunately, just as with glo-
balization, there is a very simplistic and very reduction-
ist way of thinking about global governance. Although I
have a lot of sympathy for many of the peace move-
ments that are endeavoring to articulate structures that
might be relevant to these challenges, I think that unfor-
tunately they do not come up with structures that are
sufficiently rich in cybernetic terms. I am thinking of
Ashby’s law, where you have to have something of ade-
quate complexity in order to be able to govern a highly
complex system. Many of the systems that come up—
the various charters that are proposed for signature—
are very simple in comparison with the challenge. We
need far richer approaches, both to globalization and to
governance structures. We have the tools; we have the
technology; we have web technology. 
     There are many ways to move forward on this, but,
unfortunately, we are not thinking in those terms.
Those people who want to think globally, whether in
order to exploit the system for economic purposes or to
come up with structures of governance, tend to be
either nontechnical or to have little desire to articulate
the complexities of the level of integration required in
terms that might make a difference. So, we have amaz-
ing images of the planet Earth as symbols of integration,
of the globe and so forth, but no way of creating struc-
tures that would somehow capture operationally that
level of systemic understanding. That is where science
could contribute a great deal more and where, unfortu-
nately, scientists are just not interested.

Didsbury:  Just an observation. There are two topics that
certainly should be confronted when we talk about glo-
balization. One is the global problem of aging, because
longevity is increasing in both the developed and
underdeveloped world, and the other one is AIDS, one
of the new—of many pandemics to come.

Tickell:  I don’t know, Chairman, how you want to orga-
nize the discussion, but I imagine you want to look at
matters of governance in more detail. If you would for-
give me, I just want to make a last observation about the
problems of globalization.

Bell:  Please do.

Tickell:  I agree with what Zia has said. The big problem
of globalization is the particular character of globaliza-

tion. In the days when I was running the British Over-
seas Aid Program, I found that I could see pretty clearly
what might be in the interest of the country to whom we
were proposing to give aid, but I had to deal with elites
who were nearly all educated in the Western culture and
saw their future virtually entirely in Western terms.
What they wanted to do was to be as much like the
industrial countries as they could be. Well, this was
often grossly inappropriate to that country’s resources,
manpower, culture, character, history, and everything
else. If you tried to suggest something that wasn’t bring-
ing the particular Western benefits to them, you were
accused of imperialism or you were accused of trying to
keep the poorer countries of the world in a kind of
anthropological zoo, in which they would not be the
same as the West, but they would be having their own
little cultures—all wrongly assumed to be very primitive
cultures. So, this is a genuine dilemma. The elites in
such countries are very often the last people with whom
you might wish to communicate. 

I have been very much concerned in the last few
months with trying to launch an initiative that has
borne some fruit in the G8 [Group of Eight leading
industrialized democracies] communiqué after Oki-
nawa to establish genuine forms of technology in poor
countries that will not add to the greenhouse gas prob-
lem. Supposing that all countries in the world had elec-
tricity generated on the grid, then the greenhouse gas
problem would be immensely more difficult than it now
is. At the same time, you can hardly say to people: “You
won’t have electricity because all the means by which it
is generated at the moment are somewhere else.” So,
what we were trying to do was to suggest that you had
energy systems that would, in fact, be appropriate for
countries of a decentralized kind. It would enable vil-
lages in Nepal, for example, or villages in sub-Sahara
Africa to have their own generating systems—of course,
from the Sun, which is the source of all energy. This
would enable those generations to tap into the best of
Western culture. In fact, there is a distinct correlation
between population increase and lack of electricity in
poor communities, and there is a very positive correla-
tion between having electricity and declining popula-
tion—the reason being, of course, that people have got
something else to do in the evenings. 

We have actually suggested this quite vigorously, and
there is a little bit in the Okinawa Summit Communi-
qué that sets up a task force to look into these ideas. It
seems to me that is the kind of approach towards global-
ization that is right. You have a piece of Western tech-
nology that is generating energy in a decentralized way,
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using the power of the Sun—which is what we will all
have to use sooner or later, or hydrogen or something
else—to further a measure of integration of the world.
Therefore, the young of the poorer countries can, in
fact, plug into the system through the internet, through
any other electronic means, and they will be able to
choose for themselves the good and the bad. For that
reason it is a way of restoring a bit of the culture to peo-
ple who otherwise feel swamped by their elites, who are
nearly all educated at the London School of Economics
or Harvard and carry a whole cultural baggage back to
their countries with them and feel that they must do
things in exactly the way the West has done them. 

Dickinson:  I would like to underscore your comment
about the flattening out of cultures—a homogenization
of cultures. We see that especially through educational
systems that use primarily Western ways of educating
rather than using the characteristics and the qualities
and the genuine values and talents and interests of vari-
ous cultures in terms of how they educate. I think that is
critically important.

Adesida:  Just to add to what Sir Crispin just said, living
in Africa and seeing what is going on, we begin to see
that we have, to some extent, in many countries, two
different societies. Those who are highly educated, rich,
and committed to Western ideas, and the majority with-
out access to anything. They don’t have access to the
means of production; they don’t have resources, and for
the most part are not literate. The civil wars in many
African countries today are because there are just too
many people that are completely excluded from society.
They don’t have access to resources; they don’t have any-
thing and so nothing to lose. For many, the best oppor-
tunity is when there is chaos. So, we have a global system

in which you have societies that are completely segre-
gated. Those who are connected and rich, and those
who are not. The cost of the internet in Abidjan is about
seventy dollars a month, whereas the average income
per annum in Africa is about three hundred dollars a
year. What do you do? We have to find a way to build
more inclusive societies. Otherwise, we will continue to
see many more of these conflicts.

Wiarda:  I wanted to pick up on a theme that I heard Ms.
Dickinson note, with regard to globalization, and that
has to do with the overwhelming influence of American
and Western culture, media, etc., throughout the globe.
That influence, I think, just overwhelms smaller, less
well-established cultures. You talked about the phe-
nomenon of Dallas, which, I am sorry to say, is now 30
years old. It is now Friends by this stage and what is that
zip code out in Hollywood? So, that is the culture that is
overwhelming the globe. The question then becomes:
Can indigenous cultures survive under this impact? I
suspect that we might want to draw out a scale. This
might be a kind of spectrum between very strong cul-
tures like the Japanese or the Chinese, or some others
that we could name who, probably even in the face of
this impact of global culture, will preserve their own
cultures and ways of doing things, including their own
social science models of development. 
     At the other end of the scale would be other smaller
countries that have weaker institutions and weaker cul-
tures, which will just get overwhelmed by the American
presence and influence, and whose own cultures, indig-
enously derived, are just going to get swamped in this
process. We may have to draw out a spectrum, in other
words, of countries that can preserve that kind of plural-
ism and indigenous movement that you have suggested
and those that get overwhelmed—for good or ill, we can
argue about that later on—by the global culture, which
is having an impact on all nations at this stage. There
isn’t anyplace that one can go in the Third World where
the impact of a television set or a little transistor radio
isn’t felt at this stage. And what they are listening to is
modern Western, and that largely means American, cul-
ture. Again, for good or ill.
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Hudson:  I have been listening to your comments and it
seems that you are all heading in a direction, and I can’t
wait to hear where that direction leads. On an evolu-
tionary scale, it seems you all have an idea where it is
that we are going to be ending up. But for right now, I
have a comment about the use of art in communication,
and that is that art does seem to be the great equalizer. If
you are talking about globalization and global commu-
nication, I am wondering if art can’t play a major role in
the way we talk with each other, especially through the
use of the computer. You have mentioned that English
seems to be the dominant language right now. I have a
feeling that, perhaps in the very near future, art may be
the way to communicate with each other through an
international language of icons. I am looking forward to
hearing your comments on that.

Bell:  Let’s take Dee’s comment, and then alter our focus
to the governance side of the question of globalization.
And if anyone is willing to volunteer to give us a defini-
tion of globalization, which we haven’t really specified, I
would be happy to hear that, too. 

Dickinson:  I was going to tie back into the last comment
on the connection of the arts to this theme, and how
often that is connected with the whole commercializa-
tion area, which has to do with globalization as well.
That can either perpetuate cultures or can do the
reverse, and we had talked earlier about many of the bad
effects. One example is in Bali, where the commercial-
ization and the globalization, which have brought
many, many tourists to that area, have done nothing but
strengthen the culture. The reason is that the tourists
purchase the arts of Bali, whether it is attending the
dance and the drama, or buying the carvings and the
paintings and batiks and so forth. Obviously, there is
one part of the culture that has become quite commer-
cialized, but the other part has really become quite
strengthened as a result of that diversity.

Hudson:  That is a fascinating idea, and I would like to
throw out an idea of my own. Operating from the
assumption that art is an idea that has found its perfect
form—if this is true, what would you all think of a glo-
bal Endowment for the Arts? The idea of the govern-
ment involved in arts scares me down to my core. 

Dickinson:  It has been done.

Hudson:  Yes, it has been done, and not very well. But I
am fascinated by the idea of the arts being a great dis-
seminator of ideas that have found the perfect form.
Again, the idea of  any kind of  governance being
involved in arts concerns me a great deal, but I am inter-
ested in what you all would think of that.

Sardar:  Paul, aren’t you looking at art in a slightly nar-
row way? I would have thought that the function of art,
and more specifically, the function of the artist, is to dis-
sent. That is what art to me is all about. I happen to edit
an art journal called Third Text, which is a well-known
and quite prestigious journal of visual art in culture,
which looks at art essentially from a dissenting point of
view. Basically it dissents from everything. If that is the
case, then the function of art is to raise awareness about,
say, the negative side of globalization or the negative
problems of governance, and so on, and bring into
focus all that is oppressive in our society. To do that, I
think artists themselves have to accept the idea that they
are dissenting persons, that their function, basically, is
to be a dissenting mirror to society.

Hudson:  I would have to say that art does exactly what
human beings do. That is, it takes an idea. Human
beings will take that idea and bring it to its absolute
heights and will also bring it to its absolute depths, and
art communicates both sides of that.

Judge:  I think that in addition to the negative sides and
dissent that Zia just pointed to, one of the amazing pos-
sibilities of art is, in fact, to give us a better sense of
wholes and new configurations. In fact, the former first
President of the European Bank for Reconstruction and
Development has said exactly this with respect to music.
At this point in time, we are actually living out the struc-
tural patterns that music articulated in the 19th century.
Particularly with respect to Africa, I think that the Afri-
can skill in music, which transformed a lot of American
culture, has not been honored in relationship to their
own strategic and policy crises of the times. It is treated
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as sort of quaint. Africans have a widely appreciated
natural skill, in this respect. The possibility that this
might actually help them to deal with crises—especially
those of management and governance—with which
they are faced has been absolutely marginalized and dis-
credited in efforts to export Western models that many
would consider have failed significantly on the African
continent. We are all oriented towards Plan A: Do it the
Western way. If it doesn’t work the Western way—the
globalization agenda is an example—there is no Plan B.
I think this is an absolute disaster; it is totally stupid.

Bell:  If you will forgive me, I will tell just a short story.
When I first went to Yale, more than 30 years ago, the
Yale undergraduates prided themselves on what they
called the “Yale Cool,” which meant being really laid
back. Unlike some other places—Harvard and so on—
the Yale students were just totally laid back and it was
extremely hard to provoke them. One of my colleagues,
who is an art historian, enjoyed himself by tracing the
Yale Cool back to West Africa and Shango gods—if you
remember the little statue that shows a red hot belly and
a blue forehead over the top. He traces this to the Carib-
bean and into music and finally into the Southern
United States, New Orleans, and finally, several genera-
tions later, to the Yale Cool. So, there are some examples
where things go both ways. Dee?

Dickinson:  I am also an advocate of the going-both-
ways idea, but to put it back into the context of global-
ization: If some of the time, and, hopefully, more of the
time, arts are the highest expression of a society, then
perhaps they can lead the way to more positive kinds of
globalization. 

Bell:  I was wondering, when we were talking about art,
what Zia would say about religious art: the Christian
figures and symbols, and Islamic tiles, and the art of the
period when an artist was supported by painting prom-
inent citizens and so on. It seems to me that there was
relatively little dissent in a lot of that art, that it was sup-
porting what was then the establishment. 

Sardar:  Very interesting point. I think the first thing to
realize is that art as a notion, as “art for art’s sake,” is a
very Western concept. There is no notion of art, for

example, in Islamic civilization. Although there are now
a lot of things in Islam that we can categorize as so-
called Islamic art—we have period Islamic art, 11th
century Islamic art, 12th century Islamic art, etc.—
within Islam there is no concept called art.  And in many
African cultures…I attended an exhibition in Chicago
about six months ago of tribal African art. As you
entered there was a quotation, which said, “We have no
notion of art. Everything we do is sacred.” Then you
walked in and their sacred ceremonies were displayed
for the Western gaze to admire and enjoy. 
     So, there is a great amount of perversion going on in
the name of art. Then there is the new exhibition “Sen-
sation”; the whole function of that is to create products
that then sell at a very large price. I think all that then
becomes part and parcel of Western consumption. To
me, the only art that really has any integrity is the art of
dissent. 

Kim:  Globalization has very many unexpected conse-
quences. One of the popular music groups in Korea is a
percussion group called Nanta, which means “wild
beating.” Recently a Zulu group from South Africa came
to Seoul and joined with the Nanta group. They have
been performing for two months to full houses; there is
obviously a great deal of affinity, both musical and emo-
tional, between these two groups. They seem to have
blended perfectly into each other, and it has become one
of the major successes of the year in Korea. But, that is
just an aside. 

When one talks about governance, one thinks mostly
in terms of institutions, organizations, and so forth. Of
course, these are very important elements of gover-
nance, but it seems to me the values upon which certain
globalizing tendencies are based are also a very impor-
tant part of governance. For instance, in the previous
session we talked about different kinds of globalization,
as represented by organizations like WTO or OECD or
ecological groups, and so forth. Well, these are certainly
bona fide globalizations, but are they based on the same
kind of values? To put it in a very simplified form, the
globalization as represented by WTO is based on the
idea of competition. Whereas, the idea of globalization
in environmental groups is based on the idea of sustain-
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ability—and perhaps if we pushed the scale of values a
bit upward, it is based on ideas of community and soli-
darity. 
     Now, are the values of competition and the values of
solidarity really compatible with each other? We are
dealing with many different kinds of globalization and
yet they are based on very different kinds of values.
Would they coalesce into a coherent group of values if
one is forced to do this? I think this is one of the main
issues in the problem of governance for our day: Simply,
the values are too diverse. The values on which different
kinds of globalization are based are too diverse for us to
be able to see the direction in which human evolution is
going.

Padolecchia:  I find very relevant to this point the evi-
dent cultural diversity between our countries. Only two
years ago in the preparatory meeting for the ASEM
meeting [Asia–Europe Meeting] in Bangkok, which we
held in Venice, the accent was exactly on the cultural
diversity between Asia and Europe. The Asians see cul-
ture as a sort of, I would say, identity—research of iden-
tity of the origins. Culture for us in the Western world is
regarded completely in another way and in some sort of
commercial way, as well. So, cultural globalization
would be extremely hard to be achieved, though we
have to eventually point towards that direction, as it
would be in connection with the ability of our different
systems to lead through education, through informa-
tion, through all the various communication systems, to
find this synergy. I have spent almost 20 years of my life
in China and in Southeast Asia, and I find it very hard to
believe that we will ever find a point in which our cul-
tural horizons will match. 

As far as governance is concerned, let’s please
remember that for governance we must not intend sim-
ply institutions, as I have heard. Governance means
norms, policies, regulations; it means a system of inter-
pretation and of transaction. It means a number of
things that are what we call invisibles in the intergovern-
mental organizations or in the nation organizations—
not the tangibles or the visibles, such as the institution. If
we see governance only in terms of institutional, tangi-
ble, visible phenomena or mechanisms, we enter neces-

sarily into politics. It is no longer governance but it is
politics applied to governance, which are two things not
exactly located in the same level of perception. 

Now, how could anyone ever hope or believe that we
may reach some sort of synergy and some sort of soli-
darity at a global level without having a governance sys-
tem—and this I find absolutely aberrant—a governance
system based on a global governance? It doesn’t exist; it
is just wishful thinking. Governance is placed at the
local level and in consideration of the genuineness of
the local needs and expectations of the centralized part
of a nation. Because the word nation itself has been mis-
used, we don’t know anymore what nation means. Take,
for instance, with all my respect, the British nation. It
means nothing. They are the Scottish; they are the
Welsh; they are the Irish; etc. Take the nation of Italy. I
am coming from Venice, an area of the Republic of Ven-
ice that considers itself being occupied by Italy since
1918, and before occupied by the Austrians and before
occupied by the French. This is to say that it cannot be
applied in the same way. 

Tickell:  I just wanted to tick off a couple of points. First,
on the question of art. In my view, art is the reflection of
the condition of the society, in which you will find
almost everything. The great advantage of art as being
the reflection of the condition of society is that it con-
tains the official view, the conventional view, it contains
the dissenting view, it contains something that is very
conducive to expression of the human spirit without, on
the whole, constraint. And it is two-way traffic. We have
heard about the effects of African music. I would also
draw attention to the effects of African art and, above
all, Africa sculpture. It wasn’t, as you said, designed as
art. It was designed for other purposes, but it pro-
foundly influenced Western art from about 1900
onwards and changed the character of Western art in the
same way that African music changed Western music.
And, so, it is two-way traffic. The thing we have to avoid
is homogenization, which is a very different thing. 

Now, on the questions raised by Kim, I don’t think I
am as concerned as he is by what he describes as compe-
tition, because, rather like the processes of natural selec-
tion, you have a great many different things coming
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together. In the case of the evolution of the species, you
have competition, you have symbiosis, you have
mutagens, you have a combination of processes that
guide evolution in ways that are virtually unpredictable.
Any world ethical system, which is what we heard about
this morning, should be infinitely various, infinitely
flexible, and infinitely susceptible to influences from
outside. So, it doesn’t have to be competition; it has to
be all the other things as well. 

On the points of governance, what I would say is this:
Governance means political structures at different lev-
els. The point that is usually omitted in looking at polit-
ical structures is accountability, because political
structures have to be accountable. The great problem
about international organizations is that they are not,
on the whole, accountable, except through the nation-
states that compose the international organizations. If
we look forward to a time when nation-states are much
less important, then the problems of accountability,
democratic representation, and all the rest, become very
much greater. How do you make your organizations,
whatever they may be, accountable to the citizens of
which they are composed, and at what level?

Somit:  Looking to the task faced by Professor Bell,
today’s session is supposed to deal with the current state
of globalization and governance. Now, that linkage is
not necessarily immutable. It is possible to talk about
globalization and then, when you get to governance, we
seem to be talking about the governance of globaliza-
tion—which is fine, if that is what this group wishes to
talk about. 
     On the other hand, there are also, as somebody sug-
gested, some 200 sovereign states, more or less, in exist-
ence today. It is possible that our title was designed to
deal with that problem; that is, not necessarily gover-
nance linked to globalization, but governance as linked
to the current existence of this multitude of states. I
think we ought to keep those two problems separate and
decide which of them we wish to deal with.

Padolecchia:  Two hundred forty-eight.

Wiarda:  I want to expand the globalization discussion a
little bit and to follow up on Dee’s comments and Al
Somit’s comments just now. I wonder if we might think
about globalization, not just in cultural terms and eco-
nomic terms, which have been suggested in the room,
but also political terms. It strikes me that with the col-
lapse of the Soviet Union and the discrediting of Marx-
ism/Leninism on the one hand, over the last ten years,
and the rapid disappearance, almost during the same
period, although less dramatically, of various authori-
tarian regimes throughout the world, that we now may
be in a situation in which democracy—however defined
and with national and ethnic and cultural variations—
may be the only system of governance that is left. That
may take a variety of forms, but I can’t think honestly of
any other system at this stage that has the kind of global
legitimacy that democracy now affords. 

It may well be that we are dealing with the same thing
in the economic sphere. That is, once again, Leninist
economies have been discredited. Corporatist and mer-
cantilist economies similarly have not been working
very well and may be in decline, as well. That leads us,
maybe not necessarily through realms of justice, but
maybe by a process simply of elimination, to a kind of
neoliberal model in the economic sphere that may have
parallels with democracy and human rights in the polit-
ical sphere and the kind of world culture of communi-
cations that Dee was talking about—which can, again,
have a variety of different forms. It strikes a lot of
observers that the only one that seems to work econom-
ically these days is a modern mixed economy that allows
a considerable degree of open markets and also takes
care of equity issues at the same time. We will always
disagree as to the proper balance precisely between
those two, but I want to suggest that globalization may,
at this stage in development, take not just communica-
tion forms, but may have a global, political, and eco-
nomic form, as  wel l . In  the  absence of  g lobal
governance, which I am not convinced is either a good
thing or is automatically developing, it may well be that,
de facto, that is the form of global governance that is
now evolving and emerging. Well, I expect challenges
and violent disagreements.
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Judge:  Tell us what democracy means before we go too
far.

Wiarda:  I certainly don’t want to monopolize the con-
versation, but, first of all, you start off with the institu-
tional requirements, and it seems to me there are certain
core things that you have to have. You have to have dem-
ocratic elections; you have to have some degree of com-
petition; you have to have a certain alternation between
rival groups, called political parties, or social move-
ments, or whatever we might want to call them; and you
have to have regular elections at a certain interval in
which the opposition has access to press. In other
words, there are certain institutional definitions. 

It seems to me, however, that those are not suffi-
cient—that there also have to be certain rights. My own
sense is that there also has to be a certain degree of mili-
tary subordination to political authority, to civil author-
ity. There has to be some degree of equity that is built
into the definition of democracy, although I don’t want
to equate democracy with purely social and economic
definitions of democracy. But it is hard to imagine
democracy in a Brazil, for example, which, of all the 200
countries in the world at this stage, has the world’s most
inequitable distribution of income. At some point,
inequitable distributions of income also have an impact
on democratic procedures. In other words, what goes
around, comes around in this realm again. 
     So, I would start off with an institutional definition
that has as its core regular, democratic, free, competitive
elections. And then I am willing to expand it to include
a variety of rights, which seem to me essential for
democracy to work. And then at a third level I am will-
ing to incorporate various culturally derived variations
on these themes. It is clear, I think, to all of us that Japa-
nese democracy is very different from Western Euro-
pean democracy. United States democracy is very
different from continental democracy. That doesn’t
bother me at all. In fact, that is the kind of pluralism, I
think, of ideas and of political systems that we ought to
be encouraging. But, in the meantime, it may well be,
through process of elimination that democracy, how-
ever defined, is the only legitimized political system out
there at this stage, and I think we have to deal with that
as a group at some point.

Bell:  Good point. 

Adesida:  It is interesting that you say that in this inten-
sifying environment of globalization, the governance
aspect is lagging behind. The attempt to have some
form of global governance has been less effective com-
pared to the way we are integrating the world economy.
A main factor is the UN. The UN system is undemo-
cratic, as any major power can block any major pro-
posal. In addition, the UN system does not have the
independence that it really needs. Its resources are
declining, so also is the ability to follow through. 
     A look at many African countries indicates the effec-
tiveness of governance is also being reduced. Despite
having more and more elections, many African coun-
tries are quite far from being democratic. For example,
in Gabon a few years ago, there was an election but the
election was overlooked and the proper results were not
announced. The government said that they won the
election without counting the votes. This was the same
story in Togo not too far back. In this environment, how
do we ensure accountability, not only at the local level,
but also at the global level?

Sardar:  I have several minor points to make. I think one
of the first points I would like to make is that the current
global governance situation should not be cast into a
triumph of the West, as it were, and projected as the
only option. Democracy means different things to differ-
ent people, but for the poor, it always means oppression.
Considering that all the tyrannies have disappeared—
Marxism has collapsed; there are not many authoritar-
ian systems left—democracy in many respects has
become the most authoritarian system that we have. In
certain countries, democracy is simply a façade for a
kind of authoritarianism. Go down and look at Sin-
gapore: very democratic country; it has all the trappings
of democracy; elections are held; the cities themselves
share equally in the economic pie; but it is about the
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most clinical and authoritarian place you can find.
Cross over to Kuala Lumpur, where you have had the
same megalomaniac ruling the country for about 20
years and has performed incredible amount of injustices
in the name of democracy.

That is one side. Another side is that democracy has
been very, very bad for certain countries, for Pakistan,
for example. Unfortunately, the most honest and com-
petent government we have had in Pakistan, history
shows, is the military government, believe it or not. And
the most corrupt government we have had that has
actually looted Pakistan beyond recognition has been
the democratic governments of Bhutto and, earlier on,
Bhutto’s father who, in fact, divided the country. I say
that as somebody who is deeply antimilitary; I am abso-
lutely the antithesis to anything that military stands for,
but I have to acknowledge certain facts. 
     Over the border, in the name of democracy, India has
been ruled by a single family for 40 years, out of its 54 or
55 years of existence. So, there are some very profound
problems of democracy and it would be a great shame
if, after 2,000 years of Western progress we can say that
democracy is all that we have to offer. There must be
other models of representative and participative gov-
ernments out there that we ought to explore. I am sure
Africa has many of indigenous models; it is just that we
don’t appreciate them because we are so hooked on
democracy as a system. 

Judge:  I very much like following Zia. I happen to live
in a country that requires that all its citizens vote. It is a
democratic country. And I happen to be a citizen of a
country that requires that all its citizens vote. I have
never voted in my life. I am Australian and I live in Bel-
gium. One of the characteristics of Brussels is the num-
ber of people with several passports. This works quite
well and quite fluidly. The point I want to make, in fol-
lowing on from Zia, is that it seems to me, in consider-
ing situations like Kashmir, Jerusalem, the Balkans, and
the many other areas of regional conflict, that we apply
very little—and I say again, very little—insight from
mathematics as to other ways of ordering things. This is
what Zia just said. So, we are still down to the notion of:
We have a piece of cake; how do we cut it up? Either you

belong to this country or you don’t belong to this coun-
try—a very binary situation. The notion that you might
be a member or a citizen of ten countries is just consid-
ered ridiculous. It is not something that one might
imagine. And, yet, many people do float around with
ten passports. 

So, what I think we should be doing, to be very con-
crete, is to recall that the New Hebrides, now Vanuatu,
was for 50 years governed conjointly by France and
Great Britain under a condominium formula and this
worked well enough. What is not on the table is the
elaboration of other formulae of this kind, which might
be more suitable to situations like the Balkans or else-
where. What intrigues me is not that fact, but why
nobody draws attention to that fact. Why options are
designed off the table. Why at the end of the Camp
David talks, Clinton said, “No stone was left unturned.”
How many stones were actually looked at? We do not see
the menu of stones looked at in order to be able to
determine  which s tones  might  have  been le f t
unturned—quite a contrast to the range of possibilities
systematically identified in order to repair the Hubble
Telescope. 
     We are talking about governance now, and what I am
saying is that somehow options that might be interest-
ing and viable, at least for some, are designed off the
table by people who possibly have no awareness of the
existence of options meaningful to other areas of exper-
tise, or perhaps no tolerance of them. The understand-
ing of the kinds of relationships between territories and
spaces that might allow these other options to emerge
belong in the scientific world, and the legal people do
not necessarily understand the nature of  these
options—although, ironically, it is the legal people who
have come up with time-sharing. And time-sharing is
quite a sophisticated way of enabling people to share
resources. So, it seems as if there is a whole menu of
things we are not considering in relationship to gover-
nance, whilst claiming, very righteously, that “no stone
has been left unturned.”

Bell:  Good points. We could always give Jerusalem to
Australia and let Australia decide who is in and not. 
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Kim:  What I would like to say may be in line with what
both of you have said—that there are alternatives that
have not been considered. One has a tendency to see the
progression of human history as an inevitable process.
This, of course, is best represented by the evolutionist
idea of the survival of the fittest. Mr. Tickell’s optimism
regarding the clash of values and so forth—I am not
sure that I share this optimism entirely because I think
that optimism is based on the idea of evolution as sur-
vival of the fittest. 
     Now, it seems to me that human history is replete
with cases of conscious interventions by human intelli-
gence to change a course of history, which perhaps is
part of the evolutionary history. But this is so only in a
very long-term view, so it seems to me that the effort of
human intelligence, trying to intervene in the way the
progression of history goes, is a very important element.
For instance, if there is a choice to be made between
competition on the one hand and solidarity on the
other, I think that would be a consciously made choice
that has little to do with the actual evolution of human
history, but which would certainly change the course of
history in a very significant way. This is why I think it is
very important that one discusses, when one wants to
deal with a problem of governance, the values that lie at
the basis of the choices that people consciously make.

Tickell:  I don’t think that there is any incompatibility of
ideas. On the question of democracy, I recall Churchill’s
phrase that democracy is the worst of all political sys-
tems, except the others. We know how it works; we
know its many defects; we see government by corrup-
tion; we see government by vested interest.
     There is every conceivable thing wrong with democ-
racy and yet it is the only thing that really works in the
last resort. It means government by consent. It means
ability to change the form of government when it
becomes no longer tolerable. Nobody has worked out a
better formula for dealing with this issue and I don’t
think anyone ever will. Different cultures have different
ways. I agree with what Tony Judge said: that you must
look at all the alternatives and see how government by
consent is managed. Sometimes it works like this and
sometimes it works like that. But different cultures have
different ways of establishing government by consent

and how to replace them. The great advantage in Euro-
pean history was that kings always died after a bit so you
could replace them and there was a certain legitimacy
about it. But how you replaced other leaders, God
knows. We have seen elections that we don’t think to be
very desirable and are subject to influences that anyone
can regard as illegitimate. I am afraid there is no solu-
tion to this except to do the best you can.

Bell:  Howard?

Wiarda:  This is not an antagonistic question, but I really
would like to hear my colleagues at the other end of the
table indicate to us a little more concretely what other
options there are out there, in terms of institutional
arrangements or organizations, that might presumably
be more legitimate, more accountable, more beneficial
than the formulations than we have thus far heard.

Sardar:  The formulations you have thus far heard have
evolved over 2,000 years. So, in the next 30 seconds you
want me to formulate something that is supposed to
match that, you see?

Wiarda:  Yes.

Sardar:  I agree with half of Crispin’s statement that
democracy is the only thing we have, but I disagree with
the other half of his statement that that is the only thing
we could have in the future. I think we need to explore
that in most cultures—and I think almost everybody
here will agree—that what we really want in any form of
governance are two things: one, that everybody should
participate; there should be some sort of participation
by ordinary citizens. And two, that governance should
be accountable to something or the other, so that when
it’s not suitable to the participants they can change the
power structure. What we need to do is to go out there
and research out some other models of governance that
have these two elements. Now, I know some micromod-
els. For example, in certain Pakistani villages, particu-
larly in the north, there are villages with structures of
self-governance that go back thousands and thousands
of years, when there was something the village called
“Punchayat.” The people would come along, sit down
and decide who the elders are. Sometimes it is decided
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by age; sometimes it is decided by who has the longest
beard; sometimes it is decided by some notion of wis-
dom. They elect a counsel of elders, which is five or six
people from amongst themselves, and they discuss a
problem and the elders decide. This is a very participa-
tive form of governance. It is very accountable, because
when the people don’t like the elders, they change the
elders. The criteria for deciding is very flexible. This is a
micromodel. It works on a village level, but it may not
work on a nation-state level. 

Now, the question is this: Is the nation-state the only
level at which governance should work? Most of the
governance structure that we have, and most of the
problems of democracy, I think, come with the whole
package of nation-states. Democracy seems to come
nowadays hand-in-glove with the idea of nation-state.
In any artificially created nation-states—of the 248
nation-states that we have created on the globe, with
artificial boundaries—you are actually creating artificial
identity crises of people who are in the minority and
who can never get a legitimate expression in any form of
democracy, such as women, for example. Take India: the
political structure of India is such that it always seems to
favor a certain kind of people, because of the nation-
state. But India is not a nation-state with a single iden-
tity; it has never been a nation-state with a fixed bound-
ary; it is a civilization with umpteen different cultures
and with flexible boundaries. Maybe what we need to do
is to think of a civilizational notion of governance,
rather than simply nation-state notions of governance. 

Again, there are models of civilizational notions of
governance. We have in Islam the notion of caliphate,
which means a political leadership that is a trustee of the
civilization, in the sense that the political power has
been given to a particular caliph as a trust. Again, this
was a very consensus-oriented and participatory-ori-
ented notion, which was then obviously corrupted in
history and changed. That is just one particular example
from early Islamic civilization. There are various tribal
notions of governance in Africa that are always looked
down upon because we see everything tribal as inferior
and not very participatory, not very accountable, and
not very good. I know that certain tribal forms of gover-
nance are simply far, far superior to anything that
democracy has to offer, but we need to look at them in a
more open-minded way.

Bell:  Tony? 

Judge:  My first response would be that the Santa Fe
Research Institute is renowned for bringing together the
best and the brightest to study the complexity of sys-

tems, notably social systems, and, early on, they prided
themselves on excluding any disciplines from the so-
called soft sciences. I think they gradually included
economists, but they haven’t gone any further. If you go
to centers for the study of governance, you will find the
reverse: that they very seldom include any kinds of
mathematicians or people from the hard sciences, and
they, too, are designing or recommending systems for
the future organization of democracy. All I am saying is
that it would be fruitful to have some kind of interaction
between these two perspectives in order to come up
with new kinds of models. I am less concerned with the
more traditional ones, although I have a great deal of
respect for them. 

Then, I would also turn to the arts. It is strange when
we talk about harmony, and we deplore the lack of glo-
bal harmony, or regional harmony, or harmony
between peoples and cultures—but who are the people
who know most about harmony? The best sources of
highly technical information on models of harmony
come from musicologists, musicians. I wonder to what
degree those studying the future of governance of soci-
ety pay any attention whatsoever to the immense
amount of conceptual, intellectual, and insightful effort
that has gone into the study of harmony. As people have
said earlier on, it is music that, in fact, captures the heart
of the people and is far more universal than many of the
models of government that we are trying to spread
around the world.

Didsbury:  On the subject of government, many of us
may recall that Athenian democracy was not based
upon elections; qualified citizens (that is, free males)
were selected by lot for various offices. Now, for those of
us that are concerned with the future, imagine anybody
in this room resisting the notion, which is on the hori-
zon, of electronic plebiscites. Why should we spend mil-
lions of dollars on all the elections and so forth when
any qualified citizen has the right to run for office? Got
the picture? On these networks, whatever you want to
call them, we have presentations for pro, con, and, for
teachers, undecided. Then would you be so good as to
vote and put in your social security number. If you have
a criminal record, if you are below a certain intelligence
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level, it won’t count. Want to save money? That is the
way to save money. And there may be such a setup in the
future!

Padolecchia:  It is evident by what I have heard till now
that the democratic system is not the best of the systems
of governance, but, unfortunately, until now, nobody
has proposed anything better. I come from a country
that has been governed during a long period of time by a
totalitarian system. I can assure you that I prefer democ-
racy. But, nobody ever speaks about the fact that a thou-
sand years ago, in a little republic called the Republic of
Venice, there was a system called the oligarchic system,
which worked extremely well, to the point that the
Venetian people were very much satisfied, were among
the richest countries of the world, and had been going
all over the world bringing whatever they could bring
and taking whatever they could take in favor of those
with whom they traded. Why can this not be reconsid-
ered? 
     The conclusion to which I arrive, through this inten-
sive and intelligent series of exchanges we have had
today in this problem of governance, is that democracy
confirms once again that at the end we should find case
by case systems of governance that are adapted to the
local needs, the local population, the local structure, the
local culture, the local identity—and not try to globalize
what cannot be globalized. This is the basic mistake of
the globalization concept. 

Bell:  Before our time is completely gone, I might men-
tion a couple of things. We spent a lot of time talking
about one of the points Howard raised about democ-
racy and the current state of the world. We didn’t say
much about neoliberal capitalism, which was the other
point he made. I have read a lot of Elise Boulding’s
work, and I have been impressed with her argument
that, indeed, we are slowly building the structures of
governance on a global level that have at least the poten-
tial for some kind of participatory democracy, from
nongovernmental organizations and international
organizations of various kinds, including some of the
UN operations, to treaties between states. I wonder if
anyone would like to either make a summary statement

or bring up something about neoliberal capitalism.
Crispin?

Tickell:  On the question of neocapitalism, we all have to
realize that market forces are not the story in its entirety.
Every society needs some counterbalances to the power
of commerce—this has been well said. Markets are mar-
velous at determining prices, but they are incapable of
recognizing costs. So, there has to be some form of pub-
lic interest that will recognize the costs. All I would say
to that is that neocapitalism has many strengths but has
also inherent weaknesses. It needs a strong public sector
to make sure the framework is accountable and, to the
degree that you could make it so, democratic. 

Second point, on the UN, I spent a lot of time when I
was at the UN trying to think of better ways of doing
things. If you consider the rise of the nongovernmental
organizations, it is quite interesting to consider ways in
which that might become more important to the UN
system, if the power of the nation-state diminishes, as it
is doing at the moment in a variety of ways. The prob-
lem about using the nongovernmental organizations is
that they are very rarely accountable to anyone, except a
few members. They are the most undemocratic organi-
zations imaginable. Yet, they played a very large, on the
whole valuable, role at the Rio Conference on Environ-
ment and Development in 1992. We need to find ways
in which the nongovernmental organizations, on the
basis of proper elections and proper accountability to
their members, would be able to express their point of
view. I move towards the idea of corporate international
institutions in which the nation-state is one of the play-
ers, the nongovernmental organizations are others, the
corporate or commercial interest is a third, and so on.
You can think of a whole lot of sectors. It is very difficult
to do. What I am quite sure of is that we can’t stay where
we are. This is something that is going to have to evolve.

Judge:  Just a brief response to that. I think it is quite
embarrassing what is happening with respect to the UN
and NGOs. The NGOs have opted for something that
they called “access” to the UN so that you get vast num-
bers of people queuing up to get onto the second floor
of the UN secretariat past security. The debate on issues
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is totally falsified by issues relating to credentials. Every-
thing that Crispin mentioned should be discussed in an
electronic context, rather than the physical context of
access. But I don’t think it is too much different, unfor-
tunately, from the system of lobbies. In Brussels it is said
there are 10,000 lobbyists acting or endeavoring to
establish some relationship with the European Com-
mission. Many of those have actually taken the form of
NGOs. I don’t think this is necessarily the best way to
frame the problem. 
     What I would like not to forget is that, whilst we are
busily thinking up rather simplistic solutions to the
challenges of global governance, there are groups that
are using a great deal of intelligence to come up with
more sophisticated solutions to the problems of gover-
nance—the transnational criminal networks. They are
using the best technology, the best minds, and they are
coming up with some very sophisticated legal solutions
in order to outmaneuver any efforts to constrain them
through any form of governance. It is worth bearing in
mind what they are doing, because that is where the
brain power is actually being applied, unfortunately, at
this point in time.

Bell:  How do they succeed while others fail?

Judge:  Well, they have the drug money. It is a matter of
money. A matter of money and various forms of direct
intimidation and direct action.

Padolecchia:  It is very difficult to comment on this,
because I have been working 25 years in the United
Nations. I was Assistant Secretary General and I was not
only in political affairs but in different departments.
The United Nations is an intergovernmental organiza-
tion that is operated under the instructions of the vari-
ous governments that are members of the United
Nations, with the paradox that the representatives of
these governments found the opposition exactly in the
government seats that they represented. In other words,
in the capital something was said that was eventually the
contrary of what they were saying at the intergovern-
mental level. So, this is a matter that is very continuous,
very habitual, and very normal in each and every inter-
governmental organization. I work especially for the
European Union, and it is exactly the same. 

On the other hand, we have the NGOs. I agree with
what somebody said that this is the most antidemo-
cratic system of representing some groups of interests.
They do and they say and they write a lot of things, but
at the moment at which they arrive at the seat of the
intergovernmental organization where they are accred-
ited, they find no place, no way of speaking or carrying

forward the message they prepared during months of
preparation. However, the Secretary General of the
United Nations keeps insisting that the best and most
necessary contribution is expected to be received by the
NGOs, but this is something that doesn’t exist in prac-
tice. In practice what exists is just a certain number of
owners of certain ivory towers within the intergovern-
mental organizations who make programs and carry
out initiatives only for the single interest of the develop-
ment of the ivory tower they direct. The output of these
ivory towers forms the output of the intergovernmental
organization at the end. This is a matter of fact. 
     We have given flesh to ghosts and we are living within
a system of governance that is a ghostly system at the
national and intergovernmental level. I hope that this
will not be continued during the millennium we are
entering now.

Adesida:  Just a short comment on the NGO issue. In
Africa, NGOs have become a way of employment. Many
NGOs are created not to fight for any cause. Many peo-
ple set up NGOs as a way to get money from the donor
countries, to earn salaries, and to do research. Many
NGOs have no libraries or no books; there is nothing in
the offices. It is just another way of creating economic
opportunities for a few elite in the developing countries.

Bell:  How general would you say that is in Africa?

Adesida:  It is widespread.

Sardar:  There is one NGO per nine square miles in
Bangladesh and every 300 Bangladeshis have access to
one single NGO at any time. In fact, all of Bangladesh is
a war of NGOs for power and territory. There are vari-
ous government reports and investigations about NGO
behaviors and how they have manipulated citizens to
control power and territory. Two reports have come out
and I think some other scandals are waiting to come to
the fore.

Kim:  I would like to make a short comment on democ-
racy. I share with you the view that democracy is the
best system of political governance that we have,
although it is not perfect, but to rule out any alternative
forms of government because this is the present percep-
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tion of the situation, seems to me to be rather dangerous
and counterproductive. I go back to the political system
of the ecumenical Confucian world order as it existed
for at least 1,500 years until the end of 19th century in
the East Asian region. At that time the many political
philosophers, very intelligent people, thought some
form of monarchism—the counsel monarchism and so
forth—was the only conceivable form of governance,
until they were rudely awakened from that illusion by
the intervention of the Western powers. Now, we are
entering a period that is full of promises of change and
transformations, and to insist that democracy is the best
form of governance for all times—I am sure you don’t
say that democracy is the best form of governance for all
times—but certainly that you are not able to conceive of
other alternatives, that seems to me rather counterpro-
ductive. The new social and political realities of this
century and this millennium may give birth to other
forms of political governance that may be, in some
sense, superior to democracy and better suited to the
new historical realities of the new century and the mil-
lennia. I think we should leave that possibility open.

Bell:  We have time for one last comment. Zia?

Sardar:  I would just like to bring the whole thing back
to globalization—and what I mean by globalization is
what has been happening for the last ten to 20 years, and
not how Howard defined it. I think the way globaliza-
tion is proceeding, it does not allow other alternatives to
emerge; it does not allow them space. In fact, the whole
notion that other alternatives may actually exist is writ-
ten out of the equation completely, for example, by say-
ing, “Democracy is the worst possible thing, but that is
all we have; there is no alternative.” So, automatically
you have ruled out options that may appear in the
future. I think the kind of globalization we want is the
globalization that actually provides some sort of intel-
lectual space for other cultures to do what they want to
do and, therefore, evolve models that are genuinely dif-
ferent from Western civilization.

Bell:  Thank you very much.
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Eleven participants with varying perspectives on the
subject of evolution gathered to discuss the past trajec-
tory and present status of this important issue. 

Participants: Walter Truett Anderson (Monitor)
Eric J. Chaisson (Leader)
Duane Elgin
Francis Heylighen
Barbara Marx Hubbard
Panos Ioannou
Ervin Laszlo
Robert Muller
Elisabet Sahtouris
Brian Swimme
Milford Wolpoff

Chaisson (Leader):  I would like each of us to have the
opportunity to say something up front, to put onto the
table what you think are the essential features of an
argument that perhaps you would like to expand upon
during the course of the conversation. As I have said
previously, what guides me toward the future in this
kind of an evolutionary group are three words, each of
which begins with the letter E, and those are: evolution,
energy, ethics. I do feel strongly that we live in an evolu-
tionary society, but I do see on the downside that we are
not doing a very good job of explaining what it is that
we feel is contained within the evolutionary scenario,
what I call a cosmic evolutionary scenario.

     Energy is the second word, because I think no mat-
ter how we examine the evolutionary scenario and the
trajectory we might take, or many trajectories on into
the future, it will somehow depend upon energy. Energy
has already come up again and again, in the talk we
heard from Ervin, in a variety of statements made this
morning. I think energy is the key. If you push me into

the corner and say, “What is the true driving force, the
common denominator, whether you are a galaxy, a star,
a planet, or a person,” it is energy in some form or
another. And, frankly, the downside here is that we seem
to be on planet Earth running out of it. I mean not total
amount of energy. In a more technical presentation, it is
energy rate density; it is energy per unit volume, etc.—
but I think energy is a crucial part of the equation. 

     The third issue is ethics. Again, ethics has probably
been mentioned more than any other single word this
morning. It is going to come up again and again this
afternoon, I think, in this discussion and on into the
meeting. I think ethics is a key. I still believe that per-
haps the next great evolutionary leap forward for
humankind, if we are to have a future, is something akin
to ethical evolution. I tell my students that the term
future evolution is going to have to now be replaced by
the words ethical evolution. But I don’t know how to do
it; that’s the downside for me. I don’t know what the
roadmap is. I need a formula. If we came up with a for-
mula today, that would be terrific.   

Anderson (Monitor):  Let me try to say one thing that
may be a little different from what we usually say on this
subject. I think most of us who have thought about evo-
lution are in agreement that evolution evolves. I think
part of what we got from Ervin’s keynote address was
talking about how evolution itself is in the process of
changing. I would like to suggest that we can perhaps
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pull ourselves up one more level and ask the question:
How is our understanding of evolution evolving?

     If  you think about it, we can just about date
human understanding of the concept of evolution as
being about 150 years old. That is a remarkably short
period of time. Right now it seems to me that the dia-
logue about evolution, the attempts to grapple with it,
the attempts to think about how it changes, where it can
go—a lot of that I find to be very new and very much in
the process of changing, even in this room and in this
meeting. I see a kind of evolving evolution of the evolu-
tionary conversation that is going on now, and it seems
to me that part of what we need to be thinking about is
how that conversation can be moved along, how the
thinking about the evolutionary process can usefully be
made more and more widespread.

Hubbard:  In making a very broad sweep, I would like to
suggest that we are entering the second chapter of the
history of evolution on this Earth. The first chapter
started with the emergence, the great flaring forth, and
continued through billions and billions of years, and
then we hit Homo sapiens. I am going to suggest that
when Einstein got E=mc2 and the mind penetrated into
the heart of the atom was the beginning of a metabifur-
cation. Although there were many bifurcations before
that, the metabifurcation was that the human intelli-
gence had penetrated into matter itself. Eric says—
beautifully, I think—from the matter dominance era to
the potential life dominance era is a metabifurcation.
And in 1945, what the United States did with that
knowledge was we dropped the first atomic bombs. For
me, that was a signal that a self-centered, self-conscious
humanity with this degree of power is not long viable,
because the power is obviously escalating way beyond
the original atomic bombs.

I date the period of transition from 1945 through the
present and beyond as a time when both the possibility
of our extinction grew, but at the same time the potenti-
alities for our evolution escalated enormously, all at the
same time. The computers, the space program, the
understanding of DNA—all can be misused and lead to
macrodestruction…or tremendous evolution. So, here

is a way of saying from 1945 to the present and beyond
is a period of great transition, of a metabifurcation
toward the possibility of conscious, ethical evolution.

If you look at it in three columns, there is the macro-
cosmic set of problems, leading to environmental col-
lapse. There is the meso or middle section of social
breakdowns, leading to social disorders of a horrible
nature and the micropersonal breakdowns. Then I drew
a line across those three columns and put a quantum
period. There is not enough time to change everything
by a linear manner and make it through. It is fascinating
that even if we did everything right, I am told by some
environmentalists, we couldn’t…it has gone critical. I
don’t know if that is true or not, but let’s say it is close to
being true—and we are not doing everything right, so it
isn’t very likely. Therefore, you have to ask: What would
be the quantum factors that could lead to a nonlinear
jump in the macrocosmic, the mesocosmic being the
social, and the microcosmic being the personal? I don’t
have time to go into my theories on that, but I can get
into it later. 

Laszlo:  I will just say that the key to this next bifurca-
tion is cultural in a very broad sense: It is consciousness;
it is values; and it is ethics. The big task before us is
somehow to recognize this, and to recognize this I think
we have to have some better overview, some under-
standing of where we stand in this historical moment,
that this is a crucial historical moment. Business is not
as usual; it will never be again as usual. We are moving
into another phase, and we can master this phase only if
we essentially carry forward a cultural evolution. Every-
thing else will then follow.
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Sahtouris: To support Ervin’s extensive/intensive
model, which is very compatible with my own, I would
like to introduce concepts such as fractal biology,
because it is not only humans going through this phase
from extensive to intensive; it has been done billions of
years before in the evolution of the nucleated cell and in
the shifts from immature to mature species. It is all over
evolution, and we are repeating it, so I call it fractal biol-
ogy.

The concept of holarchy is a very useful one, the
embeddedness of living systems within each other. I
would like to talk later about how self-interest at every
level of holarchy leads to negotiation and cooperation.

 And then ethics. I have a chapter in my Earthdance
book [Earthdance: Living Systems in Evolution] called
“Ecological Ethics.” One of the ways to approach ethics
is to look at the ethics of a healthy living system: What
relationships among the parts of a healthy living system
give us clues to ethical human relationships? I think we
can derive a human ethics by observing systems that are
well worked out.

So, those are the three main concepts—ecological
ethics, fractal biology, and holarchy—that I would like
to talk about. Then a little bit about how the extensive
phase leads you to a lot of either/ors, such as individual
or community, local or global, left or right, wave or par-
ticle, matter or spirit. The intensive phase, I think, will
show us that those are ands, not ors.

Observer:  I am a professor of architecture at the Uni-
versity of Washington. I am not a scientist and my area
is not any of these topics on the page, but what I am
interested in, that I think is relevant, is social justice,
social and environmental justice, with environmental
including a just relationship between people in the nat-
ural and designed environment, not just ecology. I think
that part of achieving social justice is having front and
center alternative ways of knowing, getting the voices to
the table that speak and create knowledge in a variety of
ways. And the second thing I am interested in is research
that is grounded in practice, of theory building that is
always tested through application in the field. 

Wolpoff:  I think my voice will be somewhat different,
and perhaps it is because I am coming from a different
direction, since my life is spent looking from the present
to the past, and now I have to look from the past to the
present. But it does let me address what we have been
asked to address, which is evolution: How did we get to
where we are? I would like to start by saying I think we
are overusing that term evolution. It is an important
term. It means genetic change. We often use it when we
should just be using change instead. Evolution has a
more restricted meaning and perhaps a more important
one as it is used in biology, and I am going to try to do
that. I want to look at this question of the evolutionary
pattern in the past and how it has created the present. I
think that it is an important question.

Our past as a species, or as a lineage, is two million
years old. For most of that time we were very different
from what we are today. We lived in very small popula-
tions. We probably didn’t attain six million people by
the time that agriculture was discovered, and that’s a
very small number compared to the six billion of today.
We lived in groups so far apart that gene exchange—
that is, communicating by exchange of mates—didn’t
happen as often as it does today. Diseases as we under-
stand them today weren’t there. In fact, most of the
things that we deal with on a daily basis are all creations
of the Neolithic, that time when we discovered agricul-
ture and domestication, and started a population explo-
sion that is still going on.

If we want to look at how evolution has gotten us
where we are today, it has given us a tremendous popu-
lation size; it has given us an ongoing evolutionary pro-
cess in which the main things that humans as biological
entities have to contend with are two: starvation,
because agriculture makes us more dependent on the
environment, not less so, and disease, because infec-
tious diseases are an artifact of our cities and the result
of our garbage heaps that we can’t move away from once
we become sedentary. Yet, it seems like the real survival
of our species biologically has much more to do with
those factors than with most of the other factors we have
been discussing, as laudable as they are, and I have a
deep concern here.
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A second concern I would like to raise is the problem
of what we call linear progressionism, the idea that some-
how savagery gave rise to farming villages, which gave
rise to cities, which gave rise to megastates, which gave
rise to us. But, in fact, the real history of the world isn’t
quite like that. We have become a lot more diverse, but
there is a sense in which agriculture did not evolve into
cities. The cities are not a step above agriculture in some
way; our present civilization is a different thing; it is a
more diverse thing. I think that when we look to the
future, diversity is a key for us. It is not something we
should avoid. I don’t think we have the right or the
mandate to impose Western ideas on the rest of the
world. Not only does the rest of the world not want
them, but it doesn’t seem like a very good strategy for
our evolution to all become the same. Diversity means
that people live many different ways and have many dif-
ferent ideas, many different ethics, kinship, societies,
and we should be laudatory about that, we should look
for that.

The final point I want to raise is a point I feel very
seriously about. The atomic scientists are always getting
smashed for the atomic bomb: “We let atomic energy
loose on the world; we used it on innocent people, etc.”
But the atomic scientists aren’t the great killers of the
20th century. The great killers of the 20th century are
the evolutionists. They are the people who brought us
the view of races as separately evolving entities, some of
which are more sapiens than others. They are the ones
that brought us eugenics: Let’s improve our gene pool
by getting all those genes out of it that are harming it,
not just the people with a low IQ but those people with
bad business ethics, too, because they have genes as well.
I have a friend with whom I argue about Neanderthals,
and he says, “Milford, why do you get so upset? After all,
we are not the engineers of Chernobyl.” But, you know,
in fact, we biological scientists are the engineers of
Chernobyl, because what is Nazism but applied biol-
ogy? It is what the Nazis said they were. So, please, let’s
be careful about our ideas, because they have repercus-
sions beyond this room and beyond this building.

Swimme:  There are a couple of ideas. One was when
Walt brought up this idea that our understanding of
evolution is changing. One idea that helps me think
about this is that the Cenozoic era is coming to an end. I
think that is really significant, that a 65-million-year
period is coming to an end now. It is a way of position-
ing ourselves in terms of the larger consequences of our
moment. It is not just a cultural change. To me, our fun-
damental challenge is to think at the level of our effects.
Because our civilization trains us to think at smaller lev-
els, it is hard for us to really get how significant we have
become. So, if we start off and just say we are ending a
65-million-year period, well, maybe we can begin to
think at that larger level.

The second thing is evolutionary dynamics, natural
selection. The great thing about natural selection is that
it maintains the integrity of the system. Our moment is
that humans have found a way around natural selection.
Again, as a way of understanding our moment, it is the
first time in four billion years that natural selection has
been frozen by a particular species. This goes to Ervin’s
point that cultural selection now is the dominant action
for the vast majority of complex species. It comes down
to the question: What form of cultural selection will we
pursue?

The final point is that, in thinking about our role as
humans inside of this system, we are in the process of
transforming a huge dynamic of natural selection into
cultural selection. So, what really is our role? The idea of
the human as enabling a new form or a deeper form of
compassion to be operative at the biological level may
be an image for giving birth to a new civilization.

Muller:  I came for the first time to the concept of evolu-
tion in the United Nations in 1974 when I was
appointed Deputy Director for the coordination of the
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whole United Nations work and of its 32 specialized
agencies and world programs. This was very confusing
to me because every agency had a multitude of prob-
lems to face. Of course, I had been, to a good extent,
prepared for this as Secretary of the UN Economic and
Social Council. But then I had to ask myself: “How am I
going to coordinate all this? This great diversity of prob-
lems is practically insuperable.” But being a Frenchman,
I remembered the rules of Descartes, that in the worst
complexity you have to find a logic. So I asked myself:
“Is there a logic in all this?” Yes, there was a first category
in which I could place a whole series of problems. This
was from the infinitely large to the infinitely small.
Thus, the outer space program of the United Nations
was dealing with the infinitely large, and at the low level
of this classification, the International UN Atomic
Energy Agency was dealing with the infinitely small. 

The second one was the United Nations’ concern for
humanity. In applying French logic, I found that this,
too, was very simple. It went from the total humanity to
the individual, through all the human groupings. That
was my second category.

 The third category was individual human life:
human rights, health, longevity, etc. What is the indi-
vidual in all this vast Copernican framework? We have
the individual physically, dealt with in the World Health
Organization. We have the brain, the intelligence, dealt
with in education by UNESCO. We have the moral, or
how to behave with each other all over the United
Nations. That is the problem of ethics, in particular.
And you have the spiritual one, on which there was very
little in the United Nations. 

The last discovery was that for all this, there was a
past, a present, and a future. This is where I discovered
that the future was something to be examined in every
segment. This was how I came to the question of evolu-
tion, which was: How would the future be; what should
it be?

Ioannou:  I would like to put to you the conflict that I
have been through in myself and why I have come to be
here, because I think that is relevant to the kinds of con-
flict and problems that each human being will have to

go through in the forthcoming years in understanding
better our place on Earth, in human society, in the uni-
verse. Unless we have a maturation in ourselves, in our
minds, in the better understanding of our position in
relation to our fellow human beings in the cosmos
around us, I don’t think we will have a good chance of
survival. Or, let me put it another way: Those that will
survive will be the ones that have a better objective
understanding of themselves in relation to the world
around them.

 I started from a small village: no running water, no
electricity, nothing. I was brought up to the age of 15 to
become the priest of my village. I went to London. I lost
a brother to Hodgkin’s disease, and the people in the vil-
lage told me, “Oh, it is God’s will that he died from this.”
I could not understand; it just did not make sense, as
many of these things in this world that are God’s will
don’t make sense to us. So, in London I learned the
word DNA, and I knew that there was something to
that. If I followed it, I would get a better understand-
ing—and have got a better understanding. I think the
way for us to get a better understanding, to get a better
balance, if you like, of the world around us—which in
Western culture we have lost a lot. We have put too
much emphasis on the individual and forgot the rela-
tionship of the individual to the rest of society. An indi-
vidual cannot exist without getting from society all the
human experience that has been accumulated through
the thousands and millions of years. Each one of us, if
brought up alone, separated from any contact with
human society, would be an animal, nothing else; we are
not a human being if we are brought up without contact
with the rest of humanity. We are a continuation of
humanity and we are to give back to humanity eventu-
ally.

 Maybe with the understanding of  the human
genome sequence, not just for one person but for a lot
of people, then we will begin to get to grips with what
makes each one of us a unique individual and how then
we relate to the rest of the human species and to the rest
of all the living forms around us. With the technology
that we are developing, by that stage we will be able to
come to grips with our biological emancipation, drive
our own evolution, to adapt to new environments, to
adapt to changes in conditions on Earth and on other
planets. I would like to be part of that.
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Elgin:  There are several thoughts I would like to share
about looking at our evolutionary process. I have been
going around the world asking people: “How old do you
think the human family is? Are we toddlers, teenagers,
adults, or in our elder years?” Overwhelmingly all over
the world—India, Japan, Europe—people instantly
agree we are in our adolescent years. That explains a
huge amount about how we are behaving. Central, I
think, to our evolutionary future is an appreciation of
our own maturation as a species, not only individually,
but collectively. I think there is a species mind as well as
individual mind. As we move into this new era from an
emphasis on the individual to the collective, the tech-
nologies that awaken the collective—like the mass
media—will be critical to our collective awakening and
our collective future. 

So, one theme, I think, is appreciating the fact that
we are maturing; we are growing up. A second theme is
appreciating the power of the mass media to reflect back
who we are, in fact, becoming. 
     A third theme is that I think the universe has a central
project throughout. The entire universe has one central
project, and that project is to create self-organizing,
self-referencing systems at every level. If you look at the
name we have given to ourselves as a species, it is Homo
sapiens sapiens: the species that is doubly wise. If you
think about what that means, it means that we know
that we know. And what is the nature of the spiritual
journey if not that—to discover our capacity for know-
ing that we know that we are a part of this universal evo-
lutionary intelligence. So, at the core of the central
project that we have as a species is something that goes
way beyond biology and genetics. It is to recognize and
realize ourselves as spiritual beings. 

Heylighen:  I am a little bit surprised that I have heard
everybody speak about evolution, but nobody has spo-
ken about the mechanisms of evolution. I haven’t heard
the words selection or variation anywhere, and I am sur-
prised because we are falling into the trap, as one of the
earlier speakers said, of equating evolution with just
change. Many people seem to already have an idea of
what this change is going to do, to have an idea of some
kind of a journey or some kind of a trajectory, which
may all be correct or incorrect, I don’t know. But I
would like to know why you think it will be that journey
and not another one. The only way to understand is to
ask: How does evolution work? What are the mecha-
nisms? Why do certain things evolve easily and others
not at all?

If we look at the history of evolution, we see that that
is one of the classical examples: the evolution of cooper-
ation. It is quite difficult to evolve cooperation because
there is a tendency towards selfishness. That is to say, an
organism will be selected in order to survive itself, not
for it to help its brothers. So, evolution does lead to
cooperation—we see it in many instances—but it is not
the first thing to happen. It is something that has to go
through quite some obstacles, and it is these obstacles
that we have to understand.

 Just to mention a few of the theories. The basic idea
is: Every organism survives basically for its own genes; it
will not help others unless these others maybe carry its
own genes. If, for some reason, cooperation would have
evolved so that you would have a group of organisms
that cooperate together, and if one of those through a
mutation would start behaving selfishly, it is the selfish
one who will actually do best, because the selfish one
will profit from the cooperation of the others, while
doing nothing in return. That is the kind of mechanism
that we also see in our present society. That is, those
countries who preach to other countries that they
should behave wisely and not spend too much energy,
but they themselves will waste energy—these are the
ones that are actually doing best. It is this kind of mech-
anisms that we have to study, and to study the ways by
which evolution can transcend them. There are ways to
do this but they are not obvious.
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Chaisson:  Part of my job is not only to act as an author-
itarian person in disguise, but also to act as an agent pro-
vocateur and to raise some issues that I think are worthy
of controversy, even though I think I know where I
come down on these issues. One of the things I will
throw out right now in the event people want to pick up
on it, is that many of us have this feeling—we often say
it; we have often written about it; I certainly have the
feeling myself—that we are on the threshold of a new
age of some sort. It is wildly different for us now than it
ever was before. But I often step back from that attitude
and I say to myself, “Has everybody thought, in the his-
tory of humankind, that they were also on the threshold
of a very special age?” I mean, what did Gutenberg
think, and a variety of other inventive people over the
ages? To what extent are we being anthropocentric?
Who do we think we are? I talk all the time about “the
life era,” and you talk about “the new age,” and we all
subscribe to this notion that we are special…we are on
the threshold of a new era that has never before been.
Panos?

Ioannou:  It is true. Those people were sitting at a
threshold and we are at our own threshold. Every new
generation has new challenges, and they look amazing
to us as we are coming up against them.

Sahtouris:  It is a question now of global destruction of
environments and a serious question of the survival of
the species, whereas before, local groups of humans may
have faced the problem but never all of us.

Chaisson:  I think that is the answer.

Hubbard:  It is the first time the species knew it was
going to be destroyed by what it did and could awaken
to the possibility of doing something different con-
sciously.

Anderson:  I want to go very much on record as saying
we are—and we know we are—at a threshold. That
knowledge is substantiated by an absolute deluge of
good information, and it is not negated by the incontro-
vertible fact that many people have felt, and correctly at
many times, that they were at a threshold of change.

Chaisson:  Are we coming to a consensus at this table
that we are not being anthropocentric and that we are
truly at the threshold of a whole new era? Francis.

Heylighen:  I want to add what you suggested, that
maybe Gutenberg had the impression, as well, that he
was at a threshold. I think if you look through most of
history, the view that people had of history was as a kind
of a cyclical process in which nothing basically changed
and things were just repeating. The idea of progress, as
such, is quite young, that is, 18th century. If we look at
all kind of things, we see them all accelerating, starting
from about the 18th century. Before that, they were so
slow that people were not aware of progress within their
generation. In that sense, I think there is a difference.

Chaisson:  I would rather not discuss yet whether we are
making progress or not—that is  another issue
entirely—and whether the universe might be making
progress. But Milford has a point about potential
anthropocentrism and the dawn of a new era.

Wolpoff:  I do think there is a lot of feeling at this table
that we are at a threshold, but I wonder if we all feel we
are at the same threshold. I think, in fact, from listening
to this conversation, that we believe we are at a lot of dif-
ferent thresholds, and that makes me worry a bit.

 Francis, I beg to differ with you. I brought up the
idea of evolution because I wanted to talk about selec-
tion; I wanted to talk about biological change. I want to
come back to those things, because my threshold is a
threshold of what causes us to evolve biologically.
Today, the biggest causes of biological change are dis-
ease and starvation. I think we are at a terrible threshold
now—where diseases are rampant; where there is more
infectious disease today than there has ever been in the
past; where we have inoculated large populations
against diseases that are going to come back because the
diseases evolve; when many populations around the
world undergo periodic starvation, which is changing
them in drastic ways. This is evolution. Evolution is
genetic change. When populations have differential sur-
vivorship and differential mortality, they are evolving.
That is what I as a biologist mean by evolution.
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 So, yes, I think we are at a threshold. And while part
of the threshold has to do with what we are discussing
here—our potentials in Western culture to change the
way we look at the world and deal with the world—
there is another kind of threshold going on around the
world, which is being pushed by our population of six
billion, which is probably going to reach 12 billion a lot
faster than people think.

Chaisson:  Okay. Duane has one final comment on this
issue that I have put on the table, though I think in the
general sense that we have reached a relatively solid con-
sensus on that.

Elgin:  I would like to speak to the nature of the thresh-
old that I see emerging. Beyond a biological threshold, I
see a threshold in consciousness. I feel that as a species
we are moving from what I would call a thinking con-
sciousness—where we are focused on our intellect and
the capacities of the biological brain—to a reflective
consciousness, where we are finally conscious of the fact
of consciousness as a species, and we use that reality,
that understanding, to become more reflective and
therefore more ethical in our own evolutionary
dynamic.

Laszlo:  We may not be on a threshold of a new age, but
it just seems at a threshold, because a threshold could be
a threshold of extinction. In other words, the new age is
the positive solution, but the key is that this is not sus-
tainable as it is. That is the key point.

Anderson:  At some point I hope we can get into looking
a little bit more closely at our own use of language and
the slipperiness of certain terms. I don’t see anything
wrong with our being anthropocentric, for example,
since we are human. I would like to know what we mean
by spirituality, since it is used so widely. I think it might
be comfortable to some of us who aren’t all that spiri-
tual to be sure what is meant by it. 

Chaisson:  Before we go into spirituality and the slip-
periness of that term, another slippery term has been
raised by a few people: selection, natural selection. I
think we should air that as our next issue. I know Mil-
ford has a point; Francis has a point; Panos has a point,

and I am going to let him lead off. But an issue I would
raise in this same regard is: To what extent are we talking
about, vis-à-vis selection, a competitive process versus a
cooperative process? I am of the opinion—although I
would like to embrace cooperation; I like to hear it
stated; I like to think that cooperation is part of the
equation—that when I look at nature, I see the driving
force or one of the driving forces to be more predomi-
nately competition. And I am not so sure if  it will
change in any demonstrable way in the larger scheme of
things as we move along the future trajectory, as natural
selection operates naturally among competitive sys-
tems. Panos.

Ioannou:  Yes, natural selection operates by competition
among individual organisms, whether it is bacteria or
complete human beings. The survival of any single indi-
vidual, of course, depends to a large extent not only on
its own experiences, on its own ability to cope with the
challenges posed by the environment, but also by its
ability to learn from the experiences of other individuals
of the same species and of related species. I think this is
a major step that has been taken in the mechanisms of
evolution, if you like, with the emergence of organized
systems and social structures in various forms of living
organisms and in the human species. In the human spe-
cies, you have the most elaborate mechanisms of com-
municating our experiences between individuals, of
storing the information relating to our experiences over
thousands of years, and now coming to the stage where
we are actually storing the information of our genetic
code. And we are now going to be able to use that ability
to change the genetic code of individual human beings.

 We haven’t changed the basic mechanism of selec-
tion, but we are changing the equation, the way it func-
tions, because we are not allowing selection at the level
of a complete organism of a human being just because
of a single letter change in three billion letters. We don’t
want that wasteful process to carry on like that. We are
now moving that selection to model systems that will
enable us to evaluate the survival value, the fitness value
of specific changes in our genes by evaluating them in
simple model systems. This will enable us, really, to
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move faster forward, to make selection less wasteful at
the level of individual human beings and in the social
system all their own. 

Chaisson:  But if we are now the agents of change, if we
are now the agents of evolution and we have the ability
to begin to evolve evolution according to our own rules
and regulations—perhaps our legislated rules—the laws
of physics are playing less of a dominant role here.
Should we not necessarily embrace the opportunity to
incorporate more of a cooperative spirit rather than a
competitive spirit? 

Ioannou:  Altruism is the ultimate form of selfishness,
because it is a stage where the individual understands
much better the connection of himself to everything
else around him, and therefore understands that to pro-
mote his own survival in the best way possible, he has to
support everybody else around him in the best way pos-
sible. In reality, there is no contradiction between the
individual and the environment around him. In reality,
there is a unity. If you put too much emphasis on the
individual, then actually the individual will have less
chances for survival than if he understands better the
relationship with the rest of human society and the
world around us.

Sahtouris:  I would like to point out that the first of the
two biggest steps in evolution was the development of
the eukaryotic cell from prokaryotic symbiosis, which is
a form of cooperation. I call that, by the way, the multi-
creatured cell, in the sense that many bacterial creatures
got together to form it. The second one is the formation
of the multicelled creature, which is also a form of coop-
eration that develops nervous system coordination and
all those things that we know of. In the spirit of my frac-
tal biology, we are now at the stage where we humans
are forming the new multicreatured cell at the planet
level.

Wolpoff:  Selection is more complicated than we are
making it out to be, and it certainly isn’t just about com-
petition. I think most biologists realize that when indi-
viduals share genes, as they almost invariably do when
they live in societies, they tend to act in the way to pro-
mote the survivalship of their genes, whether they carry
them or a relative carries them. This has been under-
stood now; it is a result of the work of Dr. Wilson and
many, many people who have followed him. It makes
cooperation or altruism become an integral part of evo-
lution. I think we need to look at that and not just think
of evolution as a competitive process, although there
can be competition in evolution.

The other thing I want to raise is this threshold idea.
We are entering the age where we guide our evolution. I
think our self-guidance of evolution has been the key
aspect of  humanity ever since the human form
appeared two million years ago. I will give you an exam-
ple of  it. The way women give birth is miserable.
Women cannot give birth without having help. This has
to do with the double rotation through the pelvis. We
are the only species on this planet where the baby’s head
size at birth is bigger than the pelvic inlet. But, the inter-
esting part is that this has been true for a long time, and
that it evolved in a social system where giving help was
important. So, it may not be that midwifery appeared
because of the conscious effort to evolve the human
form of the bigger brain, but the fact there is a bigger
brain could never have evolved without midwifery. In
that sense—which is the sense in which I believe it
applies today—we have been busy guiding our evolu-
tion for a very long time, and what we see now is an
extension of what we have had in the past.

Chaisson:  But look, people, if we are now at the thresh-
old of this new opportunity, whether it is an era or not,
whereby we have become the engineers of change,
regardless of the extent to which competition has vied
with cooperation, should we not take this as an oppor-
tunity to reengineer the rules of evolution? I am not tell-
ing you what I think yet, but is this not an opportunity
to embrace altruism, cooperation, and to be certain that
this is an integral part of the trajectory of the future?
Barbara.
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Hubbard:  One of the key factors in evolutionary change
is greater synergy—the word synergy even deeper than
the word cooperation. What we are being forced to buy,
in order to survive, is greater and greater synergy where
separate parts have to come together to create a whole,
which is greater than and different from the sum of the
parts. We see that at the global scale, the environmental
scale, the economic scale, and others as well. So, I would
like to add the word synergy in here as a mechanism of
evolution that we see at all major quantum jumps,
where the synergy enhances, and then the consciousness
of the entity also jumps as the synergy increases.

Elgin:  I would like to return to the notion of our matu-
ration as a species, our psychological maturation. If you
look at adolescents, they are not very much into cooper-
ation; it’s who is in, who is out. If you look at the next
stage of maturation, early adulthood, some of the key
characteristics of early adulthood are: You start thinking
about family; you start thinking about meaningful
work; you feel a sense of kinship and connection with
nature; and so on—those are universal attributes of
maturation. My hope is, and my anticipation is that as
we mature as a species, we will evolve towards a more
cooperative, altruistic approach to our own evolution.

Chaisson:  Panos, I will give you a short comment and
then we will go on to Robert.

Ioannou:  In relation to what Barbara said about syn-
ergy, I think it is important to understand that it is really
those cells that make up our bodies, and not just a tril-
lion cells. The sum result of all these cells and this spe-
cialization gives a product that is very different from
three trillion cells in a tissue culture vessel. I think we
see this kind of synergy happening nowadays at the glo-
bal level, where we would not have been able to com-
plete the sequencing project without the vast amount of
work done to develop the computers, the vast amount
of technology developed in that area. We now bring
much of all that human effort in so many different areas
to focus on the genetic code and to get that information
out. That gives us now tremendous new possibilities
that would not have been possible otherwise. This pro-
cess of synergy, of each one of us as individuals making

contributions to the whole that go well beyond what
each one of us could do individually, I think it is a very
important part that we should not be missing.

Chaisson:  I think you can have synergy and still have an
important part of synergy: competition. I am going to
state flatfootedly that I think that competition is an
integral part of evolution and will continue to be an
integral part of evolution. As I look at evolution,
whether it is broadly conceived to consider the cosmos
as well—well beyond biology, even among stars, in star
formation processes—competition is an integral part in
the origin, and in the maintenance, and the fate of all
things. And it may not necessarily be something we
want to tamper with. Robert.

Muller:  In the light of what you said, we will have in
September at the United Nations a one-week assembly
of all heads of states of the planet, with the following
agenda: to focus on means of solving our global prob-
lems and to reform the means of global governance in
order to meet the challenges of the 21st century. That
means that the question of potential or necessary coop-
eration has been reached at the highest political level
worldwide.

Wolpoff:  I will give you one reason why I don’t think we
should be doing this, and that is: We have tried it before.
We continue to try it. The 20th century has been a
record of the disasters we have had in trying to raise up
people’s merit of beauty, of political correctness, of the
right race, to positions of power, and making sure that
the chosen have that power and can control others. I
think that the disasters of our century are largely the
disasters of trying to create these new societies. That
phrase “new society” was used in Nazi Germany; it was
used in Soviet Russia; it has been used in Serbia very
recently. It is not a phrase that is likely to go away, but it
is a phrase that we should be very careful in the way we
use, because while many times it is a well-meaning pro-
posal, it very often comes to a poor end.

This comes back to what I was talking about. While I
would never argue against the importance of competi-
tion in evolution, I would like to make the point that we
are cultural creatures. Our culture and communications
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are the repository not just of our knowledge but of the
way it is structured—in other words, it doesn’t carry
just the words, it carries the order that those words are
in. We really do evolve in a different way than other
organisms on our planet because we have the potential
of changing our culture, if I could say it that way, at the
same time that we evolve our genome.

Anderson:  Clearly a lot of the disasters of the 20th cen-
tury have had to do not only with rebuilding society and
creating new hierarchies—which, by the way, I don’t
entirely rule out, but just to follow on your line of
thought—but also some of the greatest disasters have
had to do with creating new equalities; that is, commu-
nism and the various kinds of implicit hierarchies that
came out of that great lurch toward a form of equality. 

Sahtouris:  To go back for a moment to this question of
competition and cooperation, from my perspective,
evolution does not proceed either by the self-interest of
genes, or by the self-interest of individuals, or by the
self-interest of species, but it does proceed by the
self-interest of all those levels at the same time. It is pre-
cisely when the self-interest of the individual comes up
against the self-interest of community that negotiations
are forced, which can lead to cooperation. When those
bacteria evolved the nucleated cell, it was a process of
extreme competition followed by evolution into a coop-
erative mode, because bumping up against each other,
individuals or species start negotiating, and you get
something like a nucleated cell or a rain forest. 
     I like to say that the best life insurance for a species in
a rain forest is what it contributes to other species—
what we call waste, as humans, or output or product. If it
supports the other species, they are likely to keep you in
business. So, I think evolution is full of examples of the
process leading from competition to cooperation at a
new level, and then we diversify again, and we go
through it again and again and again, and it is our turn.

Anderson:  I have been trying for about 15 years now to
figure out what I meant by a book I wrote about that
long ago, called To Govern Evolution. That has led me to
think a lot and to listen closely to a lot of the things that
I have said and that people say in gatherings like this
about things that we ought to do, with the assumption
that somehow there was going to be a meeting even big-
ger than the one of the heads of state, in which people
would arrive at some kind of a consensus about how we
now direct the course of evolution. We need to ponder
deeply how radically multicentric this world really is,
and how many places and how many rooms like this and
at how many levels people are essentially stirring the
future. Does that mean that there is no unity around
that? I think in a sense there is, but I think we need to
recognize that it is a unity of absolutely mind-boggling
complexity and multicentricity of a sort we have never
seen before. I think that if we don’t get that, we don’t do
this kind of stuff very well.

Heylighen:  I want to come back to the issue of competi-
tion and cooperation in present society. We do see a ten-
dency towards more and more cooperation between
people. On the other hand, what we forget and what is
still going on, which is important that it continues to go
on, is a competition between ideas. We tend to think
that we people can take control of our evolution. Yes, we
can probably influence to some degree which genes will
survive rather than which others, but why do we make
these decisions? Why do we choose certain genes over
others? Because we have certain ideas. And where do
these ideas come from? It is usually not something that
we have consciously developed.

Ideas are things that emerge through an evolutionary
process where somebody says one thing and somebody
else understands it with a little bit of a change in it, and
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then somebody else adds something to it, and those two
ideas together create a third idea. So, there has been
some variation, and there are all the time new ideas cre-
ated. Some of these make sense and are accepted by lots
of people quite easily. Those ideas will convert large
groups; they survive selection. Other ideas are immedi-
ately rejected; they don’t seem to make any sense; they
are difficult to understand; they are vague; whatever.
But there is constantly this battle of ideas going on. The
competition is there, and it is good that that competi-
tion is there, because if everybody would immediately
agree to say: “That is the truth; that is the way it is,” and
we have our own idea, then maybe we would be in very
big trouble. We should have the constant possibility of
new ideas coming up and these ideas competing for our
minds.

Wolpoff:  Two ideas have come up that I think reverber-
ated well. One is on the board: the multicomplexity and
multicentric world. But the other isn’t on the board, and
that is the idea—your idea, Elisabet—that selection
really works at many different levels: at the gene, the
individual, the society, the species levels, and it is nego-
tiating these that leads to new ways of evolving and new
ways of leading to cooperation and competition. You
said it better than I did, but I would like to make sure
that is on the board.

Sahtouris:  Let me say again, it is the concept of holarchy
with self-interest at every level of holarchy.

Chaisson:  By holarchy, do you mean holism?

Sahtouris:  I simply mean the embeddedness of systems
within systems within systems; whether it is cell, organ,
organ system, body, or individual, family, community,
nation, ecosystems, whatever. Just the fact that life is
always embedded within other systems, and that the
self-interest at each level of that holarchy is better than
hierarchy.

Laszlo:  This is a supplemental logical comment. This
would be normally more like a moderator’s comment,
but since I am a philosopher, I can’t resist. It is interest-
ing: The discussion moves on different levels because
people have different paradigms from which they oper-
ate. One of them is a biological paradigm; one of them is
a humanistic paradigm; and some may be a more trans-
disciplinary paradigm. But we won’t really agree until
we see that these different paradigms may complement
one another and they look at different aspects of the
same thing. For example, trying to see the entire evolu-
tionary process in which we are engaged as competition
among genes is certainly one kind of paradigm, and it

can be consistently explained; it goes very far. To look at
it as a systemic biology, as Elisabet is looking at it, is
another paradigm, and as a cosmic evolutionary process
of which human evolution is a part is still perhaps a dif-
ferent level. I am suggesting that we should allow differ-
ent perspectives on the issue without saying that one
point of view is the only valid one.

Chaisson:  This is a point that I was hoping we would
raise after the break. This is a major issue. I think it
needs a separate discussion and not forced before we
have our next fueling stop. I am going to give the final
comment to Barbara, and then I will try to summarize
just a bit. Barbara.

Hubbard:  Just a brief comment that is sort of obvious:
that ethical evolution is necessary for survival. If we
don’t learn to experience ourselves as a whole, and if the
more powerful nations continue voraciously to eat up
the environment, for example, and have no concern for
the gap between the rich and the poor, after a while you
can see such massive breakdowns that the competitors
lose, too, so you play a lose-lose game. My sense is that
you can no longer play a win-lose game in an integrated
system, so it has to be win-win for survival.

Chaisson:  But the stars will shine and the galaxies will
twirl in my world, even if we don’t adopt or figure out
ethical evolution. We have tried to reach a consensus on
the extent to which we really are at a new age or a new
threshold or a new something that is demonstrably dif-
ferent from anything we have seen previously in our his-
torical narratives. I think we have reached a reasonable
consensus on that and I will try to summarize that as the
group moderator. We also had an interesting conversa-
tion about competition and cooperation, and those two
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with respect to our being at the threshold of this new
age and having the opportunity now to become the
agents of change.

Throttling back to Milford’s opening comment that
it is not the atomic scientists whom we are to fear; it is
the evolutionists whom we are to fear—how does that
play and to what extent? Maybe it is the ethics that need
to come forward now. We want to address the issue of
ethics a little bit more—although we all have on our
minds: Boy, oh, boy, is that a slippery term! There are
several things we want to do in this short time available.
Issues that we want to put on the table at some point
include the issue that Ervin raised on what kind of a
paradigm we are talking about. Is it a demonstrably new
paradigm? Does it require a new science? Does it require
current science? Another issue we want to get to is ethi-
cal issues. We all talk about ethics. Perhaps we should, as
Walter is going to stress, define the term so it will be a
little more specific on some of these issues concerning
ethics. Then, what are some of the factors—Barbara
calls them quantum factors—or specific steps of a prac-
tical nature that we can embrace in order to move
toward ethics? And then there is the issue of spirituality
that, Duane, you’ve got to drive because I don’t want to
overlook it. I don’t know what part of the equation it sits
in currently, but I feel subjectively that it is part of the
equation.

After we begin among the participants, I want to
bring in you observers, if you want to have some say,
and from then on in the conversation, you should feel
free to participate as a participant. 

The one issue I want to consider first is the issue of
the paradigm: Is this a demonstrably new paradigm of
evolution, broadly considered, that we are embracing?
To understand evolution, and perhaps to appreciate
better the evolutionary trek on into the future, is this
something demonstrably different? Is it something
demonstrably new? My point of view is that the kind of
evolution that I am trying to embrace—cosmic evolu-
tion, broadly considered, among the stars, the galaxies,
and the life-forms—does not necessarily require any
demonstrably new physics. I am in my published work,
in my research, trying to embrace current science, good
science. By “current science” I mean nonequilibrium
thermodynamics, but I know some of you around this
table are trying to look toward demonstrably new kinds
of processes, factors, mechanisms that we haven’t even
yet discovered. It may be in the realm of spiritual think-
ing, it may be in the realm of parapsychology, or New
Age physics, or quantum vacuum fields.

     I would like to push the issue onto the table to ask
how you feel about this evolutionary paradigm that we
all seem to be embracing. For those of you who do think
that there is a new mechanism, a new process, a new fac-
tor that is demonstrably undiscovered by the world of
science, why is it that you think that? We can go so far
empirically, we can go so far numerically and quantita-
tively now in a reasonably good appreciation and
understanding of evolution, even broadly considered,
based on current, good, solid science that my colleagues
in science departments in major research universities
would embrace. Many of those colleagues, frankly,
would have trouble sitting here today for some of the
discussions we have been having. Do you see where I am
going? Ervin?

Laszlo:  The way you have set this up, we are bound to be
on opposite sides of the same coin, but I am not going to
take that tack. I think you are already partially on a new
paradigm. You won’t recognize it; you don’t want to
admit it, but you are doing it. Now, do we need entirely
new knowledge? I would say, no, we don’t need entirely
new knowledge. A lot of the old knowledge is workable,
but I don’t think only the old knowledge alone is work-
able. I think we also need some new hypotheses, which
need to be tested and need to be looked at. There is
some very exciting work being done, which is almost
postrelativity physics, for example. In physics there is
quantum biology, there is quantum psychology or psy-
chiatry coming up—or brain research, certainly, and
there are some areas that used to be parapsychology that
are becoming more physics-like and being explored.

Now, I have written three books so far published and
I have two books being published in which I am trying
to demonstrate this, so I am not going to do this in one
minute here. I think it takes a lot more discussion than
that. But one point is, I think we should sit down with
your book and mine and compare. I have your book,
and I agree with your book. Where I don’t agree is that
in a couple of little sentences you dismiss entire areas as
if saying, “That is not science.” There are a couple of
things dismissed out of hand, and I think some of the
new science is coming up in those areas. So, I think you
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are already new paradigm, but not as new paradigm as I
would like you to be.

Chaisson:  There was the comment this morning from
Susan Blackmore that she has studied some of these
areas in parapsychology for 30 years and has come up
wanting. She didn’t see anything there and gave up on it.
That hit home with me, and that is the way I feel about
it, too. But I have the open mind, Ervin, because you
have taught me to have that open mind. Brian.

Swimme:  Eric, I wonder if you would respond to Ervin’s
comment in terms of what areas of science you dismiss. 

Chaisson:  I don’t think I am dismissing any current
areas of science. I think I am going as far as I need by
embracing full-bore nonequilibrium thermodynamics.
We could get into the specifics, which I think will be
counterproductive in this general conversation: holo-
graphic fields, morphological concepts, quantum field
vacuums—the kinds of things that Ervin has spoken
about in his works considerably. And I admire that. You
know I admire you, and I quote you substantially. But I
am just playing devil’s advocate, actually, even in my
published works—just trying to see how far we can
push the evolutionary paradigm based on current scien-
tific thinking, realizing that tomorrow’s current scien-
tific thinking may embrace quantum vacuum fields or
some other phenomenon that I don’t personally under-
stand now. 
      I am trying to understand, based on the physics that I
know—but it is pretty exciting physics. It is cut-
ting-edge; it is frontier physics, but it is physics. You
might think it is reductionistic physics, but I also
embrace the holism. I think there is a mixture of chance
and necessity required. I think there is a mixture of
reductionism and holism required. So, I think there is—
as Jacques Monod said—in many ways a mixture, that
nothing is cut and dried; nothing is black and white. It is
shades of gray all the way down. Brian?

Swimme:  I resonate very strongly with Eric’s point of
view. I don’t see any need for new science or new forms
of science at all. My point is that what we know already
is just stupendous; it is unbelievable. Just trying to get

that—what we really know without a doubt—just to get
that into the thinking of humans would be a tremen-
dous achievement. I avoid things that have any sense of
being pseudo. 
     There is one thing, Eric, that I would love to have you
respond to. The way I think about it is that there is a
fundamental challenge to the scientific paradigm, and it
is around the idea of value. In the scientific paradigm, it
is often the assumption that the world is just there in a
neutral way and that values have to be somehow
imported. Now, I think that is a fundamental mistake of
the Western mindset.

Chaisson:  But isn’t science value-free? Of course it’s not.
I agree with you that the scientific method, even the one
that  I  teach my ow n students , i s  not  l ike ly  so
cut-and-dried, and so objective, and value-free…I was
with the Hubble project. I mean, if you want to talk
about an emotional project full of values, and bias, and
opinions, and worse. Sure, there is a sense of values in
science, but I don’t know how to calibrate that. I don’t
know how to handle that within my world of science. I
sense that you are right; I sense that Duane and Elisabet
are right, but I sense there is something else there. There
is a value added to the value factor, but I don’t know
what to make of it.

Sahtouris:  The reality studied by science currently
extends from matter to pure energy. I like to think of it
as a kind of keyboard, where the low keys are matter and
the mid-keys are electromagnetic energy, and then we
are looking for something higher up the keyboard that
is the source of energy as energy is the source of matter.
That “something” has been called consciousness by some
quantum physicists, and mind by Nobel Laureate
George Wald of Harvard. It seems to me that science
keeps expanding its way up the keyboard in some sense.

 It is obvious that no scientist has ever had any expe-
rience outside of his or her consciousness, and yet scien-
tists are uncomfortable dealing with consciousness. It is
a difficult question, but we are stuck in it; there is no
way to get out of it. I don’t think any of us has ever been
outside of his or her consciousness. For that matter,
none of us has ever had an experience outside of now.
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The rest is what we string together as our worldviews,
our histories, our projections, and we have this remark-
able brain that can do that in a linear time frame.

Our physicists tell  us that there is  also non-
timespace. We have Michio Kaku here and others like
him. Many indigenous cultures are very comfortable
dealing with non-timespace and linear timespace at the
same time. They don’t confuse them; they use them sep-
arately. Whether it is Aboriginal dream time or Amazon
beaming, as it is called in one book, there are many ver-
sions in other cultures. The Vedics knew it as non-
timespace and as linear timespace. These are concepts, I
think, coming in now in ways that expand our science.
What we can’t measure yet gets brought in gradually. We
find ways to measure it. Before we can measure it, we
have to talk about it through human experience so that
we can look for what it is we are trying to measure, for
example. Since the Copenhagen interpretation of quan-
tum theory, we have dealt with a participatory universe.
We have talked about how research intent and measure-
ment change the world. We can’t take ourselves out as
objectively as we thought we could when I was trained
as a scientist. So, it is changing; it is shifting; it is
expanding.

Elgin:  I would like to add a comment about the nature
of science. I think it is appropriate that we look at two
kinds of science: objective science, where you look out
into the world, and a subjective science, where you look
within. We haven’t validated the subjective sciences to
the same degree that we have the objective sciences, and
yet they are both experimental in their approach. The
subjective science—meditation, for example—basically
says, “Look, try this practice. Give it a chance. See how it
works. Don’t take my word for it. Look within and you
do the experiment. If it is not working for you, then, we
have other technologies of inner inquiry.” The idea of a
subjective science, I think, is integral to our future, and
that does bring in the dimension of spirituality. To me,
spirituality is simply the experience of being alive in a
living universe.

 I know Susan Blackmore had some comments about
parapsychology. I don’t usually speak about this, but I
was a subject in parapsychology experiments at the

Stanford Research Institute, now SRI, for three years. I
went through a whole range of experiments and testing.
I went into this very skeptical myself, and what I discov-
ered is that in the subjective science of inner inquiry, we
are in a relationship with a living universe, and we do
have ways of interacting, both receptive and expressive,
with that universe. That, to me, is the nature of spiritu-
ality: to experience our participation in this larger, intel-
ligent, beautiful living system.

Chaisson:  If that is the extent to which you see spiritual-
ity, I don’t think there is any problem with all of us
embracing it. I have no trouble—even as a hard-core,
not reductionistic, but materialistic scientist—I can
embrace that kind of spirituality full-bore. Barbara?

Hubbard:  I would like to build on what Brian said by
raising a deeper question. He raised the question of
value being intrinsic and not imposed. One of the ques-
tions of evolution itself is whether there is an implicate
order, design, pattern tendency. It is what used to be
called God—using the G word, which we would never
have mentioned in polite society in this conference. It
used to be called God, and then it has been spirit,
source, implicate order, design, pattern, tendency
toward complexity, and, on the other hand, purely
chance and necessity and material base.

 I think that the questions of value, and also the ques-
tions of  hopefulness, to some degree, depend on
whether we believe that there is an eminent tendency—
without calling it God. I am raising a question here: Do
we believe in an eminent patterning tendency, or do we
not, as we are understanding evolution? If we do, value
is intrinsic.

Chaisson:  But, Barbara, do you think that spirituality or
this other dimension is required for hopefulness? I see
in cosmic evolution, even devoid of spirituality, a great
sense of hope. I admit my parents don’t—they see it as a
frightening narrative, a frightening scenario—but I see
it as a great sense of hope and a wonderfully warm and
enlightening narrative. But I am willing to welcome the
spirituality, the extra dimension, if that is going to guide
us further toward that sense of ethics that I think we
need.

Hubbard:  Eric, when I read your book, The Life Era—it
is one of my favorite books; I cite it to everybody—and
this connects also with what Brian has informed us
about the difference between cosmology and cosmo-
genesis: that there is an arrow, a directionality in cosmic
evolution. It does not have to be called spirit. In fact, I
don’t think we have a name for it. But it makes a huge
difference if there is a directionality that seems to be
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tending toward higher complexity, that leads to greater
consciousness, that leads to hopefulness. That is what I
mean.

Anderson:  I want to pick up on Ervin’s and Brian’s
comments. What I feel very strongly needs emphasizing
has to do with what Brian said, which is about how
many things we more or less already know that we don’t
quite seem to understand yet or don’t quite seem to be
able to grasp. To put it another way, what is new? The
whole concept of living on a globe is fairly new; it is just
a blip as far as human evolution is concerned. The con-
cept of evolution is very new. Cosmic evolution as we
now understand it—the Big Bang, etc.—is very new. All
of genetics has come along essentially in our lifetime.
These are powerful things, and they are just tumbling
out all the time, and they are mind-blowers in all kinds
of ways. I don’t need my mind to be blown anymore to
be absolutely astonished by what is going on in the
world.

Do we need more knowledge? We are being abso-
lutely deluged with information about how the world
works: how ecosystems work, and how the climate is
changing, and the conditions of the oceans, and the
numbers of species. That kind of information is abso-
lutely exploding around us. We are building all kinds of
systems to get more of it, and having a very hard time
assimilating that very straight-out scientific informa-
tion. So, I think we are absolutely drowning in things
that are new already and can scarcely put them together.

Chaisson:  That is why, Walter, I think in some sense, in
a hidden way, I feel an aversion toward embracing
something new within my cosmic paradigm—because I
am so overloaded already with the current information
downlinking that I have before me. Maybe that is why I
would rather try to just step back for a period of time,
examine the bigger issue of what I call cosmic evolution,
and see how far we can really appreciate that, based on
what we currently know, before we embrace something
else. 

Observer:  In order to participate in this conversation, I
have to reframe the question a little bit, and I hope you
won’t think that I am changing the subject. The ques-

tion is: In this cosmic evolution, is a new science
needed? For me to answer that, I have to ask: What has
happened with art and culture? Do we need to have a
different or a new way of thinking about art and cul-
ture?

Traditionally art and culture served a locality, and it
was a way of envisioning oneself in relation to one’s sur-
roundings, whether directed at the tribes or by kings
and popes. Then that evolved to art being in service of
corporations. Today, as greater wealth is being gener-
ated, a really frightening amount of wealth, art, and cul-
ture has become totally commodified. I think the thing
that is most scary to me has to do with space, because
space—and I won’t get into cyberspace, but the space
that is on the planet—is a limited amount of acreage.
And that acreage is beginning to be owned by a very
small percentage of the global population that deter-
mines how it is designed and used. I believe that we are
at an extreme: While we have a wealth of resources con-
trolled by very few people, we have extraordinary pov-
erty of our artifacts and rituals, especially among
affluent people, and that is why that word spirituality is
up there. I have the feeling it is also something that we
might purchase and get from these other cultures that
still have touch with the artifacts and rituals that are
part of their natural existence and not something that is
created for profit.

Chaisson:  Interesting. Francis? 

Heylighen:  I want to come back to the topic of the non-
local consciousness. My feeling is that this is mostly
wishful thinking. I have two arguments: First, people
always speak about quantum mechanics having shown
that nonlocality exists, but what they forget to say is that
nonlocal correlations in quantum mechanics cannot be
used to transfer information. If you cannot transfer
information with that, it means that things like telepa-
thy, telekinesis, clairvoyance, etc., simply are not sup-
ported in any way by quantum mechanics.

The second argument is: If such things like clairvoy-
ance, telepathy, etc., existed, and if they were already
known by more primitive cultures, it means that you
don’t need a very sophisticated technology to use them;
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then, I think that they would have given an enormous
advantage in evolution. If some person would have this
capacity of clairvoyance, telepathy, or whatever, there
would have been a very strong selection to develop that
capacity. Everybody should have it now, and we should
not need all this clumsy technology of speaking into
microphones and of the internet to communicate; we
would just radiate our thoughts to each other. The fact
that we cannot do that makes me very skeptical that
something like that exists.

Laszlo:  You said on a personal level that you are trying
to explore what you can’t explain as the current knowl-
edge. To be autobiographical as well, roughly from the
year 1960 to 1985, I tried to do just that. When I wrote a
book on evolution, I tried to put together what we can
explain. Then, for some reason, from the middle of
1980s, I became aware of a number of areas that I
couldn’t find explanations for in terms of current
knowledge. I became very interested in those, and now I
am more interested in what we can’t explain than what
we can, and I find a number of things, and I find some
common possibilities where we can explain certain
things by making an additional hypothesis. I don’t think
it is new science. I think it is an additional hypothesis
that will make our current science simpler, more basic,
and a much higher heuristic power. 
     Just as you are interested in your Harvard students
and Tufts students to explain things in terms of current
knowledge, I—being on the margins literally, because I
sit out on a hilltop in Tuscany—am more interested in
what we can’t explain by making a hypothesis that could
possibly lead to future development in science.

Chaisson:  I very much respect what Ervin is saying and
this particular conversation that we have had here. I
think it is imperative that we open the discussion to the
observers for comments pertinent to some of the issues
that we have put on the table.

Observer:  If we are looking at the evolutionary process,
I would like to throw out a few things that just occurred
to me from what I have heard so far. All we are ulti-
mately about is time, and with the theater this is what
we are dealing with: The T is our time, our thoughts,

and our talents; the I is for our imagination, our inspi-
ration, our innovation; the M would be our moments of
myth, magic and music; and the E would be our ener-
gies and hopefully eclectic evolutionary exploration.
This is just a synopsis of what I have been listening to,
and I think that the performing arts are a process and
could be a change agent. Right now we have it as a spec-
tator sport, but with the new technologies developing—
virtual reality, specifically—it becomes participatory.
This is part of this concept of the theater of the future
that I have. I think in the future that by incorporating
the performing arts, particularly, and the visual arts as a
process in terms of human and cosmic evolution, every-
thing old is new again.

Chaisson:  I also resonate with what our observers have
said about the arts interacting with the sciences. Cer-
tainly I think that my students and my own kids as well
live in a visual society, if not in a video society. Very
much in the new interdisciplinary education that we are
trying to pioneer now, along with major league publish-
ers, we are trying to embrace the world of art with the
world of science. My entire digital laboratory at the
Wright Center at Tufts is crewed only by artists, because
I think art is a way to a child’s heart and a wonderful way
to introduce science. 

Observer:  First I want to say it is a pleasure to be an
observer. The pressure is off when you are an observer,
and we can think and we can respond internally to all of
these great ideas that are coming, and a new synthesis is
happening right here. I want to talk to Ervin’s point. It is
like we know what we know, but all of a sudden we are
looking at what we know we know and trying to quan-
tify that part that hasn’t been scientifically quantified. I
have some specific examples of how this is happening.
First of  all, I don’t know if  you all know Rupert
Sheldrake, who is trying to quantify this intuitive way
that we handle things. For example, when I am in Santa
Barbara, I know when Robert is going to call me, and I
will go to the telephone and he will call me. I just know.
Where do you put that in the scientific equation: to
know is to know? Well, look up Rupert Sheldrake on the
internet and you will get a sense of some of this.

 …I am more interested in what we 
can’t explain than what we can…

 …in the new interdisciplinary 
education that we are trying to
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 The other thing is Erika Erdmann, who writes a
magazine called Humankind Advancing. I was quoted in
the last issue; I felt like I had made it to heaven. When
you are quoted by Erika Erdmann, that means you have
something to say. The quote was: “Barbara says we
should keep the angel in our children.” Now, I refer to
the angel in our children as that knowing what you
know, being able to intuit what needs to be said, com-
municating to your mother, communicating to the
world what you were born with and not deprogrammed
out of. I feel that we are a product of our deprogram-
ming. We are deprogrammed from birth to become
consumers. The reason I was quoted is because Erika
Erdmann’s daughter is keeping the angel in her children
by home-schooling. Home-schooling allows the depro-
gramming to stop. It is almost like birthing at home
because you don’t want your child to be someday mili-
tarized and put in the army because he has a birth certif-
icate. Mothers are coming forth with new theories with
which they are sidestepping scientific practice, and they
are doing it on their own because they want to keep
what we were born with.

 I also want to thank you, all of you. I was feeling like
NASA, sitting here. When Kennedy said, “We are going
to be on the moon,” NASA said, “How do we get there?”
They looked at the goal and then they flow-charted all
the steps to get there. Everything you are saying here is
part of the equation.

Chaisson:  I, too, think well of Erika Erdmann, a person
with whom I have communicated for many years but I
have never met personally. Someday I am going to go up
to Nova Scotia and meet her personally. She is the most
wonderful person, and I jump for joy as well when I am
quoted in Humankind Advancing, but I also think it
would be a mistake if we sidestepped science. I think sci-
ence and technology are here to stay; it is an important
part of the equation. Even in home-schooling it’s got to
be part of the issue.

Observer:  I am at the University of Washington, in the
College of Education but I also work in the human
interface technology lab, where we are using virtual
reality to help students understand complex environ-
mental processes. That brings me to my concern and
something that I have been thinking about, listening to
you. If evolution is adaptation to an environment and is
driven by that process, we are also the only species who
has, in a sense, engineered the environment to which we
are adapting. That scares me, because I am building in
the lab virtual, artificial environments that I am trying
to persuade young people are no different from the real

ones. That is just one example of a whole trend of things
that I see going on. 
     I remember reading the idea that because we can con-
trol our environment, we no longer need to adapt to it.
Because we control the environment rather than adapt-
ing, we have lost the ability to evolve. So, my concern is
this: If we have, in a sense, engineered our own environ-
ment, what does that mean for evolution? What hap-
pens if the environment that we have created ourselves
and have adapted to is going to lead to our destruction?
Are we lost because we have lost those other abilities?
That proposes for me very serious ethical issues because
I am working with young people, but you see it with
television; you see it with the media; you see it with any
technology that tries to convince people that things are
not the way they are.

 The other thing that I am very concerned about is
part of that, and that is our dependence on technology. I
am rather surprised to hear most people around the
table put so much stock in technology in the future.
One of my favorite parables is E.M. Forster’s short story
The Machine Stops. It was a very prescient novella he
wrote at the turn of the century that presaged the inter-
net. If we become dependent on technology, what does
that mean?

Chaisson:  I am not going to try to answer that right
now. 

Observer:  I am a chemist and an educator, and I really
much enjoyed listening to your discussion on evolution.
I have been reflecting as you went through your reflec-
tions. Speaking to the question of whether or not we are
seeing or experiencing a new paradigm, I think it is
more like we are seeing and experiencing a new process
or a need for ourselves to undertake a new process. Just
in my educational lifetime, we have gone from the feel-
ing that we can actually know something—know a sub-
ject, know a subdiscipline, know a sub-subdiscipline—
to now when we know we can’t know any of those
things. So, we are changing from that situation to one
where we have to somehow be able to get what we know
and be able to learn enough and get into it enough so
that we can keep the thing going. I think science is going
to keep going whether we want it to or not. It is here to
stay; it is what we do with it.

As an educator, I would like all of us to try to envision
what it is like to be an adolescent right now trying to
learn and seeing what all our professors are throwing at
us. We are seeing a huge paradigm shift in education
from learning to know, to learning to learn, and how to
do that effectively, and how to communicate. It is really
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neat because students have great insights and they will
say things like, “I now see my fellow students as
resources rather than competitors.” All of what we are
saying is wrapped up in what is happening now.

Observer:  I appreciate also the opportunity to listen.
This is my first time as observer instead of worker. What
has struck me today is that there has been a lot of intel-
lectual thought that I think is extremely valuable. I
would like to throw something new into the equation to
be considered, and that is one word that I have heard a
lot of but not in the context I mean—the word feel: feel-
ings and emotions. Perhaps one of the most vital aspects
for us in the future is to understand the role of feelings
in evolution. For instance, I heard people saying things
like, “What are our feelings about all the information?” I
have heard people say, “The scary thing to me is this: I
am drowning in information. My concern is….” What is
it about kids and babies? They do not learn logically. We
learn first and foremost in ourselves and in our feelings
and in the nonverbal ways. When I think about this
seminar, it is about awareness. We are talking objec-
tively, but every single thing that we say objectively has
an emotional content to it, and if we do not bring that
into it, then I believe something is missing.

My last thought has to do with ethics. My idea of eth-
ics is that when we truly know ourselves and when we
know that with our life energy we are promoting the
constructive future, then that, to me, is an ethical act. I
would like to throw this out as part of the equation.

Chaisson:  The word ethics keeps coming up, folks. It has
probably been used as many times in this meeting as
evolution. Panos?

Ioannou:  In relation to the last point raised about kids
and ethics, and the problems they face in learning, I
think we have to understand there are two different
things that we carry in each one of us: One is our genetic
makeup. Of course, we have not been controlling up to
now the changes in our genes and the way these changes
have been taking place. Second is the cultural back-
ground. That cultural background is becoming more
and more complex with every step in the progress of
human society. Kids in the past used to go out into life

much earlier, starting work from the age of ten to 12.
Now they go out at 20 to 25, and even at the ages of 30 to
35 they are still learning.

As the information in our society becomes more and
more complex, we have to keep absorbing, and we now
begin to appreciate that we have to learn throughout all
our lives; learning never stops. This is really the new cul-
ture we have to be teaching our children—that learning
is a continuous process; it is never-ending. The key
thing, I think, that kids have to learn is the scientific
method. Science is not going to go away, because that is
the best way to evaluate things objectively. Instead of
waiting for things to be tested out by nature at the level
of complex organisms, we have developed the concept
of science and objective experimentation. It is a way of
testing at a simpler level whether something has a fitness
value or not, and then we absorb it into our society. Kids
have to look at the scientific method as the way to
understand everything, not just the science lesson, but
everything else in their way of living. I think science is a
way of living; the scientific method is a way of living, not
just something that you practice in the science class.

Chaisson:  I would like to stress again that the scientific
method, as it actually operates in the trench in real time,
does have a measure of subjectivity and perhaps value.
The objectivity does, Panos, begin to emerge over the
course of time. Galileo had a lot of problems during his
time, but eventually the objectivity emerges. The objec-
tivity almost falls into an evolutionary pattern. But
while we are in the trench, as you know as a scientist, it
is like the fog of war; it is very confusing; there is bias,
emotion, and opinion. I think we have to realize it is a
mixture of subjectivity and objectivity in real time as we
do the science.

Now, I want to put ethics up front again, because that
is one of the final issues that we have to discuss. I think
Barbara has a thought about some of the ethical issues,
in particular the quantum factors, the practical steps,
the real day-to-day activities that are needed to achieve
this sense of ethics. We all have a sense of what we are
talking about. I think we all share a consensus with
regard to the need for ethics. To me, it is a planetary cit-
izenship. To me, it is a global well-being. It is the notion
that when the astronauts, a lot of friends of mine, look
down at the Earth, there are no political boundaries.
How do we get there? What are the practical factors?
What are the specific, practical steps that can be taken
for us to achieve what I call the next great evolutionary
leap forward, a sense of ethical evolution? Barbara?

Kids have to look at the scientific 
method as the way to understand 

everything…the scientific 
method is a way of living…
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Hubbard:  Just to take a very early idea of this, if you
remember, I said there are breakdowns in the microper-
sonal, in the mesosocial, and in the macroevolutionary
environmental. We seem to have a time frame that is too
short to solve these by linear means. In order to get to
ethical evolution, I would like to point to three things in
the micro, meso, and macro that could make a huge dif-
ference if they were interconnected. From the micro
point of view, which is the individual person, the uni-
versal golden rule has always been brought through all
the world ethical systems—the great religions, the great
mystics—because of the experience that they were con-
nected to the whole. One of the quantum factors that is
possible—and I sense it happening from all around—is
that there is an evolution in consciousness itself. There
is no reason to assume that everything else evolves but
consciousness stays the same. If it is true that there is an
evolution in consciousness itself, it is evolving towards a
more natural experience of empathy and connected-
ness. 
     In the recent book by Paul Ray and Sherry Anderson
called The Cultural Creatives: How 50 Million People Are
Changing the World, which you have probably heard of,
they say there are now 50 million people in the United
States alone whose value system has shifted toward
planetary consciousness, ecological sensibility, spiritu-
ality. That is as many people as are in the whole nation
of France, but most of us think we are alone.  They said
that in 1960, five percent of the American population
held these values; now it is 26 percent of the American
population. 

Anderson:  I don’t believe it. I can find you people of
other persuasions, other worldviews, other paradigms,
if you will, who can document equally well that the
ranks of people who see the world the way they do are
swelling. It is a lovely thought. It is held by people of all
persuasions, and it has very little to do with what we
might call an objective finding.

Hubbard:  Let’s not argue whether Paul Ray is exactly
accurate. I am making a thesis that doesn’t totally
depend on his figures. It does seem to me that there is an
evolution of consciousness that every culture has had as
its highest form of person and what it holds in the great-

est esteem—whether it be Lao Tzu or Buddha or Jesus
or whoever—that there was a higher way of being. I am
holding as a quantum possibility that that state of con-
sciousness is itself  a new norm, that it is evolving
throughout all cultures in a myriad of ways, and that
when it gets to a certain critical mass, which I don’t
know the number of, we could have a change in domi-
nant consciousness. That is a quantum possibility.

 Now, in the social scale, the word synergy is what
occurs to me. I proposed something called a peace
room, to be as sophisticated as a war room. What we are
doing—and many, many people are doing now—is cre-
ating whole portals in evolution to map and track emer-
gence in environment, in health, in all the alternative—I
might say “new paradigm”—ways of doing things. Very
shortly we will have synergy through the internet of the
emerging culture in every single field. One more degree
of interconnectedness of that which is already emergent
in the quality of sustainability, connectedness, compas-
sion, and so forth—one more degree of synergy of that
which is life-oriented—could make a quantum jump,
because synergy makes a quantum jump. 

  Then the last factor, if you go over to the macro and
you think of the technologies, not absolutely new sci-
ence but such possibilities as abundant energy, as
fusion. I don’t know if zero point energy is possible or
not, but there are certainly scientists that think it may
be, if you imagine that energy itself will not be limited in
an Earth-space environment, not just in an Earth-only
environment. With synergy among social systems that
could be more win-win-win and the evolution of
human consciousness, then you see that a quantum
jump is already in the making because all of this is
already happening.

  So, I just want to put forward from the deeper point
of view of not just how we could become ethical, but
that evolution itself is throwing up some possibilities
which, if we are more conscious of ourselves and affirm,
connect, and believe in it, we could be far closer to a
quantum jump than we know.

Chaisson:  The very fact that we are here talking about
these things may well mean that we are on the road right
now toward ethical evolution and this is the appropriate
process, however confusing it seems. 

…there is an evolution in 
consciousness itself, it is evolving 

towards a more natural experience 
of empathy and connectedness.
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Wolpoff:  This is a short comment, and I am totally out
of character, because it is absolutely noncontroversial. I
would only like to say this about the whole ethical issue:
Every functioning society on our planet has an excellent
ethical system, and no ethical system is any better than
any others. They all work and they all work well. They
all tell people how to behave and why to behave that
way, and they encode it so deeply in their perceptions
and beliefs, that if only followed, this would be a perfect
world. I don’t think we need the evolution of a new eth-
ical system. I think we need some way of addressing
adherence to the ethical systems we already have.

Chaisson:  You said it was not going to be controversial! 

Anderson:  I want to expand a little bit on my response
to Barbara. We all believe in diversity, and I think we
had better remember that we live in a world that is seen
radically differently by significant groups of people. If
you go look at the bestseller list, many people are read-
ing books about the disappearance of people who are
good Christians who are being raptured up to be with
God, while a lot of other people, including, I suspect,
most of us, are left to sit here and rot. I bring that up
only to stress the point that there are really radically dif-
ferent ways of viewing the world, and we need to know
that we live in a world in which those radically different
points of view exist and coexist with us.

 I am disturbed by what I consider a pseudoscientific
piece of proof that people who think more or less like us
are about to take over. I find that a dangerous trivializa-
tion. If you and I talked about it long enough, we might
find we agree, in different terms, about an evolution of
consciousness and an evolution of people’s understand-
ing of the world that has taken place, and which is not,
I’m afraid, in the keeping of right-thinking New Age
folks in California, and maybe not even especially so.

Sahtouris:  During the break, Robert Muller asked me
what the Greek meaning of ethos was, and so I consulted
Panos, the other Greek here. Out of that discussion, I
came to ethos or ethics as being aspiration to the highest
human good. Now, ancient Greeks thought in terms of
groups, in terms of the polis, the community, and so it is
not just personal good.

 As a biologist, I said I was interested in formulating
ecological ethics, because actually, Eric, I too like to
sometimes get back to the question: Can we describe
these things purely through a biological and physical
way of thinking? I often serve as interpreter between
spiritual and scientific communities, so I do it both
ways. When we look at the animal communities in evo-
lution, we find aggression and territoriality often dis-
cussed, as E. O. Wilson would agree. What we find when
we really observe them is that it is extremely rare for
individuals within a species to kill each other over a sys-
tem that spreads individuals out over resource areas
quite effectively through ritual negotiations, on the
whole.

Scientists sometimes tell us that we make war on
each other because of our animal heritage; I say: You
haven’t looked very closely at our animal heritage. The
problem with humans, who have the advantages of the
freedom of the big brain to determine behavior that
comes wired into other species, is that the limits on
behavior were lost with this opening to more choices.
We don’t know when to stop; therefore, we are the only
species that requires an ethical system to tell ourselves
how to behave, and to behave in terms of the greater
good of the species.  I think we are getting this in many,
many ways around the world now. The consciousness of
being a larger living system is emerging in myriad ways,
and I really see that as evolution thrusting us into this
awareness, in some sense, in this fractal biology sense. It
is our turn to have experimented with individualism
and now have to reform into community at a higher
level.

Elgin:  I would like to return to the whole notion of ado-
lescent psychology versus adult psychology. If you are
an adolescent, you have Mom and Pop to set down some
rules. We are moving into a situation that is so complex
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at a global scale that Mom and Pop are no longer going
to set the rules, so we are going to have to be self-orga-
nizing adults that recognize consciously what’s happen-
ing in the world. We will need to take charge of our lives
and be ethical agents ourselves and not look externally
for the rule process. Then that goes to the evolution of
consciousness and whether we as a species have a feeling
for a living universe, a living planet, and whether ethics
can come out of that intuitive self-sense in an effective
way or not. I think that will be a crucial issue for our
future.

Heylighen:  I wanted to elaborate a little bit on the com-
ment made by Milford, where he said that each commu-
nity has its own ethics and it works. It is true that
historically communities could survive only because
they handled ethics as law for the community to sur-
vive. The problem is, if you have different communities
in different regions, they tend to have somewhat differ-
ent ethics, and usually the ethics of a community
extends only to itself. It means that members from
another community are considered strangers or aliens,
and the rules do not apply to them. That is why all com-
munities would, for example, forbid murder; you can-
not kill somebody. But that does not apply to war,
because in war you are fighting with another commu-
nity, so killing somebody from the other community is
not murder; it is war.

What we are seeing now is globalization, which
means that these communities are becoming larger and
larger because of the communication, because it has
become easier to travel, to communicate with people.
The communities tend to extend larger and larger, and
in the end we are moving to one ethics for the whole
world. The problem is that each of these communities
has ethical rules that are, in large part, the same, but also
in some parts different. For example, for the Hindus,
you are not allowed to eat beef. For the Muslims, you are
not allowed to eat pork. At a certain stage those two
rules come into conflict. What will happen is that these
different rules will probably cross-fertilize; some of
them will be selected out; some of them will become
more important; maybe some little ideas will be added
here and there. I see that there is an evolutionary pro-

cess where the different ethical systems will merge, and
hopefully the best elements of all of them will survive as
a global ethics.

Ioannou:  A bit more on this idea of ethics. Ethics don’t
fall from the sky. They exist in human society because of
their survival value. They have evolved in human soci-
ety because of that value. They have helped to pull peo-
ple out of  the caves to live together in organized
societies. As Francis said correctly, within each human
group the basic ethical values are common, by and
large, whether they are small groups or whole nations
and countries. But as different groups became isolated
over long periods in different parts of the world, they
also evolved various differences, not only in external
form but also in culture and ethics, that became incor-
porated into their social structures. These differences
are reflected nowadays in the huge variation of the
human species in different nations, countries, and con-
tinents. Occasionally, as groups expanded in population
and came into contact with each other, conflict arose
leading eventually to the emergence of boundaries and
wars for the conquest of one group by another. The
boundaries between countries are now more firmly laid
down than they were ever before in human history. You
get shot if you try to cross them.
     But now as communication between people across
great distances increases, we begin to see the melting
away of some of these boundaries. These boundaries
don’t make sense any longer in the minds of most peo-
ple. It is only in some places, like my own country
(Cyprus), where I cannot go to my home because there
is a dividing line that has been created by force and I
would get shot if I tried to go across to my home. I can
only see my home in the distance from the wrong side of
the dividing line.

 But the new ethics…for sure, we have to develop
new ethics that encompass individuals as part of one
major human group and not just a lot of small individ-
ual groups. I can’t say that I am a Greek Orthodox,
because the moment I do that, I distance myself from
every other human being, whether it is a Muslin, a
Hindu, or whatever. I know. I keep a lot of the things of
the Greek Orthodox, the good things, but I can’t say I
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am a Greek Orthodox, because it puts a dividing line
between me and other human beings. I think other peo-
ple, a lot of us, will have to go through the same kind of
process, of shedding some of the baggage that we carry
that reflects our evolutionary history in our small
regions of the world. 

Chaisson:  On the positive side, of course, some of those
boundaries are coming down. You can travel in Western
Europe now from country and country in the EU with-
out even a passport. I take that to be a hopeful thing.  

Observer:  I would like to put sharing on the table,
speaking to the idea of the greater good. While there are
radically different ways of knowing and being, and we
are getting to this evolved consciousness, not only in
being but in the way we govern ourselves as individuals
in society, we are probably talking about a very small
part of the population that has gotten to that evolved
state of being. If we say that global citizenship is funda-
mentally about being able to participate in effecting
one’s surroundings, fundamental to our ethics has to be
getting more people in that position of participation.
And that is going to mean sharing some of the resources
that we have—intellectual, physical, and so forth.

Wolpoff:  I want to make two comments on this. First, I
think this conversation has confused, to some extent,
ethics and religion. I think many of the comments made
addressed religion without addressing ethics. I would
like to make this point about ethics: We already live in a
world system. There is no society on this planet that is
outside of that system. Let’s glorify in the diversity of
that system and not assume that we are going to develop
any kind of world ethical system. Why would it even be
a good idea? If we are evolutionists—and I believe we all
are—evolution is based on variety; it is not based on
uniformity.

Chaisson:  Good point, Milford. Ervin?

Laszlo:  Let’s not confuse uniformity with unity; they
are two different things. Unity we need; uniformity we
don’t. But then, ethics should grasp what we have in
common and allow the diversity.

To continue with what Francis and Panos said,
because I agree with those comments, in virtually the

entire history of Western ethics, only conscious agents
were considered to have rights, because only they were
considered to have obligations and could make choices.
Now, this left all of nature out of it. Now we are extend-
ing ethics to all of humanity, but we also have to extend
the notion of rights to nonconscious agents, which are
living things. We need an ethics that assigns intrinsic
value to all things, human and nonhuman.

Muller:  I want to respond to what you said about love
and sentiments. Recently at University for Peace, at the
end of a three-month course on peacemaking, I was
supposed to give the last speech to end it. Afterward,
one of the students spoke up and she said, “Mr. Muller,
for three months I have been hearing about peace. I
have never heard the word love, and I thank you for hav-
ing used it three times in your ending speech.”

Chaisson:  Very good. A comment from an observer. 

Observer: I just wondered if perhaps, in terms of unity
and not uniformity, the unifying factor might be—for-
give me for saying this—the arts, again, television, and
the internet. Even in the remotest villages in the future,
if they can access information, they will create their own
realities; they won’t have to buy into the religions or eth-
ics of others. It will be a form of creating their own eth-
ics and spirituality rather than a buy-in factor of
traditional situations that have created what we have up
to this moment.

Chaisson:  Barbara.

Hubbard:  I would just like to say a word about the indi-
viduation and individuality and uniqueness that come
through synergy. I really don’t feel we are becoming all
the same; I think we are becoming ever more unique as
we become ever more unified on a global scale. This is
not just one against the other. The uniqueness increases
with the unity but not with the uniformity.

Chaisson:  This has been a wonderful discussion from
my point of view, even though I didn’t have a chance to
get my points in there. I think it has been a good oppor-
tunity for discussion of a wide variety of topics that are
very, very close to us. It has been a wonderful afternoon
and I thank you all very much.

We need an ethics that assigns
 intrinsic value to all things, 
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All participants reconvened to hear reports of each of
the six small groups concerning current assessments of
factors that may be critical to humanity’s long-term sur-
vival.

Moderator: Karen Armstead

Participants: Plenary Session

Group Representatives:  

Group 1 – Joseph Coates
Group 2 – E. Julius Dasch
Group 3 – Frank Miele  
Group 4 – Susan Blackmore
Group 5 – Wendell Bell
Group 6 – Eric J. Chaisson

Karen Armstead (Moderator):  We had six groups. Your
conversations were to assess the past and present status
of subjects that appear likely to have an important bear-
ing on the long-term future. Let’s have the group pre-
sentations, moving numerically from Group No. 1 on
down. Who is reporting for Group No. 1? 

Coates:  We were talking about the role of science and
technology now and in the future. We ended up with
four items to look at: genetics, nanotechnology and
biology, technology of consciousness, and evolution of
artificial intelligence—going beyond human under-

standing and control. We got to that list by putting
together first a proposed agenda of topics that people
wanted to talk about and then voting that down. There
were 23 concepts proposed, and about a third to one-
half of them were really not science or technology, but
had to do with meta-issues. They had to do with the role
of science in societies, epistemological questions, and so
forth. Perhaps a lesson for the Foundation and its future
activities when it begins to explore technology is to pay
more attention to the desires of our group to engage
some of the meta-issues. Voting drove some of them
out; they came up heavily in the discussion. The meta-
issues were important, and it was a sophisticated group
in terms of technology.

The topic we started with began with the subject of
biomachine interface, and had to do with the effects of
more and more technology integrating into biological
systems and becoming more important. We had a lively
discussion on that. In epitomizing it, George Bugliar-
ello, who proposed it, said, “Well, I would sum it up by
calling it biosoma.” Capturing it in that form launched
further discussion. We ended up with the notion that
the introduction of the biomachine interface represents
a model for the wider introduction of information tech-
nology into virtually every sector of society. Out of that
discussion came a generalized model. That discussion
could have been duplicated for many different areas,
including such unexpected fields as materials. 

The technology of consciousness was a particularly
interesting topic because, in my judgment—and not
everybody in the room would agree with me—it was
extremely confusing. There was no real consensus on
what consciousness is. One suggestion was awareness.
Another suggestion was that it is awareness of aware-
ness. The discussion started off with some fairly prosaic,
observable things in which the influence or manipula-
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tion of our consciousness goes on through marketing,
i.e., various kinds of attempts to sell us. That discussion
evolved, picking up a theme from the luncheon speaker
about vertical consciousness and the notion of intense
and layered consciousness, and moved into a discussion
of the awareness of the self, others, Earth, and so on. I
mention this only to highlight the confusion. We need
to pay more attention to subjects that are matters of
confusion. Presumably if we could have clarified this
discussion, in another three hours we would have come
up with some interesting, solid stuff. The confused sub-
jects may have an interesting higher-payoff topic for the
future. Consider: Consciousness enhances understand-
ing, consciousness as an emerging phenomenon, con-
sciousness as it is changed and influenced by various
things that go on in our lives, and so forth. 

The third subject that we talked about was genetics.
Although several layers of it were mentioned—people,
plants, animals, microorganisms—most of the discus-
sion concentrated around DNA, genetics, and people.
We ended up with not a rift in the group, but an aware-
ness of the need to pay attention to potential abuses and
the need to control them. That was a theme in each of
the four topics we discussed. There was a tension
between the poles of early and late control and regula-
tion, earlier or late awareness of difficulties, earlier or
later intervention to manage or control them. Again,
nothing definitive. 

Going back to our list, we had two topics left to
choose from: nanotechnology and biology, and the evo-
lution of artificial intelligence beyond human under-
standing. The group instantly recognized, when we got
down to making a choice, that they were really the same
topic, coming out of Bill Joy’s recently and widely dis-
cussed essay on the frightening prospects of three kinds
of self-reproducing technologies: genetics technologies,
nanotechnology, and autonomous robotics. Our dis-
cussion moved along that line. We opened up a number
of questions about how real this fear is, what the kinds
or processes are that might lead to these technologies
running wild—that was the Joy hypothesis, that they
will run wild to the point of, perhaps, leading to our
own destruction. What might be the control mecha-
nisms? What might be the awareness that would influ-
ence them? We didn’t come to any firm conclusions.
This discussion, unlike the others, was virtually 100 per-
cent framed around a putative set of risks, namely self-
reproducing systems being intrinsically risky. Our dis-
cussions, rather than definitive, were exemplary of how
to begin serious discussions about the long-term effects
of technology. 

Moderator:  Isn’t it good to hear that a group had an
exemplary discussion? Okay, Group No. 2? 

Dasch:  I am not the leader of  Group No. 2, but
Magoroh Maruyama had to leave and asked me to take
his place. Our members were William Calvin, Andre
Frank, William Kellogg, Meng-Kin Lim, Magoroh
Maruyama, Robert Shapiro, Allen Tough, Paul Werbos,
and myself. Our subjects were space, our place in the
universe, and wild cards. 

Space, why go there? There was quite a bit of dis-
agreement in our group about why we need to go into
space. There were questions like: Why not spend the
money on oceans, homelessness, or poverty? In the end,
we pretty much agreed that we need to go there for sev-
eral reasons: to preserve Homo sapiens, the frontier
spirit (“We gotta go there!”), and space commercializa-
tion, including fuel materials from the moon and from
asteroids. We talked a little bit about the biological uni-
verse and Fermi’s Paradox—Where is everybody? We
didn’t come to any agreement on some of these subjects.
      We went on to the topic of our place in the universe
with the question: Who are we? Paul Werbos told us the
story about the fish that asked this question: “Why are
we here?” The fish spent a year or two going around and
asking all the fishes, “What is our purpose? What is our
place in the universe?” After a couple of years, he came
back and he said, “I figured it out: We are sushi.” 

We talked about stewardship: How do we take from
Earth or asteroids or the moon what we need in order to
live, but be able to live with what is left? We talked about
renewable and nonrenewable resources. A particular
example is water, which we think of as renewable, but it
is not completely, in the case of Los Angeles and lower-
ing water levels. It is replaced but not at the rate at
which it is being taken out. 

Finally, wild cards. We talked about several. We
talked about climate, and again there was some dis-
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agreement, but I think it was agreed that the natural
world is showing much greater climate changes. We
know that we are adding greenhouse gasses and that
human intervention, the anthropogenic factor, is real.
We are talking about global warming now and not just
global change. A point was made that it is not just grad-
ual; there can be tremendous climatic change very fast,
perhaps even within five years, which could be very
destructive. We talked about pandemics such as tuber-
culosis and AIDS. Robert Shapiro said that it is possible
that developmental molecular biology will lead to cures
for these, maybe within several decades; however, others
point out that genetic engineering gone astray could
cause greater problems. 
     We moved on to asteroids. We all miss Gene Shoe-
maker and his work on asteroids; he was certainly the
leader and his loss is terrific. We talked about the time
scales for the possibility of asteroid impact on Earth.
Although the time scales vary, certainly between
300,000 years and a million years, the chances are very
low but substantial that a one- to two-kilometer body
could impact Earth with global consequences. 

We talked about joint disasters. For example, the
asteroid that hit the Yucatan and was supposedly
responsible for the demise of the dinosaurs could have
caused volcanism on the other side of the globe, in this
case, in India, which could cause climatic change by
throwing dust into the air, tsunamis, or earthquakes.
Several people have pointed out that some of the wild
cards may be closely related. The good aspects of aster-
oids were also brought in by our chairman, who talked
about using asteroids for fuel, construction materials,
and energy sources. 
      We had a little bit of discussion about intellectual
wild cards, particularly the internet-driven process of
education, which could lead to a dual society of those
that know and those that don’t. Then there was a men-
tion of robotic replication, the possibility of a take-over
by robots of the human community, even in a time scale
of perhaps less than five decades. That was very, very
quick, so let me open it up for those in the committee to
add anything I left out.

Shapiro:  Julius did a good job of describing what tran-
spired. Perhaps I could take a second to bring out the
unifying theme behind all of this, which is a substantial
chance that one or another of these wild cards could
take our species out, or our civilization out, rendering
all of the other developments irrelevant. What is impor-
tant, if we are to have a place in the universe, is to find
some way of preparing in advance for some of these
adverse consequences, for having some plans in hand,

so that when disaster, despite our efforts, does hit us, we
can still pull some of the chestnuts out of the fire. Using
space for that purpose is one thing that was discussed a
lot in our conversations.

Tough:  Julius mentioned that one of our topics was our
place in the universe. He mentioned the shift in think-
ing from a physical view of the universe to a biological
view of the universe, that the universe is possibly filled
with life, although we have no actual verified evidence
so far. Also, people are beginning to think it may not be
a universe filled just with life; it may be filled with intel-
ligence, and that intelligence may not be flesh and blood
or biological. It may be machine or maybe even some-
thing that transcends or goes beyond machine intelli-
gence. So, we are shifting from a physical to a biological
and now to an intelligence view of the universe or cos-
mology.

Calvin:  One thing that really came out was that speed
matters. Don’t get trapped thinking about slow trends
like the ice age’s glacial pace or even the greenhouse
warming’s ramp-like rise over a few centuries. The cli-
mate record is full of these events that happen as sud-
denly as a drought and some of them last for many
centuries. They occur very suddenly, like within about
five years. While Homo sapiens has survived, perhaps,
two dozen of these in the last 115,000 years, civilization
has not; civilization has been around for maybe 6,000
years. The last of these really abrupt climate changes was
about 12,000 years ago. They happen on an average
every two or three thousand years.

Moderator:  Thank you, Bill. Are we ready to move then
to Group 3? 
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Miele:  Our group was supposed to talk about the
planet: environment, resources, population. Of the
many topics that would come under that rubric, we nar-
rowed it down to three that we concentrated on: popu-
lation, energy, and climate change or global warming. 

Now, our group came to the conclusion and pro-
jected into the future that population is continuing to
grow, but the rate of growth is slowing down. It is likely
by the end of the century that there will actually be a
shrinking in population in much of the world. However,
the rate of change is not uniform throughout the world.
In some places it is increasing quite rapidly and proba-
bly will continue in the future; in some places it is
already starting to shrink. The point was made that in
the past, demographic forecasts have been subject to a
great deal of inaccuracy, particularly estimates of carry-
ing capacity, but, like most sorts of measurement, these
have become increasingly accurate as time has gone on.
     The fact that the rate of growth is different in differ-
ent parts of the world is both a plus and a minus. There
are certain nations—the European nations and some of
the technologically advanced nations in the Pacific
Rim—that actually will be dependent on importing
workers to perform some of the jobs there. So, you can
look at it as a plus or a minus. Even assuming that the
rate tends to go down over time, in the short term we
are still going to face the fact that you’ve got a spurt of
population growth of 70 to 80 million per year that may
put a strain on many nations of the world, producing
illegal immigration problems and things associated
with that. 

Regarding energy, we agreed for the most part that
fossil fuels are becoming depleted at various rates and
that, therefore, prices will rise. But if the market works
properly, alternative fuels will become more competi-
tive, and alternative fuels and increases in efficiency and
conservation can buffer that effect. There is a political
effect on two ends: One, in some nations in the world,
things that hold promise, like nuclear power, have actu-
ally been spiked. On the other hand, some would argue
that simply allowing the market to work isn’t enough
and some sort of political action needs to take account
of what the marketplace doesn’t account for, at least in
the longer term. 

Contrary to the conclusion another group came to,
in our discussion of climate change and global warm-
ing, the group accepted that scientific opinion is
divided. Our group was divided on the extent to which
we think the majority is on one side or the other of this
issue, the extent that it matters in a scientific dispute,
and the extent to which it is changing. One thing that we
did think is important is public perception of what the
issue is about, how the public perceives the whole global
warming issue. 

We agreed that the issue now is no longer what the
consensus of science is on this, but the application of
what is known as the precautionary principle—whether
we have to insure ourselves against a possible risk or
whether that really involves opportunity costs, which
prevent you from doing other things that may be more
important. We did all agree that some type of energy
conservation produces valuable results. 
      We also noted that global warming may not be a total
negative. In some parts of the world, some models of
global warming could actually increase agricultural
productivity. To some extent, it will depend upon
whether you are a polar bear or a parrot, whether you
like global warming or not. There was division within
the group on these topics, and this came both at the
beginning and at the end of our discussion. 

From hearing the previous two summaries, I think
this is going to pervade all of the other discussions, and
maybe some of the other speakers will want to comment
on this. Pervading all of this technical expertise, there is
a whole question of ideology versus facts or knowledge.
To what extent does ideology drive the selection of facts?
To what extent do the facts that you are aware of influ-
ence your ideology? One of our members pointed out
that you could almost get everybody’s opinion on these
issues to line up along one scale, which suggests that
there is some sort of ideological factor here. 

We also raised the role of the media. Since I was the
only media person, I got beat up as I usually do by
everybody because I find that no matter what side
someone is on, they always say the media misrepresents
it, and always makes the other side look better. So, how
do you present the story accurately? If you  say that the
consensus is in favor of global warming, then you are
accused of not giving both sides. If you say that every-
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body is against global warming, you are not giving both
sides. But then if you present both sides, you hear that
you just went out and found the contrarian. So, you
really can’t win on that, but media can play a very
important part in driving this whole process, particu-
larly if you are interested in some sort of government
action or at least a government dialogue on these sorts
of things. In the modern world, media really is the
engine that drives all of this, and the internet is one of
the ones that allows a broad-based citizenry to get
involved. 

Moderator:  Okay. We are ready for Group No. 4 then.

Blackmore:  I am the first one who is the proper group
leader. Our group was talking about genetics and soci-
ety. We started out with the problem that we weren’t
entirely sure what we were supposed to be doing. What
we did is two things. We had a rather wide-ranging dis-
cussion of genes and memes and society and behavior
and intelligence. Then later on we concentrated on the
trajectory. These were two very different tasks and I
would like to describe, briefly, both of them. 

In the first part, there were roughly four themes that
came out. First of all, someone threw onto the table the
idea that we shouldn’t just stick with our normal gene
talk and that we should consider alternative views. In
various ways during the conversation other alternative
views came up. There was a discussion about Eastern
versus Western approaches and how they differed and
how much attention we should pay to Eastern versus
Western views. There was some talk about the mind/
body or mind/brain relationship and the nature of con-
sciousness, and whether we were epiphenomenalists,
whether we believed in consciousness or mind as an
emergent phenomenon and, if so, whether there was
any downward causation of mind affecting body. And
there was some discussion on whether mental effects
could affect genes and physically measurable properties. 

The second theme was the vast split between the
knowledge and understanding of genetics that scientists
and, in particular, geneticists have, and the public
understanding of genetics. Everybody was agreed that
this is a vast gulf, that it is a problem for society and

something that we need to think about, but not every-
body agreed about the direction that this gulf takes.
Some people thought that the public understanding is
rather in the direction of highly deterministic: the pub-
lic thinks that genes determine everything. Other peo-
ple thought that, no, it was the other way, that the public
generally doesn’t realize how much of our behavior we
now know is in some sense influenced by genes. 

This is somewhat related to the third issue, which is
the question of the public’s—well, everybody’s—fear of
the new knowledge that we are acquiring. We as scien-
tists may be frightened, but there is a lot of fear generally
in the population. The causes of this fear are partly lack
of knowledge and lack of understanding, which always
causes fear, but also questions of control, manipulation,
and power. So, we discussed to some extent, who holds
the power now. Does the power for using the new
understanding and knowledge in technology rest with
governments, with large corporations, or with any other
kind of institution, or does it still rest, to some extent,
with individual people? Some of the group thought that
the large institutions at the moment hold the power,
whereas others thought that inevitably we are in democ-
racies and market economies, and people will circum-
vent any kind of barriers that large institutions put up to
the use of technology and knowledge about genetics. 

The final topic—and Frank was right—could easily
be called ideology versus facts. What I have written
down here is: Is science universal? This came out of dis-
cussion of the alternative views. Somebody made the
point that we have on the planet plenty of ideologies,
plenty of religions, and so on, but there is only one sci-
ence. We don’t have East science and West science; there
is only one science. This led to some discussion about
whether we need to broaden our talk in science, of the
role of different discourses in science, and the nature of
facts, and to what extent our theories, ideologies, world-
views, and views of human nature affect what we call
facts in genetics. So, those were the kinds of themes that
ran through what was quite a rambling and varied dis-
cussion of genetics in society. 

We then took seriously the assignment that we had to
come up with a trajectory summary, and this proved to
be quite different. I said to the group, “I don’t know
what a trajectory summary is; help!” Instantly people
came up with very coherent descriptions of what has
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happened in the last hundred years or so in the area of
genetics. Very briefly, it is this: If you go back to the turn
of the century or the very end of the 19th century, you
see largely a biological deterministic view of human
nature. This was overthrown largely in the 1920s and
1930s by a view that was quite different, based in the
idea that the human being is something like a blank
slate that is infinitely malleable, that is very varied across
different cultures, and very much affected by the envi-
ronment, rather than anything biological. Some people
described this as a wrong tack, going off in the wrong
direction, losing the plot—all sorts of metaphors for it
being the wrong way to go. It lasted a very long time. 
     We have now moved back, in the last part of the 20th
century, to a new kind of biological determinism, one
based in a much greater knowledge of how genes work,
of understanding the principles involved, understand-
ing the structure of DNA, and so on, and doing substan-
tial work to show just how much of human behavior
and ability and intelligence is based in the genes, or how
much of the variability is related to variation in the
genes. 
     Interestingly, we didn’t talk about something very
important. We realized this at the end and I am sure we
will talk about it, and that is the genetic basis of racial
differences in intelligence and other abilities. This is
perhaps related to the fear question, that perhaps even
we were afraid, or perhaps we just had so much to talk
about we didn’t get around to that important topic. 

Moderator:  Okay. Group 5?

Bell:  Our group was on globalization and governance. It
was a textured, complex, and sophisticated discussion,
and I will try to hit some of the high points. We started
by agreeing that globalization is certainly not a new
phenomenon. It goes back centuries, perhaps even
beyond the 3rd century BC with various efforts politi-
cally, militarily, or economically to dominate what was
then the known world. In terms of globalization today
and its current status, we saw various kinds or aspects of
globalization. There are obviously various forms of
media that have spread over most of the globe, multina-
tional corporations, the spread of Western culture and

the dominance of Western culture. Developing coun-
tries are also participating in the globalization process,
as are various kinds of other organizations, including
the United Nations. 

We talked about different manifestations of global-
ization: the cultural, linguistic, economic, governmen-
tal, environmental manifestations. Also, from the
cultural, we pulled out the artistic in that some of our
number thought that one of the important ways that we
were neglecting to communicate throughout the world
was through the artistic expression of various groups,
especially some of the groups that do not participate in
the obvious dominant financial and economic phenom-
ena of globalization. 

We talked about globalization as a Western economic
imperative or state of mind, including the European
Union, the United States, the elites of developing coun-
tries, and, in that context, talked about who was being
left out. Obviously there are many groups that are left
out of globalization. I read the other today that perhaps
a billion people in the world today have never even used
a telephone, where there are other billions of people,
obviously, who are participating in instantaneous com-
munication across the globe with email and the inter-
net. 

Some of the unintended effects that we talked about
were the exclusionary aspects of some of the globaliza-
tion phenomena: for example, the dominance of the
English language today, the fact that the system is very
susceptible and vulnerable to terrorism, the fact that
some developing nations, as in Africa, seem to be being
pushed further and further behind and out of the sys-
tem, instead of being incorporated, and, especially
through the dominance of the Western media, the glori-
fication of violence and crime and other aspects of cul-
ture. 

When we turned to governance, we talked about two
aspects of governance. There are the obvious efforts to
create institutions that relate to the governance of the
global activities, or supraregional activities, but we felt
that we needed to consider not only specific institutions
and organizations when we talked about governance,
but also the values and norms that exist. The institu-
tions and organizations are obviously important in
allowing participation, sharing power, and making
decisions, but those rest upon a set of understandings
and norms and cultural values. 
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We talked about the role of international organiza-
tions, multinationals in nongovernmental organiza-
tions, and, of  course, they all provide a kind of
substructure for certain kinds of supraregional activi-
ties, as well as unilateral and multilateral agreements.
One big question is accountability. As we create or try to
create governing institutions and norms for areas larger
than local territories and the nation-state, who is going
to make people and organizations accountable? Who is
going to try to prevent corruption? Who is going to try
to prevent the subversion of the will of the people?
There is always a question of accountability in talking
about any of these organizations. In the case of interna-
tional organizations, often it is the sovereign nations
who are involved. Multinational corporations obviously
are somewhat free from accountability, in terms of the
polity, and nongovernmental organizations often repre-
sent very small interests and are, themselves, not demo-
cratic. 

We talked about another kind of governance. Gover-
nance is not necessarily related to global institutions
and organizations. We have governments of local areas
and states and supraregional activities. We talked a lot
about whether or not the neoliberal democracy has, in
fact, won out and is today the obvious single alternative,
and we decided that, no, that was not true. First of all,
under the name of democratic regimes, there are all
kinds of alternative systems, some being rather corrupt
and authoritarian. Elections are sometimes held and the
results not announced, or elections are held but they
aren’t honest elections. So, the fact that a political sys-
tem calls itself democratic does not mean that, in fact, it
is having free and fair elections and the maintenance of
public liberties. And even if that were the case, we
thought that we need to remain open to alternative ways
of ordering things and governing. It would be presump-
tive to assume that in the year 2000 the human commu-
nity has invented the perfect system and there is no way
in which it could be improved. 

There are other options and other models, including
local tribal options and traditional options. Tony Judge,
particularly, calls on us to be inventive and to think of

other alternatives. He wonders why a lot of alternative
options are often not even put on the table. Finally, I
will conclude by saying that, given the current state of
governance and globalization, we feel there is no cur-
rent, adequate mechanism for global governance. As yet
none has evolved, whether we are talking about the UN
system or NGOs or multinational corporations. Also,
there are no fully adequate universal norms and values.
Our feeling is that, while there are developments in all
of these areas, as of now they are inadequate. Yet, global-
ization in many cases is continuing, but without the
democratic governance giving people the input that
they ought to have. 

Moderator:  And the last group, Group No. 6 on evolu-
tion. Eric? 

Chaisson:  I must say that it was a real pleasure working
with the participants and observers in our group. I
sometimes go into group sessions like this thinking, as
Arthur Koestler wrote about in Call Girls, that we
become in our group just a microcosm of the very prob-
lems that the world is trying to solve. But that was not
the case in our group at all; it was a really high-level
group, high-level discussion, intelligent, intense at
times, and, I thought, very productive. We actually
reached a consensus on a couple of major issues and
perhaps not so much of a consensus on a couple of
other issues, among many things we talked about con-
cerning evolution. 

One of the issues for which we did reach a consensus
is that we do seem to feel, all of us as a group, that we are
on the threshold of some major change, some era, some
opportunity, some grand new age. Perhaps it is because
of globalization, however new or old that may be, but
the problems we see before us now do seem to be of a
nature that is considerably different from the ones that
we have considered in the past. Particularly, in the evo-
lutionary sense, we do seem to have become now the
agents of change; we do seem to have the opportunity
now to begin to even legislate laws that have an evolu-
tionary implication to them—quite unlike any other
species on the surface of the Earth before. I was sur-
prised that we achieved such a consensus on that,
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because I often question in my own work, and I know
my students question me all the time, rightfully: Are we
anthropocentrically thinking when we think that we are
at the threshold of a whole new era? A lot of other his-
torical people probably thought that they were at the
threshold of something special, as well, but I think we
did achieve a consensus that there is something different
now, at this particular moment in time, in the larger
scheme of things, where, again, we have become, as I
say,  the agents of change. 

We were not quite as successful attempting to achieve
a consensus on another issue that I put on the table,
which pushed a hot button concerning the degree to
which cooperation versus competition plays a role in
evolution. If we are, in fact, the agents of change, the
issue comes up immediately. As we sense and feel that
cooperation would be good, should we attempt to engi-
neer a higher degree of cooperation? Speaking for
myself, I feel that as I look at the historical record, the
evolutionary record, the evolutionary narrative, compe-
tition has played an enormously important role. It may
well be that we will want to consider very carefully
whether or not we should remove an element of compe-
tition. Competition may be so much a part of the natu-
ral process, in the natural scheme of things, that we best
not tamper with that. That was a good issue that we bat-
ted back and forth. We did agree that in the process of
natural selection, however it is working, however it will
work in the future, competition versus cooperation will
be a complex one, as Walter Anderson put it, “a multi-
centric complexity.” You can talk to him more about
what that really means. 

We also did not achieve too much of a consensus, and
I wasn’t surprised, about the evolutionary paradigm
itself, the new paradigm, the evolutionary scenario that
many of us are trying to build. The issue there and the
degree of difficulty in coming to grips with that was
whether or not we do need new science to incorporate
within that evolutionary scheme, or whether or not we
can attempt to build an evolutionary scenario based on
good, solid, accurate, current science. 

There was an expected disagreement from one side of
the table, which was that many of the natural scientists
are holding onto the notion, as I am, that we can build a
very strong and powerful evolutionary paradigm based
just on the current kind of science that we know. By that
I mean nonequilibrium thermodynamics and fancy sci-

ence, cutting-edge science, frontier science, but not nec-
essar i ly  reach  beyond into  some new kind of
demonstrable phenomenon that we don’t quite under-
stand in the world of science. However, Brian Swimme
made a good point when he said that what he and others
suggest might be missing in the scientific evolutionary
scenario is just the notion of value. Perhaps value needs
to be incorporated more into the nature of the science
we do. 

Indeed, the scientific method that we teach our kids
as a very objective machine that moves from data to
hypothesis to…it doesn’t work that way. When you are
in the trenches, you know if you are a scientist that it is
very confusing; it is very subjective. When you are in the
trenches, it is full of bias and opinion and emotion and
value, but objectivity does begin to emerge over the
course of time. Galileo had the same problem; he had a
lot of subjective difficulties in real time, but eventually
we came to recognize that, yes, the Earth does go around
the Sun, even though 40 percent of the citizens of the
United States are still having trouble with that one. The
objectivity does emerge. Brian has a good point about
value, and Duane Elgin as well. 
     Spirituality, for Duane, means just simply being alive
in a living universe. So, maybe there are these other val-
ues or biases or emotions that need to be attached to our
new evolutionary paradigm, as well. But for the time
being, some of us, I have to admit—and that was the
nature of the difficulty achieving a consensus here—are
holding onto the notion, the hardcore notion, the natu-
ral science notion, not a reductionist notion, but a
materialistic notion, that we can try to build the evolu-
tionary scenario and paradigm based on just currently
known, good, solid, accurate science. 

Finally, we did actually achieve a consensus some-
what on the issue of ethics, in the sense that the word
ethics was used in our conversation as much as the word
evolution throughout the afternoon. Everyone embraces
the notion that we need a kind of ethical understanding
or an evolutionary ethical leap forward, perhaps. We
tried to explore, with the help of Barbara Marx Hub-
bard and a variety of other people on the committee, the
notion that we might do well now to identify specific
factors, quantum factors as she calls them, or specific
practical steps that we can take as we move on toward
achieving a viable ethical standard. It was pointed out
that every culture has aspired to achieve some degree of
higher state of being and that is, in a sense, ethics. 

Competition may be so much a part of the natural 
process…that we best not tamper with that. 
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The consensus that was achieved, with regard to eth-
ics—and I think it is a very hopeful and powerful one
with which we ended our discussion—is that by having
the very discussion that we had, by having the very dis-
cussion that we are having here, by having this very
meeting, I don’t think we are just talking to ourselves. I
think there is a larger dialogue beginning to occur, that
we are, as a species, now on the road toward an evolu-
tionary ethics and that is, perhaps, the natural scheme
of things. 

Moderator:  Thank you, all.

…there is a larger dialogue beginning to occur, 
that we are, as a species, now on the road

 toward an evolutionary ethics…
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Humanity 3000 Symposium No. 1 Proceedings continues
in Volume II.

The Proceedings is also available on CD-ROM and on
the Foundation’s website: www.futurefoundation.org.
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