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July 2000

Dear Readers:

What is the status of humanity’s Search for Extraterrestrial Intelligence (SETI)? 
How and when might contact occur? What might we expect in terms of positive 
and negative impacts from that contact? In the following pages you will find the 
most current thinking concerning the likely long-term impact of a dialogue 
between humankind and extraterrestrial intelligence.

Scientists and scholars throughout the world have identified extraterrestrial 
intelligence as one of the critical factors expected to bear significantly on the 
long-term future of humanity. In summer 1999, the Foundation For the Future 
sponsored a seminar in Hawaii dedicated to furthering our understanding of 
likely cultural impacts of such contact.

We are very pleased to present this book, which provides a record and summation 
of the Hawaii seminar, as well as several insightful papers written by scholars who 
took part in those discussions. I hope you will enjoy reading their thoughtful 
conclusions.

Sincerely,

Walter P. Kistler
President and Benefactor
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Report on:

 

A SEMINAR ON THE CULTURAL IMPACT 
OF EXTRATERRESTRIAL CONTACT

 

July 31–August  1, 1999
Kamuela, Hawaii  USA

 

The Foundation For the Future is dedicated to the
increase and diffusion of knowledge concerning
the long-term future of humanity. In view of the
likelihood that a key element of our future in the
next thousand years will be contact with extra-
terrestrial intelligence, the Foundation—through
the Knowledge Workshops of its Humanity 3000
program—sponsored a seminar in summer 1999
that brought together 16 participants with schol-
arly perspectives on the Search for Extraterres-
trial Intelligence (SETI). 

 

The seminar was organized and coordinated by Dr.
Allen Tough, who has dedicated the past 20 years to
research on ETI and the future of human civilization.
Focused on long-range ramifications, the seminar

emphasized the cultural impact several decades or
centuries after dialogue between humankind and an
extraterrestrial civilization commences. The seminar
was held in conjunction with 

 

Bioastronomy ’99: A
New Era in the Search for Life in the Universe

 

. 
This report is called 

 

When SETI Succeeds: The
Impact of High-Information Contact

 

. It presents a
comprehensive review of the potential impact that
contact with a highly advanced intelligence will have
on human civilization.

This report is rather unique in its format as well as
its content. It is based partly on the ideas that
emerged during the two-day seminar, and it includes
brief written position statements that each partici-
pant brought to the seminar. But it also includes sev-
eral powerful insights in additional in-depth papers
written by several of the participants and by others.

This report, then, is neither a traditional seminar
proceedings nor a traditional collection of papers.
Instead, it combines the best features of both forms.
In this way it provides fresh, lively insights into the
long-term impact when SETI succeeds.

 

Introduction



 

iv Introduction 
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Humanity’s interaction with other civilizations in our
galaxy is likely to have a greater impact for the long-
term future of human civilization than virtually any
other event in the current millennium. 

This Humanity 3000 Knowledge Workshop focused
on the potential impact of high-information contact
with extraterrestrial intelligence in the following
topic areas:

 

1. Practical Information

2. Answers to Major Questions

3. Changes in Our View of Ourselves

4. Cooperation in Joint Galactic Projects

5. Significant Long-Term Effects That Are 
Primarily Negative

6. What Should Humanity Do Now to Maximize 
Positive Long-Term Impacts?

 

The Topics



 

vi The Topics
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Bob Citron, Executive Director, and Donna Hines,
Deputy Director, Administration, from the Founda-
tion For the Future, made the Hawaii seminar and
this report possible. As a result of their constant
encouragement and help, I found that organizing
and chairing this seminar was a very happy experi-
ence.

Jill Tarter and I met with Bob Citron and Walter
Kistler, founder and benefactor of the Foundation
For the Future, in October 1998 (at the International
Astronautical Congress in Melbourne) to work out a
good fit between the core goals of the seminar and
the core mission of the Foundation For the Future. 

Karen Meech not only coordinated the logistics of
the large Bioastronomy conference that followed our
seminar, but also ensured that the Hapuna Beach
Prince Hotel successfully met our seminar’s needs.
The participants enthusiastically agreed that the
location and service were superb. Imagine meeting
just steps from a sunlit courtyard for coffee breaks,
and just a few more steps from the warm Pacific surf
for after-hours recreation!

John Billingham prepared an immediate sum-
mary of the seminar for oral presentation at a ple-
nary session of the Bioastronomy conference. The
written version of his summary is included in this
report.

Albert Harrison and Steven Dick prepared the
superb document that forms the core of this report.
They have captured all of the major ideas from the
seminar papers and discussion, and have woven
these together into a readable and informative chap-
ter.

The inspiring and evocative cover painting by
David Hines provides an excellent portal to the topic.

Congratulations to Jill Tarter for winning a box of
Canadian maple sugar at the Hawaii seminar by

being the first participant to figure out the source of
this quotation: “If this discovery is confirmed, it will
surely be one of the most stunning insights into the
universe that science has ever uncovered. Its implica-
tions are as far-reaching and awe-inspiring as can be
imagined. Even as it promises answers to some of our
oldest questions, it poses still others even more fun-
damental.” (Spoken by President Clinton after
NASA’s 1996 announcement of possible evidence of
primitive microbial life in a rock from Mars, these
words were also used in the movie 

 

Contact

 

.)
Staff members of the Foundation For the Future

responsible for the development and completion of
this report include Jeff Holdsworth, Art Director;
Jean Gilbertson, Publications Manager; Cathy Allen,
Executive Assistant, and Ann Reid, Executive Assis-
tant.

All of us appreciate the cooperation of the Astro-
nomical Society of the Pacific, publisher of the pro-
ceedings for the much larger conference that
immediately followed our seminar. That volume,
edited by Guillermo Lemarchand and Karen Meech,
is called 

 

Bioastronomy ’99: A New Era in Bioastron-
omy, Proceedings of a Conference held on the Kohala
Coast, Hawaii, 2-6 August 1999

 

, ASP Conference
Series 213.
      Finally, I want to acknowledge the contributions
of all of the seminar participants themselves. Their
ideas provide the intellectual foundation for this
report, and provide humanity with a fresh and pro-
found understanding of just what sorts of impact
might occur during the decades after human intelli-
gence and extraterrestrial intelligence begin their
dialogue.
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Summarized below are the contents of each Section
of the report, 

 

When SETI Succeeds: The Impact of
High-Information Contact

 

.

 

Section I,

 

 entitled “An Extraordinary Event,” written
by Seminar Coordinator Allen Tough, provides an
introduction to SETI and to the six seminar topics.

 

Section II,

 

 entitled “Contact: Long-Term Implica-
tions for Humanity,” by Albert A. Harrison and
Steven J. Dick, is a comprehensive report on the sem-
inar and a review of the SETI field, including the
rationale and justification for the search, common
assumptions about ETI, discussion of search out-
comes, comments on the post-contact society, and
what humanity’s next steps should be.

 

Section III

 

, entitled “Who Said What: A Summary
and Eleven Conclusions,” by John Billingham, cap-
tures the highlights of the seminar discussions

addressing each of the key topics. This paper was pre-
sented by Billingham at the international conference

 

Bioastronomy ’99: A New Era in the Search for Life in
the Universe

 

, held at the same facilities in Hawaii
immediately following the Humanity 3000 Knowl-
edge Seminar on the Cultural Impact of Extraterres-
trial Contact.

 

Section IV

 

 provides the one- to two-page statements
written by participants before the seminar. Each
statement addresses one of the key topics and served
as a starting point for seminar dialogue.

 

Section V

 

—

 

“Powerful Insights: In-Depth Papers by
Participants and Others”—is a collection of scholarly
papers on important aspects of the search for extra-
terrestrial intelligence.

 

Section VI

 

 provides biographical information on the
sixteen participants in the seminar.

 

Overview



 

xii Overview 



 

1

 

Allen Tough

 

In recent years, scientists and the general public have
realized that intelligent life may well be found
throughout the universe. It is extremely unlikely that
we are the only civilization in our galaxy. It may even
contain dozens or hundreds of civilizations scattered
among its 400,000,000,000 stars. If we receive a richly
detailed message from one of these civilizations or
engage in a lively dialogue, the effects on our civiliza-
tion could be pervasive and profound.

Contact with intelligent life from somewhere else
in our galaxy will probably occur sometime in
humanity’s future. It might take the form of a richly
detailed radio or laser message from the distant civi-
lization, for instance, or a super-intelligent probe
that reaches our planet. Such contact might occur
next year, or 20 or 30 years from now, or not for 100
years, or even longer. 

Few events in the entire sweep of human history
would be as significant and far-reaching, affecting
our deepest beliefs about the nature of the universe,
our place in it, and what lies ahead for human civili-
zation. Seeking contact and preparing for successful
interaction should be two of the top priorities on our
civilization’s current agenda.

Such contact will surely be an extraordinary event
in all of human history. Over the next thousand
years, several significant events will, no doubt, have a
powerful, positive impact on human society. But
making contact with another civilization will likely
be the event with the highest positive impact of all. 

A few hundred scientists, social scientists, artists,
engineers, and technicians around the world are cur-
rently involved in the search for such contact—the
search for extraterrestrial intelligence (SETI). This
volume, 

 

When SETI Succeeds

 

, examines the potential
impact on human culture, science, philosophy, and
society.

Any other civilizations in our galaxy are probably
much older than human civilization. Two factors
support this assumption. First, the vast majority of
stars in our galaxy are much older than our Sun,
many of them millions of years older. It follows, then,
that any civilizations on planets revolving around
those stars likely arose much earlier than our own
civilization did. Second, it seems quite possible that
some civilizations survive for a million years or even
longer. If the civilizations in our galaxy range in age
from a few thousand years up to a million years, then
we are one of the youngest: by most definitions,
human civilization is not much more than 10,000
years old. 

Because other civilizations in our galaxy are thou-
sands of years older than human civilization, they
have probably advanced in certain ways beyond our
present level of development. Some civilizations pre-

 

It is extremely unlikely that we are 
the only civilization in our galaxy. 

It may even contain dozens or 
hundreds of civilizations…

 

Seeking contact and preparing for successful 
interaction should be two of the top priorities on 

our civilization’s current agenda.

 

An Extraordinary Event

 

Section I
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sumably fail to survive once they discover nuclear
weapons or other means of causing their own extinc-
tion, but surely others learn to cope successfully with
such problems and then survive for a very long time.
Some of them may be 100,000 years or even millions
of years more advanced than we are (Tough, 1999).

 

A Comprehensive Report

 

When SETI Succeeds

 

 presents a comprehensive
review of the potential impact that contact with a
highly advanced intelligence will have on human civ-
ilization. This report is based partly on the insights of
the various authors and on other literature. And it is
based partly on the ideas that emerged during a
unique two-day seminar in the summer of 1999. 

That seminar, on the cultural impact of extrater-
restrial contact, was generously sponsored by the
Foundation For the Future because of its interest in
the major factors that will affect human civilization
over the next thousand years. Sixteen experts on the
topic gathered together on the Kohala Coast of
Hawaii’s Big Island, just before the Bioastronomy ’99
conference began at the same location. 

This report, then, is neither a traditional “pro-
ceedings,” nor a traditional review of the literature.
Instead, it combines the best features of both forms.
In this way it provides fresh, lively insights into the
long-term impact when SETI succeeds.

SETI has not yet succeeded in detecting any
repeatable evidence. But the range of strategies and
the intensity of the efforts are growing rapidly, mak-
ing success all the more likely in the next few decades.
More than one strategy may succeed, of course, so
that by the year 3000 we may well be engaged in dia-
logue with several different civilizations (or other
forms of intelligence) that originated in various parts
of our Milky Way galaxy.

 

The Focus:  The Long-Term Perspective

 

Because of our society’s focus on the immediate
present and on the very short-term future, it is diffi-
cult to switch into a long-term perspective. As a
result, most oral and printed discussions of contact
focus on the immediate and short-term effects. In
contrast, right from the beginning, my vision of this
seminar emphasized the long-term perspective. As
part of my responsibility for organizing the program
and discussion, I prepared a set of instructions for
the seminar participants, urging them to focus on the
long-term effects of contact.  

 

Here are the exact words of those instructions:

 

The discussion will be sharply focused on the likely
long-term impact of a dialogue between humankind
and a highly advanced extraterrestrial civilization.
Although the discussion will be fast-paced in an
informal roll-up-our-sleeves working atmosphere,
our time together is limited and therefore a sharply
defined focus is necessary. Unfortunately we will not
have time to discuss the short-term impact, the
impact of detecting simply a dial tone with little
other information, nor social science topics in gen-
eral, but I hope other forums will be available for
these topics. Long-term is emphasized because of the
major differences between short-term and long-term
effects of contact. The short-term effects are likely to
be chaotic, frenzied, unsettling—perhaps marked by
resistance and conflict, by extreme media reactions,
and by political maneuvering or even warfare (mili-
tary or covert). Although these effects are very
important for the SETI field to study and prepare for,
they are not the focus of this particular seminar. If
handled well, presumably most of these short-term
effects will fade within a few years. Our discussion
here will focus on the potential effects on human civ-
ilization several decades or centuries after contact
occurs.

 

High-Information Scenarios

 

If SETI succeeds, two types of contact are possible.
One possibility is simply evidence that another
advanced intelligence exists somewhere in the uni-
verse, with little information about its characteristics
and no dialogue. One example is evidence of a Dyson
sphere or some other major astroengineering project
many light-years away, with no additional informa-
tion about its creators. Another example is a radio
message that arrives from many light-years away but
is not successfully decoded even after many years of
effort. 

 

The short-term effects are likely to be chaotic, 
frenzied, unsettling…
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The second possibility is contact that yields a rich
storehouse of knowledge about the extraterrestrial
intelligence and its history, technology, science, val-
ues, social organization, and so on. This could occur
through an encyclopedic radio or optical message
that we manage to decode. Because of recent progress
in nanotechnology, artificial intelligence, and space
exploration, we now realize that closeup contact with
a small but super-smart probe is at least as likely a
scenario. In fact, by monitoring our telecommunica-
tions, the probe will likely have learned our lan-
guages and be able to communicate with us quite
effectively: no decoding necessary! 

Since this seminar focused on contact as a high-
impact event, my instructions to participants used
the following words to emphasize high-information
scenarios: 

Because of the Foundation’s interest in the factors
that are especially likely to have a high impact on
humanity, our discussion will assume that some sort
of major information exchange or lively back-and-
forth dialogue occurs between humans and some
form of extraterrestrial intelligence. The particular
scenario is not important in this seminar; it could be
a rapidly translated encyclopedic message sent from
40 light-years away by radio or laser, for instance, or a
small but extraordinarily intelligent probe sent by a
civilization with technology 100,000 years ahead of
ours. As Steve Dick noted in his Santa Cruz paper, “A
‘dial tone’ signal, only giving evidence of intelligence,
will be quite different in impact from the decipher-
ment of significant amounts of information” (Dick,
1995). We will, therefore, focus exclusively on the
potential effects of high-information scenarios.

 

The Long-Term Impact of Contact

 

This report examines five sorts of long-term conse-
quences that could result from contact. To give you

an overview before you read the next chapter, here is
the core of each of the five.

 

1.  Practical Information

 

We might well receive practical information and
advice that helps our human civilization to survive
and flourish. Possible examples include technology,
transportation, a new form of energy, a new way of
producing food or nourishing ourselves, a feasible
solution to population growth, more effective gover-
nance and social organization, fresh views on values
and ethics, and inspiration to shift direction dramat-
ically in order to achieve a reasonably positive future.
The message might also bring home to people the
importance of eliminating warfare or at least elimi-
nating weapons of extraordinary destruction. View-
ing ourselves from an extraterrestrial perspective
might be very useful in reducing our emphasis on
differences and divisions among humans, and
instead seeing ourselves as one human family.

 

2.  Answers to Major Questions

 

We might gain new insights and knowledge about
deep, major questions that go far beyond ordinary
practical day-to-day matters. Topics in an encyclope-
dia-like message or closeup dialogue could include
astrophysics, the origin and evolution of the uni-
verse, religious questions, the meaning and purpose
of life, and answers to philosophical questions. We
might receive detailed information about the other
civilization (which might be deeply alien to us) and
about its philosophies and beliefs. Similar informa-
tion could be provided about several other civiliza-
tions throughout our galaxy, too. We might even
receive a body of knowledge accumulated over the
past billion years through contributions by dozens of
civilizations throughout the galaxy. 

What sorts of consequences will contact have for
our religious ideas and institutions? Some religions
may be deeply shaken by contact, or at least need to
reexamine their set of beliefs. It seems clear, however,
that humanity’s religions have already flourished
over many centuries despite a variety of scientific dis-
coveries that conflict with religious views. And sev-
eral religions have already incorporated the idea of
extraterrestrial life. Although some religious leaders
may denounce an extraterrestrial dialogue, most will
surely embrace it as further evidence of God’s infinite
greatness. 

 

Because of recent progress in nanotechnology, 
artificial intelligence, and space exploration, we 
now realize that closeup contact with a small but 
super-smart probe is at least as likely a scenario.

Viewing ourselves from an extraterrestrial 
perspective might be very useful in reducing 
our emphasis on differences and divisions 

among humans, and instead seeing ourselves
as one human family.
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3.  Changes in Our View of Ourselves

 

Richly detailed information from an extraterrestrial
civilization might transform our view of ourselves
and our place in the universe, even our ultimate des-
tination. We might gain a much deeper sense of our-
selves as part of intelligent life and evolving culture
throughout the universe—or at least part of a galac-
tic family of civilizations. We might develop a deeper
sense of meaning and connectedness to a universe
filled with biology and intelligence. A new cosmothe-
ology or global/cosmic ethic might arise, or a power-
ful secular movement of altruistic service to the
universe and its long-term flourishing. Later in this
volume, Steven Dick’s paper discusses that theme.

Michael Michaud pointed out 22 years ago that
“contact would be immensely broadening and
deprovincializing. It would be a quantum jump in
our awareness of things outside ourselves. It would
change our criteria of what matters. We would have
to think in interstellar, even galactic frames of refer-
ence. We would leave the era of Earth history, and
enter an era of cosmic history” (Michaud, 1977).

In 

 

The SETI Factor

 

, Frank White raised the possi-
bility that SETI “may be an effort to achieve a new
kind of connection with the universe, working
within the framework that is acceptable to the West-
ern scientific model. Perhaps SETI is an acceptable
way for us to seek that reintegration, a feeling of con-
nectedness which has been shattered by standing
apart from the cosmos and examining it as some-
thing that is not alive, not intelligent, and separate
from ourselves” (White, 1990).

 

4.  Cooperation in Joint Galactic Projects

 

We might eventually play a role in some grand galac-
tic project in art, science, philosophy, or philan-
t h ro p y.  Su c h  p ro j e c t s  m i g h t  a i m  to  s o l ve
fundamental mysteries of the universe, help other
civilizations develop and flourish, or spread harmo-
nious intelligent life throughout the galaxy. 

In 

 

The Extraterrestrial Encyclopedia

 

, Joseph
Angelo has noted that contact “might lead to the
development of branches of art and science that sim-
ply cannot be undertaken by just one planetary civili-
zation but rather require joint, multiple-civilization
participation across interstellar distances. Perhaps
the very survival and salvation of the human race
depends on finding ourselves cast in a larger cosmic
role—a role far greater in significance than any
human can now imagine” (Angelo, 1985).

 

5.  Long-term Negative Effects

 

If we incorporate extraterrestrial knowledge and
advice into our human society, we may experience
severe disruption, at least for a short time. We might
suffer from enormous culture shock, temporarily feel
inferior, or lose confidence in our own culture. Mas-
sive and rapid change could occur in the sciences if
extraterrestrial science is deeply different, in business
and industry if we learn about new processes and
products, in the legal system if we move toward cos-
mic or universal laws, and in the armed forces and
their suppliers if we eliminate the threat of war. Prob-
ably all of this should be regarded as simply the
major cost we have to pay for incorporating new
knowledge and possibilities. But will the short-term
chaos and conflict be so severe that the negative con-
sequences continue for decades or centuries? 

Will our human culture (and even our genes) be
obliterated by a more advanced civilization? 

Will our science or philosophy “lose its nerve”
when faced with far superior knowledge, and perma-
nently retreat into trivia or resistance rather than
embracing the new? 

What other sorts of negative effects might be pro-
found and long lasting?

 

What Next?

 

After exploring those five sorts of impact, the semi-
nar participants turned to the question of “What
next?” in their final session together. What should
humanity do 

 

now

 

 in order to maximize the positive
long-term impact from an eventual dialogue—in
order to achieve the greatest possible benefits for our
culture, science, worldview, and long-term future?

For me personally, the highlight of the seminar
occurred during the exploration of this topic when
Keiko Tokunaga, a young Buddhist priest, brought a
fresh perspective to the discussion. Emphasizing the
personal level, she gently pointed out the need for all
of us to become better prepared for contact with an
alien intelligence. Our own personal growth could

 

Massive and rapid change could occur in the 
sciences…in business and industry…in the legal 

system…in the armed forces…

What should humanity do now in order to 
maximize the positive long-term impact from 

an eventual dialogue…
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enable us to be more sensitive to the signals that we
may be inadvertently sending out to extraterrestrial
intelligence, for instance, and to reduce our ego and
our defenses so that we become truly open to contact
with something so alien—truly warm, welcoming,
receptive, compassionate, and centered rather than
scared or defensive or hostile. 

With strength, courage, and a touch of whimsy,
Keiko Tokunaga pointed out that perhaps some peo-
ple in the room were already having the experience of
being in contact with an alien—her! “Perhaps some
of you respond to me as an alien, because I am not in
your world of science or philosophy. Perhaps you
look at me as some kind of another being, especially
the way that I am dressed [as a Buddhist priest]. Your
encounter here with me may be similar in some ways
to your eventual encounter with ETI, whenever and
wherever that occurs.”

When asked what next steps I recommend in
order to understand and prepare for the impact of
contact, I always make three suggestions. 

One, we need more research (focus groups and in-
depth surveys, for instance) to understand the likely
reactions of various cultural and religious groups in
our society. Even raw data can be highly useful. For
example, it is very instructive to read the verbatim
responses of various religious leaders to Victoria
Alexander’s survey at http://www.accessnv.com/nids/
articles/alexander/response_analysis.html. 

Two, we need additional seminars to build on the
results of the Hawaii seminar. As this report demon-
strates, that seminar made a significant contribution
to our understanding of the likely long-term impact
of contact. But more thinking and discussion are
clearly needed in order to reach a deeper and more
cohesive understanding. In addition to the 1999
Hawaii seminar, three 1991–92 meetings on the cul-
tural aspects of SETI provided a useful foundation
for further thought. Those earlier meetings focused
on SETI and history, human responses to contact,
policy issues, and possible relationships between
SETI and education, news, and entertainment (Bill-
ingham and others, 1994). 

Third, we need workshops that use role-playing to
immerse the participants in the experience of con-
tact. I experienced one useful model for such a work-

shop just two weeks before the Hawaii seminar.
Called the second “Contact Planning” meeting and
held in Denver, Colorado, this workshop was spon-
sored by the International Space Sciences Organiza-
tion and organized by Kyle Pickford and Michael
Lindemann. For me, there were three personal high-
lights. (1) The 23 participants offered a fascinating
mix of backgrounds, beliefs, and competencies, but
all became enthusiastically involved with the effort to
anticipate just what might happen during the hours
and days after contact with ETI. It was quite an expe-
rience to spend 48 hours immersed in contact! (2)
We spent one afternoon in five groups: business, reli-
gion, science, government, and media/public. Each
group role-played its behavior for each of eight sce-
narios. Although I have read lots of literature on
post-contact behavior, this was the first time that I
deeply grasped just how people in each of those cate-
gories may actually behave right after contact. Very
sobering. (3) What can we do now to prepare? We
spent the last few hours of the meeting generating
and clustering various strategic planning possibili-
ties. A large number of these ideas clearly fit into two
clusters that I find very encouraging: (a) tell the gen-
eral public the truth right away and (b) prepare to
communicate and negotiate with ETI in a friendly
and cooperative manner, even if its behavior seems
unfriendly.

 

An Extraordinary Event

 

Each participant of the 1999 Hawaii seminar chose
and thought about one of the six topics outlined
above, and then summarized any resulting insights in
a one- or two-page handout. When the seminar dis-
cussion reached that topic, we all took a few minutes
to read the handout and then its author expanded on
it. This procedure gave us a quick but thoughtful
foundation for our discussion of each topic. The
handouts are included in this report, along with the
biographical sheet that each participant prepared.

During the past few years, the scientific search for
extraterrestrial intelligence has become quite main-
stream within science. Several strategies have already
been implemented and more are being considered
(Tough, 1999). Public interest is high. It now seems
quite possible that our first contact with another civ-
ilization will occur within the next few decades. This
first contact will, in turn, lead to redoubled efforts
using a variety of strategies to achieve contact with
additional civilizations.

 

…prepare to communicate and negotiate 
with ETI in a friendly and cooperative manner, 

even if its behavior seems unfriendly.
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Of all the positive events that occur during the
next thousand years, this surely will have the most
profound and pervasive impact on human civiliza-
tion. It truly will be an extraordinary event.
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INTRODUCTION

 

Confirmation of the existence of extraterrestrial
intelligence (ETI) is one of the major scientific dis-
coveries that could instantly alter the course of soci-
ety and have profound cumulative effects on
humanity for all time. Confirmation has yet to occur,
but changing views of the universe, a parade of scien-
tific discoveries, and themes in popular culture have
led to the widespread belief that “we are not alone.”
Many people expect that some day we will find
incontrovertible evidence of intelligent extraterres-
trial life. 

Since earliest recorded history, humans have won-
dered about the possibility of intelligent life among
the stars (Dick, 1982). Only in recent centuries, how-
ever, have we been able to pursue this problem with
the sophisticated techniques required (Crowe, 1986,
1994; Dick, 1996; Guthke, 1990; Shostak, 1998). In
the 17th through 19th centuries, theory and observa-
tion indicated that the same physical laws apply in all
places and at all times. In the 20th century, growing
evidence pointed to the conclusion that the laws of
biology are universal also. If this is so, then life,
including intelligent life, may have evolved in nearby
solar systems. 

As we attempt to forecast humanity’s long-term
future, the possibility of contact between human and
extraterrestrial intelligence requires careful thought.
Australian astronomer Ray Norris (1998) points out
that our ability to conduct radio telescope searches
continues to increase dramatically, and estimates a
50–50 chance of a confirmed detection within the
next ten years. This estimate is based on only one of
many possible search strategies. If extraterrestrial
intelligence exists, given a thousand-year time per-
spective and burgeoning technology, its discovery
may not be so much of a “wild card” as a high proba-
bility—perhaps inevitable—event.

The scientists who formulated SETI, the scientific
search for extraterrestrial intelligence, were keenly
interested in how people would react to “contact,” or
incontrovertible evidence that we are not alone in the
universe (Finney, 1999; Morrison, Billingham, and
Wolfe, 1977; Swift, 1990). Most past discussions of
the impact of contact (Berenzden, 1973; Billingham
et al., 1999; Harrison, 1997; Morrison et al., 1977; US
Congress, 1961) were predicated on the microwave
search strategy, and emphasized people’s initial reac-
tions to the discovery of extraterrestrial life. 

 

If extraterrestrial intelligence 
exists…its discovery may not 

be so much of a “wild card” 
as a high probability

—perhaps inevitable—event.

During the next millennium we 
may not only establish a perma-

nent human presence throughout 
our solar system, but also begin 

interstellar migration.

 

Contact: Long-Term 
Implications for Humanity

 

Section II



 

8 Section II • Contact: Long-Term Implications for Humanity • Harrison and Dick

 

The present essay extends this tradition. Based on
a symposium sponsored by the Foundation For the
Future on the Island of Hawaii in July 1999, our essay
draws heavily on the ideas of the participants as well
as on the literature that we cite. In keeping with the
goals and objectives of the Foundation, our discus-
sion encompasses a range of search strategies, and
emphasizes the long-term consequences: how con-
tact with a communicative civilization might shape
humanity over the next thousand years.

 

Rationale and Justification for the Search

 

Estimates of the number of extraterrestrial civiliza-
tions in our galaxy rest upon an elegant but simple
heuristic known as the Drake Equation. This states
that the number of extraterrestrial civilizations exist-
ing simultaneously with our own depends upon a
combination of physical, biological, and social vari-
ables (Drake and Sobel, 1992). These are the number
of suitable stars in our galaxy, the fraction of those
stars that have planets, the fraction of those planets
that give rise to life, the fraction of life forms that
evolve into technologically advanced civilizations,
and finally the average longevity of advanced civiliza-
tions. (Longevity is important because it affects the
chances that civilizations will exist simultaneously.) 

In essence, as we proceed through the Drake
Equation we eliminate sites that do not host extrater-
restrial civilizations that coincide with our own. Peo-
ple who desire a positive search outcome hope that
despite the many points for elimination, the resulting
number of civilizations will be large. Since Drake for-
mulated his equation in 1961, almost all findings
support the “many inhabited worlds” hypothesis.
These include discoveries that planets are common
rather than rare in other solar systems (Croswell,
1997; Goldsmith, 1997; Marcy and Butler, 1998;
Marcy et al., 1999); that complex organic molecules
are commonly found in comets and in giant clouds
where stars and planets form; and that the initiation
of life may be a “cosmic imperative” that depends
upon reliable principles of self-organization rather
than nearly impossible chance events (Davies, 1998;
de Duve, 1995; Kauffman, 1995). As suggested by the
evaporation of the Cold War, societies may survive
their own technological adolescence and achieve very
old age with the result that many advanced societies
exist at the present time. Despite growing circum-
stantial evidence, we have yet to confirm the exist-
ence of any extraterrestrial life.

There are strong justifications for continuing,
indeed accelerating, the search. Professional astrono-
mers have, in essence, a commission to keep an eye
on the universe. Even as astronomers are obliged to
inventory stars and the rest of the physical universe,
they must now join with a variety of other disciplines
to survey the biological universe (Dick, 1996). Their
responsibilities include looking for evidence of cos-
mic life in all of its forms, ranging from fossilized sin-
gle-celled organisms through technologically
advanced civilizations.

During the next millennium we may not only
establish a permanent human presence throughout
our solar system, but also begin interstellar migra-
tion. As we prepare to move beyond our solar system
over the next few centuries, it will be essential to
understand the nature and distribution of life within
our part of the galactic neighborhood.

Depending on what we find, our discoveries could
be crucial for averting disasters ranging from back-
contamination and disease through conflict with
extraterrestrial spacefarers. The sheer discovery of
any form of life would have profound effects on phi-
losophy, science, and religion. The ability to commu-
nicate freely with a technologically and perhaps
spiritually advanced civilization would intensify and
augment those effects, altering our culture in both
straightforward and subtle ways.

As we look to the distant future, we should realize
that the dominant microwave search strategy is only
one way that we could discover extraterrestrial life
(Tough, 1999). At some point we may switch to
active SETI (sending encoded signals rather than
passively receiving them), or major advances in such
areas as transportation and communication may give
rise to new search strategies. New scientific discover-
ies could generate scientific interest in strategies
(such as UFO studies) that are now largely discred-
ited or, like planetary archaeology, seem unlikely to
work. We must even be open to the possibility that
contact has occurred in the past and we are living
with the consequences of this contact. Right now, not
one of these strategies has yielded scientific proof.
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At the conceptual level, our search for extraterres-
trial life is based on a hunger for knowledge and a
desire to find new purpose in the universe. At the
procedural level, our search depends upon our cur-
rent understanding of interstellar travel and commu-
nication and the technologies that are available to us.
While we may expect interest in ETI to persist, we
can expect search strategies and technologies to
change, and with these the nature of the post-contact
world.

 

Common Assumptions about ETI

 

Despite widespread expectations that the discovery
of ETI will have an enormous impact on humanity in
AD 3000, only with very broad strokes can we paint a
picture of the future. The consequences of contact
for our descendants will depend upon the nature of
ETI culture; the specifics of the contact scenario; and
human psychology, institutions, and cultures.

Perhaps the greatest deterrent to accurate predic-
tions is that since scientists have yet to observe ETI
we can only guess what it will be like. Furthermore,
attempts to make such guesses are fraught with haz-
ard. We are sensitive to cross-species and cross-cul-
tural variability on Earth. How much greater could
this variability be if we were to extend our observa-
tions to biological entities whose genetic and cultural
backgrounds have nothing in common with our
own? Another risk is our tendency to anthropomor-
phize, that is, wrongly impute human characteristics
to nonhumans and even inanimate objects. There are
many hypotheses about ETI, but until we actually
make contact, we will not know which (if any) of
these hypotheses are correct. 

There are at least three ways that these hypotheses
have come about. Some reflect a process called 

 

imag-
inative production

 

 and express human wishes and
fears. Imaginative production is evident in precon-
ceptions of benevolent space brothers arriving to
solve Earth’s problems, and in evil space invaders
who want to take over our planet. Some of these
images are contemporary renditions of the angels
and devils that people have imagined since much
earlier times (Thompson, 1991). These images can
be very powerful and have been used to good effect in

science fiction (Billingham et al., 1999). Michael
Michaud eloquently expressed the role of psycholog-
ical factors in our thinking about ETI:

 

In our thinking about alien intelligence, we reveal
ourselves. We are variously hostile, intolerant, hopeful,
naïve: influenced by science fiction, we see the aliens as
implacable, grotesque conquerors, or as benign, altruis-
tic teachers who can save us from ourselves. Usually we
think of them as superior to us in some way: either their
miraculous but malevolently applied technology must
be overcome by simpler virtues, or we must accept them
as gods who will raise humanity from its fallen condi-
tion. Here we display fear, insecurity, wishful thinking,
defeatism, even self-loathing, everything but the calm
maturity appropriate for our emergence into the galac-
tic community. We are not ready

 

 (Michaud, 1974, 33).
Reverse engineering is a second process that gen-

erates expectations about ETI. We begin by acknowl-
edging that ETI 

 

could

 

 be almost anything: a giant gas
bag, creatures reminiscent of those portrayed in 

 

Alien

 

or 

 

Star Wars

 

 movies—perhaps even free-floating
consciousness. However, we then note that our
search procedures will not lead us to all conceivable
life forms, only a small subset—such as life forms
that transmit microwaves. Once these constraints are
in place, we can infer what ET “must” be like, just as
we might make an inference about an automobile
engine on the basis of its acceleration and top speed.
Compared to the process of imaginative production,
which is almost entirely emotional, reverse engineer-
ing has elements of rationality and logic.

Universal principles of behavior are the third ave-
nue to generating hypotheses about ETI. If successive
discoveries imply universal principles in the physical
and biological sciences, it is conceivable that there are
universal principles in the behavioral sciences also
(Harrison, 1993, 1997). Perhaps there are deep laws
of individual and social behavior that hold true for
all species, all times, and all cultures. If  so, our
knowledge of biological and social entities on Earth
gives us a starting place for organizing our thinking
about intelligent life elsewhere. Although Earth is
only one case, nested within it is a multitude of
examples—millions of species, thousands of cul-
tures, hundreds of nations spanning a written history
extending back over 5,000 years. Neither reverse

 

At the conceptual level, our search for 
extraterrestrial life is based on a hunger for 
knowledge and a desire to find new purpose 

in the universe.

Neither reverse engineering nor the search for 
universal principles of behavior can give us more 

than an educated guess about ETI…
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engineering nor the search for universal principles of
behavior can give us more than an educated guess
about ETI, but they help move us beyond the sheer
fantasy of imaginative productions. 

Perhaps the most common expectation is that ET
civilizations will be technologically advanced (White,
1990). Given present search procedures, we are
unlikely to encounter a civilization that is below our
current technological level, since such a civilization is
unlikely to use powerful radios, engage in space
travel, or undertake other activities that we can
detect. It seems statistically unlikely that we would
encounter a civilization that is exactly at our level of
technological maturity; hence, we expect to encoun-
ter civilizations that, compared to us, are technologi-
cally advanced. Astronomer Ray Norris (1998)
calculates that the average civilization may be 

 

two bil-
lion years

 

 older than our own. Human experience
suggests that technological advances accelerate over
time; we have seen more technological advances dur-
ing the last one hundred years than in the preceding
two million years. What are the chances that we
could identify, never mind understand, such a soci-
ety? It might be much easier for prehistoric man to
grasp cellular telephones, computers, lasers, and jet
transports.

In our attempts to envision ETI science and tech-
nology we must be wary of slipping from science to
science fiction. As we look into the future, we should
ask if our projection conflicts with known theories
and facts. Years of conditioning by science fiction
may lead us to expect technologies that are not only
beyond our own current grasp, but are forever
beyond anyone’s grasp.

We should distinguish between technologies that
are possible in principle (but beyond our current
engineering capabilities) and those that conflict with
known laws of physics. For example, at the turn of
the 20th century there was no scientific principle that
precluded humans from flying beyond the speed of
sound, but 50 years had to pass before we had the
necessary technology. Similarly, it may be possible in
principle to construct a wormhole to facilitate travel
between remote parts of the universe, but it is cur-
rently beyond our capability to do this. Or, we may

be able to alter the perception of the passage of time
through space travel at relativistic speeds, but never
exceed the speed of light. 

There are two ways by which technology that cur-
rently strikes us as impossible may become available
to an advanced civilization or to ourselves later on.
One possibility is that as we continue to collect and
refine data, seemingly impossible technologies will
prove consistent with our current laws of nature
(Haisch, Rueda, and Puthoff, 1998). The other possi-
bility is that our current scientific framework is
faulty or incomplete. True, science has progressed
rapidly during the past century or two, but another
two billion years or so would leave ample time for
improvement. Past discoveries took us beyond New-
tonian dynamics to relativity. Will future discoveries
take us beyond relativity? We must walk a fine line
here. On the one hand, we must avoid assumptions
that confuse the public about such matters as inter-
stellar or time travel, or divert our attention from
proven options. On the other hand, we would do well
to remember the overworked patent officer who, at
the turn of the 20th century commented that every-
thing that could be patented had been patented.

Another expectation is that ETI will be prosper-
ous. This extrapolation is based on the association
between technological development and quality of
life on Earth. Despite millions of hungry people, the
average person, at least in technologically advanced
societies, eats better and lives better than his or her
ancestors, even 50 years ago (Berry, 1996). The
amount of discretionary income—that is, money not
required for subsistence—has risen steadily to
approximately 40 percent and will rise further in the
first decades of our new millennium. The ability to
tap the immense resources of space should contrib-
ute to ET’s wealth.

A third common assumption is that ETI’s civiliza-
tion will be stable. It will not have succumbed to run-
away technology, environmental disasters, or war.
Many people expect ET to have full control of its
technology, show sensitivity to its environment, and,
as we shall see, to be peaceful.

Another common assumption is that extraterres-
trial societies will be willing to share information
with Earth. Giovanni Vulpetti suggests that acting

 

What are the chances that we could identify, never 
mind understand, such a society? It might be much 

easier for prehistoric man to grasp cellular 
telephones, computers, lasers, and jet transports.

Many people expect ET to have full control 
of its technology, show sensitivity to its 

environment and…to be peaceful.
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under a cosmic imperative, intelligent and self-aware
societies will explore the universe. As a part of the
natural course of social evolution, such societies will
feel compelled to diffuse high-level life outside of the
areas where they originated (Vulpetti, 1998). Allen
Tough points out that interactive communication
would allow ETI to satisfy its own curiosity, espe-
cially in the humanities and social sciences where it
may be interested in comparative data (Tough,
1998b). An outward orientation would allow ETI to
detect potential dangers (such as astrobiological haz-
ards, war-like societies, and problematic alliances),
and form collaborative partnerships (Tough, 1998).
Moreover, ETI may be willing to share information
in order to perpetuate its values and endow its ideas
with a degree of immortality (Harrison, 1993, 1997).
Historical precedents on Earth show that there is no
guarantee that a technologically advanced society
would reach outward (Matloff, Schenkel, and
Marchan, 1999), but SETI social scientists find many
reasons that ETI will be forthcoming.

Perhaps some ETI societies will be interested in
sharing their ideas and others won’t. It is the former
societies that would help shape humanity in 3000,
and it is the former societies that are likely to aggre-
gate into a large supranational entity known infor-
mally as a Galactic Club (Bracewell, 1975). 

 

OVERVIEW OF SEARCH OUTCOMES

 

One thousand years from now the Search for Extra-
terrestrial Intelligence will be associated with one of
three outcomes. These are: (1) no evidence of extra-
terrestrial intelligence, (2) confirmation of the exist-
ence of extraterrestrial intelligence but with little or
no additional information, and (3) confirmation of
the existence of extraterrestrial intelligence coupled
with significant, perhaps rich and detailed informa-
tion about our interstellar neighbors. Under the third
outcome, we may have entered into interactive com-
munication and perhaps earned membership in the
Galactic Club.

If we view these outcomes as sequential stages,
right now we are 40 years into Stage 1 (no evidence of
extraterrestrial intelligence). We do not know if and
when we will enter Stage 2, or how long we would
remain in Stage 2 before entering Stage 3, or even if
we will enter Stage 2 before entering Stage 3 (which
could occur if our initial contact is with a member of
the Galactic Club). A thousand years from now, we
could be at any stage of the search process. 

 

No Confirmation

 

If the search continues for centuries, perhaps to the
dawn of the next millennium, then we will live with
the implication that we are alone in the universe. We
will conclude that the circumstantial evidence
assembled during the 20th century was misleading.
Ben Finney suggests that if we do not find ETI, we
ourselves may be encouraged to spread the universe
with intelligent life:

 

However sobering [no confirmation would be] for
cosmic evolutionists, those interested in human space
expansion would certainly take the apparent absence of
extraterrestrials in our galactic neighborhood as a
green light for humanity spreading throughout that
region. Let us further imagine that through learning
how to settle in and around various planets and smaller
bodies of our solar system and the development of pow-
erful space drives and multigeneration spaceships,
humans would eventually be able to migrate to nearby
star systems and found viable communities there. Then
frustrated would-be students of independently evolved
extraterrestrials would have the opportunity to study
how our descendants evolve culturally and biologically
as they scatter through space…

 

 (Finney, 1999) 
Would we ever concede that we are alone in the

universe? Given that beliefs in extraterrestrial life
have persevered for centuries, it is doubtful that all
citizens of our solar system would accept this conclu-
sion. As new generations are born, as new search
rationales are developed, and as new search technol-
ogies come on line we might expect sporadic searches
into the indefinite future.

 

Confirmation  

 

At the end of a thousand years, we may have detected
unequivocal evidence of ETI but have few or no addi-
tional details. This is a standard SETI detection sce-
nario: our interception of a carrier wave or “dial
tone” from somewhere else in the galaxy. Another
way that unadorned confirmation could come about

 

If the search continues for centuries, perhaps 
to the dawn of the next millennium, then 

we will live with the implication that we are 
alone in the universe.

…a standard SETI detection scenario: our 
interception of a carrier wave or “dial tone” from 

somewhere else in the galaxy.



 

12 Section II • Contact: Long-Term Implications for Humanity • Harrison and Dick

 

is through some types of optical detections: for
example, patterns of energy use suggestive of a Type
III civilization (Kardashev, 1964) or of an interstellar
rocket exhaust. Or, we could discover an alien probe
or artifact that we could not understand. 

Maybe we will intercept a communication that has
high information content but that is indecipherable
to us. Given that our two civilizations may be sepa-
rated by millions of years of evolution, translation
and interpretation could be very difficult. Perhaps
whole careers and institutes will be devoted to these
processes, but with very little progress and very little
impact on our descendants’ daily lives. How well
could we communicate with humanity of the year
3000, much less with even more advanced beings
from entirely different genetic and cultural back-
grounds? 

There may be ethical as well as linguistic barriers
to communication. Among the many reasons listed
for our current “absence of evidence” are that ETI
civilizations consider it unethical to alter the course
of a developing civilization, or consider it desirable to
preserve some civilizations for future study (Ball,
1973). Our ability to learn from ETI may depend on
their perception of our readiness to acquire advanced
information or to meet entrance-level requirements
for the Galactic Club. We must be prepared for the
possibility that we are not considered worth talking
to, or that we will receive limited information that
does not put the continuity of our physical, scientific,
and moral evolution at risk. 

Despite the fact that we may have little or no
information beyond knowledge that the other civili-
zation exists, confirmation would have two profound
implications. First, it would tell us that we are not
alone in the universe, that the rise of intelligent life is
not a unique event. This, by itself, could have a major
impact on our philosophy, science, religion, and
views of ourselves. Second, confirmation would tell
us that civilizations can survive their period of tech-
nological adolescence and achieve a level of technol-
ogy that makes interstellar communication possible.
It would strengthen hope that we can work our way
through population growth, environmental decline,
war, and the other threats that cloud humanity’s
future. 

 

Confirmation and Information Exchange

 

Instead of an information-poor “dial tone” type of
signal, we might receive an “information-rich” signal
that is easily understood by us. Earth’s first contact
might be with a highly experienced civilization that
has procedures for communicating with civilizations
such as our own. Perhaps they will teach us a univer-
sal language, or send a multilayered communication
that includes different levels of complexity geared to
different recipients. Perhaps a probe that has been
studying us for years will know our language and
communicate immediately in forthcoming and
detailed ways.

If first contact is relatively uninformative, we will
not be content with the sheer fact that we share the
universe; we will work very hard to learn more. As a
result of many years of hard work, we may partially if
not fully decode the information. Discovery of life of
any type, ranging from an indisputable fossil on
Mars to a distant Type III civilization, would acceler-
ate the search process and perhaps lead to the detec-
tion of different civilizations with which we could
communicate. ETI encountered late in the search
process may help us communicate with otherwise
mysterious civilizations that we had detected earlier.
In a thousand years, we may have considerable
knowledge of many different extraterrestrial life
forms and cultures. 

On the whole, our ability to enter into a rich and
varied dialogue with ET will depend on several fac-
tors. One will be the availability of interactive com-
munication technologies such as translating
supercomputers. Presumably it will be easier to com-
municate with a probe that is already within our
solar system, or with a civilization that has commu-
nication technology that exceeds the speed of light,
than with a civilization whose messages take years to
reach us.

Ultimately, our ability to enter into full interactive
communication will depend on our respective simi-
larities and differences. ETI’s information-process-
ing capacities may be so great that we cannot keep
up. Given an objective reality, humans and ETI may
have such different sensory and information-pro-
cessing systems that they evolve contrasting concep-
tions of reality. If reality is socially constructed, or in
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the eye of the beholder, the lack of a common refer-
ence point may make it impossible to communicate. 

At the heart of the matter is shared knowledge.
Possibilities include a complete overlap in knowledge
(Case 1), partial overlap in knowledge (Case 2), and
no overlap in knowledge (Case 3). It will be increas-
ingly difficult to communicate as we decrease the
proportion of shared knowledge. We tend to assume
Case 1 or Case 2, perhaps because if Case 3 proves
true, communication would be impossible. We have
already encountered many situations that fall within
the very broad Case 2 category (for example, when
cultural and linguistic barriers make it difficult to
communicate with someone from another society)
and even some Case 3 situations (for example, cer-
tain dead languages, and people whose pathological
states make it impossible for them to communicate
verbally). 

If and when we try to communicate with ETI, we
may believe our dialogue is based on objective reality.
Yet our “understanding” may be based more heavily
on our own culture, on our collective unconscious,
or on other sources that are shared by humans but
have little or no basis in ETI’s construal of the uni-
verse. A test “conversation” might be necessary to
determine if our two societies have similar episte-
mologies or “ways of knowing.” It may be that we
would uncover important differences, if, for exam-
ple, they had difficulty explaining to us their con-
cepts of space and time. This should make us very
wary of the possibility of further communication.
Or, maybe each species can see only a tiny slice of
reality; trying to communicate by sharing different
“slices” of reality could be frustrating and confusing.
If their message originates from very far away, we will
learn about their past, not their current circum-
stances. If  information arrives via a probe, our
understanding may be based on a time capsule from
a long-dead civilization.

If we are lucky, we will not be stymied by such
problems. If we are unlucky, humanity in 3000 may
have had as much as a thousand years to work
around them. At the dawn of the Third Millennium,
if multiple contacts have occurred, humanity’s pri-
mary task may be to synthesize the knowledge of
many worlds. This itself raises some interesting ques-

tions, given our problems integrating terrestrial
knowledge in our current information age.

 

POST-CONTACT SOCIETY

 

Short-term effects of contact will be measured in
days, weeks, and months. Long-term effects will be
measured in decades, centuries, and perhaps millen-
nia. Short-term effects will be evident in sharp and
intense focus in the media, organizations scrambling
to redefine themselves and cope with a new reality,
and collective behavior. Long-term effects could per-
meate all aspects of our culture and its institutions.
Yet we should not take “an assumption of maximum
impact” (White, 1990) for granted, because major
scientific discoveries have not necessarily impacted
average people who are grappling with the problems
of everyday life. It may be that the only people who
are really interested are academics and the intellec-
tual descendants of those who are now involved in
SETI.

If contact is delayed for centuries, it will impact
people who may be very different from us. Recent
years have seen enormous changes in philosophy, sci-
ence, and popular beliefs. Certainly, we expect that,
compared to people who believed that the Sun circles
the Earth, who never heard of evolution, and who
never read science fiction, the people of today would
respond very differently to ETI. Similarly, the people
of tomorrow may have values, interests, and technol-
ogies that differ substantially from our own and for
this reason react to ETI in ways that we cannot imag-
ine. 

According to Freeman Dyson, on a time scale of a
thousand years, we can predict neither technology
nor politics (Dyson, 1997). He expects that a thou-
sand years from now, there will still be a diversity of
languages, cultures, and religions. Humanity’s
migration to the high frontier will make it possible to
preserve, even expand diversity—in essence, vast
physical distances among populations will prevent
conflict among very dissimilar peoples. Both natural
selection and genetic engineering will increase the
genetic differences among people, and will have initi-
ated the process of speciation, the division of our
species into many varieties.

Dyson adds that the human population (broadly
defined) will reach staggering size. Our current two
percent per year growth could continue if we spread
out within the solar system. By his calculations, this
rate of  growth, over a thousand years, would

 

It may be that we would uncover important 
differences, if, for example, they had difficulty 

explaining to us their concepts of space and time.



 

14 Section II • Contact: Long-Term Implications for Humanity • Harrison and Dick

 

“increase our population and resources and living
space by a factor of five hundred million” and there
would still be ample reserves for continued growth.

Long before that time, we will be capable of modi-
fying our bodies, our own existence. The human
genome will be completely mapped. There will be a
meld of biotic and abiotic parts, creating organisms
endowed with the capacity to thrive in the current
lethal and improvident environments of outer space.
Bioengineered hybrids may set forth on interstellar
flights or undertake new kinds of searches for extra-
terrestrial life. A thousand years from now, first con-
tact with new extraterrestrial civilizations could
occur so regularly as to evoke little notice, apart from
latter-day anthropologists and government bureau-
crats.

ETI’s impact on us will depend on the specific sce-
nario that reveals ETI’s presence. The interception of
an impersonal broadcast from a neighboring galaxy
will have less effect than the discovery of a probe
within our solar system. Low-level electromagnetic
communication could have very little effect on us
because of the steady stream of terrestrial global
problems inevitably confronting humankind. 

In a recent discussion of astrobiology and SETI,
Harrison proposed a fourfold classification system
for detection scenarios (Harrison, 1999b). He began
by noting that the NASA Astrobiology Program and
SETI share interests in life in the universe, but that
there are also important differences. Astrobiologists
lean heavily towards the preliminary terms in the
Drake Equation (stars, planets, habitability, initia-
tion of life) and tend to search for life’s precursors
and for simple forms of life within our solar system.
SETI scientists’ interests extend to the final terms of
the Drake Equation (evolution of intelligence, lon-
gevity) and seek advanced technological civilizations
elsewhere in the galaxy. Thus, astrobiology and SETI
differ along two major dimensions: where they con-
centrate their search (within or outside of our solar
system) and the level or complexity of the living sys-
tem that they seek (simple or complex). Combining
the two levels of the two dimensions that differenti-
ate astrobiology and SETI yields four detection sce-
narios. These were assigned the working titles of

 

Distant Dust

 

 (distal and simple), 

 

Microbes on Mars

 

(proximal and simple), 

 

ET Calling

 

 (distal and com-
plex), and 

 

Space Visitors

 

 (proximal and complex).
This classification captures the weakest possible case
(evidence of life’s precursors in distant galaxies) and
the strongest possible case (robot probes, UFOs, and
extraterrestrial visitations) as well as the intermedi-
ate cases favored in astrobiology and SETI. 

The unfolding of any of these detection scenarios
would represent a great scientific discovery and could
have profound effects on our intellectual and emo-
tional lives. Nonetheless, it should prove more chal-
lenging easing humanity through some of these
scenarios (

 

Space Visitors

 

 and 

 

ET Calling

 

) than others
(

 

Microbes on Mars

 

 and 

 

Distant Dust

 

). Furthermore,
each scenario has different implications for our sci-
ence and technology, our religion and arts, and our
everyday lives. This framework was designed as a
useful heuristic for organizing various hypotheses
about long-term and short-term reactions to human
life. It should be useful also for developing scenario-
contingent strategies for managing contact and its
aftermath.

Let us sharpen our focus on a future world where
we are able to learn about extraterrestrial life forms
and cultures. In an informal survey of approximately
200 people from 12 countries, Allen Tough (1997)
asked, “If a radio dialogue with an extraterrestrial
civilization occurs someday, what questions do you
hope to ask, and what topics do you hope we discuss?
From this wise, knowledgeable civilization, what do
you want to learn most of all?” This resulted in over a
thousand questions addressing everything from
everyday practical matters to profound questions
about science, religion, and the arts.

 

Practical Information

 

Tough’s respondents hoped that through communi-
cating with advanced extraterrestrial societies we will
gain practical information that will help us solve
contemporary problems, improve the quality of
human life, and secure our own future as a species.
We imagine ETI as having made technological
advances that we seek in our own future: increasingly
miniaturized and powerful information processing
devices; cheap and inexhaustible sources of power;
gentle chemical procedures that replace the surgeon’s
scalpel; workable means for interstellar travel; pro-
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new extraterrestrial civilizations could occur so 
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longed life; and cyborgs endowed with near-immor-
tality. Perhaps we will be coached in faster-than-light
communication, interstellar travel, and other tech-
nologies that appear at the cusp between science and
science fiction. If contact leads to the transfer of tech-
nology, and if we understand how to use this technol-
ogy and are able to cope with the full range of
environmental, social, and psychological conse-
quences, we may become empowered to solve some
of our biggest problems, improve the quality of
human life, and accelerate our own evolution. 

Interaction with many ETI societies would expose
us to unprecedented levels of diversity and stimula-
tion. Over time, knowledge gained from an extrater-
restrial civilization could shape human leisure-time
or recreational activities. For example, at some point
people may embrace extraterrestrial costumes,
dances, foodstuff, and customs. At first, these might
be mimicked at “trendy” social events. Theme parks
or museums could convey a sense of what it might be
like to live within ETI society. Amusement park rides
could be based on ETI conveyances (even as imag-
ined spaceships shape many amusement park rides
today). And, if interstellar travel proves to be much
less daunting than it appears right now, then it is
conceivable that in a thousand years extraterrestrial
societies could become desirable tourist destinations.
Already, there are energetic efforts to develop space
tourism, including suborbital and orbital flights,
space hotels, and luxury cruises around the moon.

On the other hand, we might question whether or
not advanced civilizations would have, or at least use,
some of the technology that we impute to them. For
example, Dyson spheres and omnidirectional bea-
cons may be avoided because they constitute needless
expense, squander resources, and manufacture pol-
lution as well as being irrelevant to their life forms.
Additionally, we may not be judged “ready” to receive
such information. After all, would you give a child
the secret code of ballistic missiles just so he or she
could enjoy playing with them? Finally, information
that is practical to them may or may not be practical
to us, especially if they were radically different from
us, such as would be the case if they were “machine
intelligence.” Their ideas may seem very “academic”

to us, depending on the problems that confront us at
that future time.

Perhaps the most exciting prospect is that we will
learn how ET civilizations survived their technologi-
cal adolescence. Perhaps they will have a developed
empirical field of study that can define critical bottle-
necks in civilizational advances and elaborate ways of
navigating them (Tough, 1986). In the very long run,
the challenge will be outliving one’s star, by building
one’s own “world” or using giant transports to
migrate to another solar system. As far as we can tell,
there are no phenomena suggestive of astroengineer-
ing in the vicinity of stars about to become red giants.

 

Answers to Major Questions

 

Information from ETI may help us grapple with
some of the greatest scientific and existential ques-
tions of all time. We, and they, may have a bias
towards expecting scientific discourse in part because
advanced technology is a prerequisite for interstellar
communication and in part because science is a con-
venient reference point for languages that transcend
different cultures. On the other hand, the primacy
that we accord math and logic may reflect the fact
that on Earth the search is conducted by physical sci-
entists. If we restrict our discourse to science, we will
eliminate broad spectra of human activities: philoso-
phy, humanity, religion, and the arts.

 

Science

 

The discovery of extraterrestrial life would have pro-
found implications for physical, biological, and
social science. This discovery would either validate or
challenge our beliefs in the wide-scale applicability of
our own scientific principles. One view is that
although ETI will necessarily have to deal with the
same physical universe that we do, their science may
be unrecognizable because they will come from dif-
ferent environments, will have different methods of
sensing their environments, and will apply different
techniques to different scientific topics (Rescher,
1985). Another view is that ETI will think like we do
despite their different origins. They will be subjected
to the same general space, time, and materials con-
straints that we are, and hence forced to devise sim-
ple and effective ways of thinking about the universe.
As a result, their science will be easily recognized by
us (Minsky, 1985).

…information that is practical to them may or 
may not be practical to us, especially if they were 
radically different from us, such as would be the 

case if they were “machine intelligence.” 
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Contact with ETI may expose us to new meta-
physics and epistemologies. Post-contact humanity
may be privy to partial or full answers to questions
about such things as the origin and fate of the uni-
verse and the course of evolution and of civilization.
We dream of learning “comparative cosmologies,”
contrasting theories of the ultimate origin of the uni-
verse. We dream also of learning the mathematical
theory unifying all known forces of nature, or per-
haps a theory of the superstrings or a unified theory
of science of a type that we have not yet conceived. 

Ben Finney points out that one of the reasons that
the social sciences lack the maturity of the physical
sciences is that so far we have had only one opportu-
nity to study the development of consciousness,
intelligence, and culture (Finney, 1999). That is the
opportunity available on Earth. He points out that
astronomy, for example, would have not progressed
very far if astronomers had been forced to develop a
theory of planetary evolution based solely on knowl-
edge of our own planet. We need extraterrestrial civi-
lizations “to introduce us to an array of possibilities
and variations beyond our experience, and also to
shock us out of such parochial views as regarding
ourselves as the summit and final goal of evolu-
tion….”

Information about other civilizations would con-
fer opportunities for comparative scientific studies of
cultures, life forms, and psychologies. By the year
3000, under an information-rich detection scenario,
we may have assembled a database containing hun-
dreds, perhaps thousands of societies that endured
from decades to millions or billions of years. We
might have, for tomorrow’s social scientists, the
equivalent of anthropology’s Human Relations Areas
Files that facilitate cross-cultural studies for anthro-
pologists. Historians would be able to do quantita-
tive research on comparative civilizations.

Multiple opportunities, notes Finney, could move
us in the direction of consilience, or the unification
of knowledge (Wilson, 1998). So far, only physics
and chemistry have achieved consilience to any
appreciable degree. The chance to study extraterres-
trial civilizations may help us build bridges among
the physical sciences, natural sciences, social sci-
ences, and humanities. Finney adds that SETI is one
of the endeavors led by physical and natural scientists

that has welcomed the participation of social scien-
tists and humanists.

Religion

We draw a distinction between spirituality and orga-
nized religion. Spirituality is an almost mystical sense
of purpose and meaning in the universe, perhaps
accompanied by feelings of awe, reverence, and tran-
scendence. Spirituality is not inconsistent with sci-
ence, and it is evident in discussions of design, order,
and beauty in the universe. Spacefarers have reported
spiritual experiences after viewing the Earth from a
distance. These “overview effects” often include a
sense of transcendence, oneness with the cosmos,
and universal brotherhood. For example, in an inter-
view with Frank White, astronaut Eugene Cernan
reported:

When I was the last man to walk on the moon in
December 1972, I stood in the blue darkness and looked
in awe at the Earth from the lunar surface. What I saw
was almost too beautiful to grasp. There was too much
logic, too much purpose—it was just too beautiful to
have happened by accident. It doesn’t matter how you
choose to worship God… He has to exist to have created
what I was privileged to see (Eugene Cernan, quoted
in Frank White, 1987, p. 26).

Astronaut Ed Gibson stated: You can see how
diminutive your life and concerns are compared to
other things in the universe. Your life and concerns are
important to you, of course. But you can see that a lot of
the things that you worry about don’t make much dif-
ference in an overall sense. The result is that you enjoy
the life that is before you; you don’t sweat the next mile-
stone…. It allows you to have inner peace (Ed Gibson,
reported in White, 1987, p. 43).

Organized religion often includes social structure,
highly articulated and sometimes inflexible belief
systems, specific loyalties, and group rituals. Discus-
sions of SETI and religion typically center on orga-
nized religion and emphasize concerns about sects
that are characterized by high rigidity and disagree-
ment with science. In some cases, narrow religious
beliefs hold sway over objective evidence and, in this
way, obstruct science. Because of this, it is tempting
to expect that ETI will have moved beyond religion
and that science will dominate their value system. 

Post-contact humanity may be privy to partial or 
full answers to questions about such things as 

the origin and fate of the universe…
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beauty in the universe.
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One might argue that longevity, a requirement for
their civilization to overlap with ours, is inconsistent
with organized monotheistic religions typical of
Earth. Despite their positive side, such religions are
also responsible for long-lasting warfare and destruc-
tion. Religious warfare, in turn, can lead to the
destruction of a civilization. Hence, the absence of
competing religious sects would be one more factor
contributing to longevity. Yet this would not pre-
clude spirituality. 

When we review the basic principles of the reli-
gions that attract broad segments of the world popu-
lation (Buddhism, Christianity, Hinduism, Islam,
and Judaism), we find certain similarities. In a study
of this, Douglas Vakoch (1999a) began with a pool of
200 principles drawn from the world’s religions. He
gave a sample of these principles to research partici-
pants and, on the basis of their responses, organized
them into 13 clusters. Examples of these clusters
include giving and helping, forgiving, positive
actions, humility, thanksgiving, and positive atti-
tudes. Whether or not similar principles evolve in
ETI societies, knowledge of them would help give
ETI a comprehensive view of humanity. 

Contact with an extraterrestrial society could
expose us to ethical principles developed by creatures
that are very different from us. Will we be able to rec-
ognize and understand the ethics of an advanced
society, or that of machine intelligence? As it stands,
we often have difficulty understanding each other’s
ethics. If we can recognize ETI ethical principles, in
what ways (if any) will they correspond with princi-
ples already developed on Earth? Longevity may
imply a highly established code of ethics that centers
on the perpetuation of individuals and all compo-
nents of the natural environment.

Knowledge of extraterrestrial religious beliefs
could result in a super-religion that encompasses
multiple intelligent societies. Another possibility is
that some ETI views will, in a sense, validate the basic
tenets of  some terrestrial religions. This could
strengthen terrestrial religions that have shared
views, but perhaps spark conflict with religions that
maintain opposing views. Especially worrisome is
the possibility that ETI beliefs will conflict with
major world religions. Conflict may be particularly

likely if extraterrestrials have a monotheistic or
Adamist-type religion that differs on key points with
terrestrial monotheistic religions. 

The mere possibility of “saintly” aliens could
eventually force a radical rethinking of Christian the-
ology, and may cause a split in the church towards
support for SETI. Even if their religion prevails, it
could take generations for humans to be absorbed
into their religions. Conflict would depend less on
the objective properties of ETI religion than on how
people interpret and reinterpret it. Various religions
would look to their own past for guidance.

Surveys suggesting that religious leaders (Alex-
ander, 1998) and followers (Ashkenazi, 1990) take a
relaxed view of the possibility of ETI may be mislead-
ing. Many religions are geocentric and homocentric.
This is especially true of Christianity. From the
Christian point of view, the discovery might be “to
the Glory of God,” but there will be no consensus. On
the whole, we will be challenged by the sheer discov-
ery of extraterrestrial life; even a single bacterium on
Mars would have implications for some fundamen-
talists. The alternative—that God became incarnate
on planet after planet—has an air of absurd theatri-
cality to it. Organized religions, however, have the
capacity to change in response to new discoveries,
even if historically the response has been slow. When
the alternative is extinction, there is strong incentive
for rapid change.

Steven Dick (2000a) notes that growing belief in a
biological universe is a worldview, not just another
theory or hypothesis. This, by itself, is forcing us to
rethink our theology. We are moving in the direction
of a “cosmotheology” that accommodates a universe
full of life. Among the principles of that cosmotheol-
ogy are that humanity is neither physically nor bio-
logically central to the universe; that humanity is at
best somewhere midway in the great chain of intelli-
gent beings; and that we must evolve a reverence and
respect for life that includes all of the species in the
universe. In addition, cosmotheology fosters a radi-
cally different conception of God—a God of the
entire universe, a God whose roots are found in cos-
mic evolution. Dick writes, “With due respect for
present religious traditions whose history stretches
back four millennia, the natural God of cosmic evo-

Will we be able to recognize and understand 
the ethics of an advanced society, or that of 
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a universe full of life.
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lution and the biological universe, not the supernat-
ural God of the ancient Near East, may be the God of
the next millennium.” Since we are accelerating our
own progress into space and increasing our chances
of encountering ETI, cosmotheology may have
transformed humanity by the year 3000. ETI also will
be aware of the biological universe; perhaps cosmo-
theology will become a shared religion.

Politics and Law

In his seminal work Living Systems, James Grier
Miller points out a trend towards increasingly larger
systems (Miller, 1978). In human history we see a
shift from small communities to cities and nations,
and now interstate political systems. Thus, some
European city-states and principalities first joined
together into nations recently have become part of
the European Union. This tendency to form increas-
ingly large sociopolitical units is noted in discussions
of world government (Schenkel, 1999) and of the
Galactic Club (Bracewell, 1975). The potential
advantages of joining together include aggregated
resources and peace.

Miller views supranational systems as relatively
recent developments. Their evolution is slow and not
inviolate: consider the fragmentation of states
accompanying the dissolution of the Soviet Union.
At this point, most supranational entities—such as
the United Nations—exert only spotty control over
constituents’ lives. Still, movement towards suprana-
tional entities is a continuation of billions of years of
evolution towards larger, more complex social sys-
tems. It points in the direction of world government
and even larger sociopolitical systems. 

Peter Schenkel sees two ways that we on Earth
could unite to solve our planet’s problems (Schenkel,
1999). The less painful is to minimize the differences
among the peoples of the world and increase our
efforts to develop a world government. The more
painful course is for the survivors of a nuclear holo-
caust or other disaster of human making to find
themselves compelled down the road to unification.
Surviving societies that are older than ours will have
followed one of these two paths and have established
a stable government, eliminated war, and developed
positive relationships with other species. Schenkel
hypothesizes that contact with such an advanced
society will inspire Earth’s superpowers “to abandon
ruinous rivalry and tilt the scales for a peaceful world
government” (Schenkel, 1999, p. 7). 

An extended legal framework that encompasses
not only all nations on Earth, but also human societ-
ies dispersed throughout the solar system and ETI
elsewhere, may govern humanity by the year 3000.
Such laws could assure orderly progress of humans
into space and regulate interstellar affairs. The chal-
lenge of international law—to find a framework that
is acceptable to diverse people who live under very
different circumstances—will be magnified many
times over as we struggle to organize radically differ-
ent and widely separated species.

Simplicity rather than complexity must character-
ize any legal framework promulgated for galactic
application. To survive, it must consist of a few prin-
ciples that are at a sufficiently high level of abstrac-
tion that they can be creatively adapted to diverse
“local” populations and conditions. To draw an anal-
ogy from United States law, we expect that this legal
framework would bear a closer resemblance to the
US Constitution than to state laws or local ordi-
nances. An interstellar legal framework may be
offered to us if we encounter civilizations that have
already formed a supranational entity or Galactic
Club. Or, we ourselves may contribute to its develop-
ment.

Knowledge about extraterrestrial societies will
allow us to evaluate Francis Fukuyama’s (1992)
hypothesis that the ascendance of liberal democra-
cies on Earth rests on deep or universal principles.
Some of those who venture a guess suggest that ET
civilization will be peaceful, since, as noted briefly in
our discussion of “Assumptions about ET,” warlike
societies may earn low scores on the longevity factor.

Despite frightening images of extraterrestrials and
talk of evil empires, Harrison theorizes that most
advanced civilizations are peaceful rather than bellig-
erent (Harrison 1996, 1997). This thesis rests upon
convergent evidence that relations among nations on
Earth are becoming less warlike. First is the shift
from autocratic forms of government that resolve
problems through force to democratic forms of gov-
ernment that seek peaceful, negotiated solutions to
problems (Russett, 1993). Second is a decrease in the
frequency and intensity of war (Fukuyama, 1992;
Keegan, 1994; Mueller, 1998), accompanied by

An extended legal framework that encompasses… 
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increased interest in nonlethal alternatives (Alex-
ander, 1999). Third, mathematical models and
game-theoretic research show that nations that
refrain from belligerence and enter into defensive
pacts are ecologically superior (last longer) than soci-
eties that follow aggressive foreign policies (Axelrod,
1984; Cusack and Stoll, 1994). This does not violate
the principle of survival of the fittest. The aggressive
skills that assure the survival of wild animals in the
jungle are not the same skills that promote a society’s
survival within even larger social systems. 

This type of analysis, which draws on understand-
ing life on Earth to forecast life elsewhere, is subject
to two major qualifications. First, we must be sensi-
tive to the internal validity of the analysis. Do the
data demonstrate a powerful trend, or are they noth-
ing more than random variations that appear impor-
tant because they happen at our particular point in
history? Second, even if these data reflect powerful
and pervasive laws of behavior on Earth, we must be
cautious about extrapolation to societies that we
know nothing about. 

The Arts

All societies on Earth have both creative and per-
forming arts, and, if we are willing to include oral
traditions, a literature. These serve both an expres-
sive and communicative function, and play on the
intellect and emotions of the audience. Our empha-
sis on science should not obscure the possibility that
ETI will have a creative flair. By the year 3000 ETI
may have influenced all of the creative and perform-
ing arts. Perhaps we will be delighted by radically
new art forms, either developed by ETI or collabora-
tive projects jointly developed by ETI and humans.
Perhaps human art will receive critical acclaim in
other worlds.

Would ET art be discernible, much less under-
standable to us? Would ETI art be too complex, or
different, for us to appreciate? Would ETI music vali-
date our ideas of music from space, and would it be
attractive to porpoises and whales? Will the limited
number of basic plots that account for all human fic-
tion account for all ETI fiction as well? 

John Barrow is among those whose work hints
that art may have universal components (1995). This

is because some of the attributes that equip us for
survival also nudge us in the direction of compre-
hending art. For example, Barrow notes that planets
with conditions conducive to the evolution of life
also promote good color vision. Knowledge of ETI
art forms will help us evaluate theories that there are
universal principles of aesthetics, including a strong
relationship between music and mathematics.
Indeed, in the movie Close Encounters of the Third
Kind, humans communicated with extraterrestrial
spaceships by means of tones and chords.

Even if principles of beauty are not universal,
notes Douglas Vakoch, it might be possible for one
civilization to teach its aesthetics to another (Vakoch,
1999b). This would require establishing a common
medium—if ETI has poor vision, for example, it
might be difficult to communicate pictorially—and
finding ways to factor in culturally based artistic con-
ventions. Maori artistic conventions, for instance,
involve representations of people that are integrated
into abstract forms. Unlike the Maori, visitors from
other societies usually see beautiful abstract forms
but do not understand that these forms represent
people. 

Our strategies for communicating our science
may be adapted for communicating our art. Vakoch
points out that one way to convey our concepts of
chemistry would be through transmitting at frequen-
cies corresponding to a combination of spectral lines
associated with a specific element. The same basic
technique could convey some of our ideas about
music. In this case, we could transmit at multiple fre-
quencies that correspond to the tones that constitute
well-tempered polyphonic music (von Hoerner,
1974). Through some combination of universals,
analogies, and relationships, we might be able to help
another civilization develop a sense of appreciation
for our graphic arts, our sculptures, and our music. 

Changes in Our Views of Ourselves

Post-contact society is likely to affect our views of
ourselves in at least three ways. First, it will speed
awareness that we are part of the biological universe
(Dick, 1996). Contact, even under minimum detec-
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tion scenarios, is likely to accelerate our views of our-
selves as part of  cosmic man or “interstellar
humanity,” to extend the terminology of Olaf Staple-
ton’s “interplanetary man” (Dick, this volume).
Many other factors—such as our progress in space-
faring—will contribute to our consciousness of the
cosmos.

Second, knowledge of relationships among extra-
terrestrial subpopulations could help us gain insight
into intergroup relations on Earth. We may learn, for
example, from how ETI societies treat different soci-
eties as well as their own subpopulations. This dis-
covery could cause us to reflect on how we ourselves
treat people from different cultures and subcultures.
By seeing how ETI manages diversity, we may learn
new models for group relations on Earth.

Almost a century of work in psychology and soci-
ology shows that other people’s treatment of us
shapes our views of ourselves. People who are treated
as competent and worthwhile individuals tend to
develop high self-confidence and perform well. Self-
confidence and success tend to feed upon each other
and generate an upward spiral of events. People who
are treated as inferior and incompetent lose self-con-
fidence and motivation, and perform poorly. Low
self-confidence and poor performance also feed on
each other, in this case creating a downward spiral. 

A very large and important question is how
advanced societies would treat us. Will they consider
us equals, protégés, or inferiors? Despite technologi-
cal superiority, would they maintain a sense of
respect towards younger societies, and would they
allow such societies to put their best foot forward?
Under a high information-exchange scenario, ETI’s
openness, tolerance, understanding, and ability to
help younger societies to gain strength would be
important to us in many ways, including their contri-
bution to our views of ourselves.

Whether or not ETI makes advanced technology
available to us could be important psychologically as
well as materially. Withholding advanced technology
from us could be interpreted as a sign that we have
failed to pass muster as well as a source of frustration
and possibly tensions between the two civilizations.
Offering ETI technology to us could contribute to a
sense of competence and mastery, providing that we

considered ourselves in control of the new technolo-
gies and understood their operation. This sense
would be enhanced if we were able to see new appli-
cations or find ways to improve it. We could be
affected adversely if we felt controlled by the technol-
ogy or didn’t really understand how it worked. 

We need to address the possible adverse effects of
contact—feelings of inferiority, loss of internal sense
of control, learned helplessness and the like—
through studies of caste systems, colonies, subjective
determinants of self-esteem, and the preservation of
identity following culture contact.

Risks and Concerns

Contact with powerful societies poses certain risks in
addition to possible challenges to our self-confi-
dence. One such risk is domination, whether result-
ing from military subjugation or misguided attempts
to impose their superior ways on less-advanced soci-
eties. A perfect civilization could take pity on a poor,
struggling civilization such as our own, uplift it, and
in the process destroy our unique properties.

Dominance may be a natural, indeed inevitable,
stance of any advanced life form. Drawing on sim-
plistic notions of survival of the fittest, it is easy to
argue that advanced life elsewhere in the cosmos will
tend to control other life. Yet discussions of contact
have downplayed the possibility of military subjuga-
tion. Immense interstellar distances would make it
extremely expensive and difficult, if not impossible,
to conduct interstellar warfare. Furthermore, we
expect that many of the justifications for war will be
absent (for example, an advanced spacefaring civili-
zation would have plenty of unoccupied land for the
taking). And, as repeatedly noted, many have specu-
lated that societies with great longevity have
advanced beyond war. 

Of course, if these analyses are wrong, and both
the physical and sociological barriers to interstellar
travel evaporate, subjugation could be a risk. Given
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their vast experience and highly evolved weapons
systems, our contemporary military would not seem
to offer much of a defense. If the discrepancy is mea-
sured in millions of years of technological develop-
ment, the differences in technologies could be far
greater than that between slingshots and thermonu-
clear bombs.

Subjugation would not necessarily require actual
physical contact between their civilization and ours.
As an alternative, they could deploy proxies on Earth
to do their bidding. A powerful group of proxies
could have the knowledge, power, and technology to
control humanity, even as colonial troops controlled
natives less than a century ago. People on Earth may
lose the will to fight the proxies if they do not have
the technology and self-confidence to succeed.

Another clear risk is culture shock, the import of
technology and ideas that are so radical that they dis-
rupt our value system and pose severe threats to
social order. Culture shock occurs when technology
outpaces the human capacity to adapt. Again, we
must point to the great discrepancy between the two
cultures. We expect ETI to be several rungs ahead of
us on the ladder of civilizations (farming, industry,
nuclear, computing, etc.). It is likely not just a matter
of their being one step ahead of us, but many steps,
each step representing hundreds or thousands of
years. It could take a long time to grasp—never mind
assimilate—such a radically different culture.

Possible Intercivilization Projects

Human history is studded with projects that have
required immense amounts of financial and material
resources and cutting-edge technologies. Such
“megaprojects” (Harris, 1996) have included the
pyramids, Stonehenge, the Suez and Panama canals,
landing people on the Moon, and the “chunnel” that
links England and France. These efforts require such
a stretch of the imagination and such massive invest-
ments of resources that they seem almost impossible
until they are done. In the case of ancient mega-
projects such as the pyramids and Stonehenge, some
people continue to invoke extraterrestrial interven-
tion, despite the fact that engineers have mapped
Earthly explanations.

Imagine, then, the magnitude of the projects that
might be undertaken by a group of advanced civiliza-
tions, including human civilization, sharing infor-
mation and working in concert. Possibilities include
comparative studies based upon a sharing of infor-
mation, vigilance against Von Neumann self-repli-
cating probes and other potential threats, directed
panspermia to create additional islands of life, assis-
tance with planetary engineering, and in the remote
future perhaps even the creation of designer uni-
verses to create a “multiverse” (Rees, 1997; Smolin,
1997).

Interstellar collaboration could allow different
societies to utilize their distinctive strengths and
compensate for their idiosyncratic weaknesses. Pre-
sumably, by virtue of ecological niche and historical
circumstances, different societies will have different
intellectual and material resources and will have
made uneven progress in different areas of endeavor.
For example, a society that early in the course of its
history found evidence of other civilizations within
its solar system may have made rapid advances in
rockets and spacecraft, while another society, threat-
ened by a series of near-calamities, may have pro-
gressed dramatically in environmental protection.
Societies with complementary strengths could find
many ways to collaborate. If communication were
possible, a society with brilliant theoreticians might
show a society with the necessary natural resources,
technicians, and laborers how to make a workable
starship.

THE NEXT STEPS

The past century has been marked by growing evi-
dence for the “many worlds” hypothesis and increas-
ing enthusiasm for the idea that “we are not alone.”
We have the reason and the technology to expand the
search. At the same time, we must prepare ourselves
for the possibility that the search will be successful.
This includes finding ways to communicate with
ETI, better assessing the impact of detection on
humanity, and developing a reply policy.

Possibilities include…directed panspermia to 
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Accelerating the Search

Confirmation of extraterrestrial intelligence could
come about in any of a number of ways, but given
our known laws of nature and current technology,
some search procedures seem more promising than
others. At present, the favored approaches of most
scientific searchers are radio SETI, which involves
using radiotelescopes to detect electromagnetic pat-
terns that are of extraterrestrial but intelligent origin,
and optical SETI, based on searching other segments
of the electromagnetic spectrum for laser communi-
cations or signature patterns of energy use. 

Proponents of these dominant strategies note that
moving information around the universe is incredi-
bly more economical than moving matter, and that
whereas radio and optical signals move at the speed
of light, spaceships or probes can move at but a tiny
fraction of  that speed. From this perspective,
expanding the search means involving more radio-
telescopes, engaging them in the search a greater per-
centage of their time, including more areas of the sky
in the survey, and scanning a greater number of
channels. Radio astronomers could increase the
chances of success further by building an observatory
on the Moon, and analyzing anomalous data that are
normally locked in bottom desk drawers. 

We can expand the search further by bringing new
search strategies on line. For example, we might try
looking for small robot probes (Tough, 1998a,
1998b). As a result of advances in rocketry and min-
iaturization, we are able to send small, sophisticated
interplanetary probes that collect and return much
more scientific data than could their larger and more
expensive predecessors. Whereas seminar partici-
pants expressed little enthusiasm for the existence of
self-replicating probes, it is conceivable that follow-
ing remote detection of intelligent life on Earth, a
highly advanced civilization could send a probe to
our region. To the extent that this is plausible, it
would be worthwhile to broaden the search to look
for probes or other artifacts in our solar system. 

Gregory Matloff and associates raise the intrigu-
ing possibility of ETI spaceships or habitats within
our solar system (Matloff, 1999; Matloff, Schenkel,
and Marchan, 1999). He suggests that, as their stars
leave the main sequence and expand towards the

giant phase, residents of neighboring solar systems
could unfurl giant solar sails and set forth on world
ships to our own solar system (Matloff, 1999). Such a
journey could be measured in centuries rather than
millennia: since life emerged in Earth’s seas, hun-
dreds of other stars have come within one or two
light-years of our Sun (Matloff et al., 1999). Stars
may pass within this range every 300,000 years or so.

Certain features make this scenario more attrac-
tive than others suggesting that ETI is hiding within
our solar system. Solar sails are more consistent with
our current understanding of physics than are some
of the other means envisioned for interstellar travel
(Matloff et al., 1999). We do not have to wait for
breakthrough propulsion to explain how ETI got
here. Furthermore, Matloff ’s hypothesis is testable. A
particular type of infrared signature and the proper-
ties of the orbit could tip off the presence of an alien
habitat within our solar system (Matloff et al., 1999).
Finally, this hypothesis raises many provocative ques-
tions about managing contact. If ETI silently orbits
our Sun, and has done so for millennia, it would be
up to us to initiate contact. Why have they remained
silent, and how would they react if we tried to com-
municate with them?

Generally, the possibility of face-to-face encounter
is left to science fiction writers and UFOlogists.
Given our present level of knowledge, a face-to-face
encounter would depend upon both interstellar
travel and life support systems that could keep the
spacecraft inhabitants alive under all-but-impossible
conditions. Furthermore, unless one wishes to
strengthen the assumptions by presuming that ETI
will set forth in vast armadas, given the vastness of
space a chance encounter would be all but impossi-
ble. Most reports of encounters with extraterrestrial
entities or their artifacts are dismissed as misidentifi-
cation of natural phenomena (planets, airplanes),
deliberate hoaxes, or hallucinations. Given this, sci-
entists see such reports as a waste of time. If they still
have interest, they are likely to be deterred by ridicule
from the intellectual community. The underlying
reason that many SETI scientists are unwilling to
consider the possibility of ETI in our solar system,
writes Michael A. G. Michaud, is “fear that their
enterprise will be discredited by association with
UFO advocates” (Michaud, 1998, p. 174).
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We see two areas in which massive changes in our
own science could lead to rapid adjustments in our
search strategies and perhaps force us to rethink the
consequences of contact. The first of these would be
developments in breakthrough propulsion physics,
which could facilitate interstellar travel. If we become
capable of faster-than-light travel, for example, it is a
good bet that a much older civilization would also be
capable of this feat. Speculation that “they” could
appear in our solar system would be much less far-
fetched.

The second revolutionary development would be
breakthroughs in mental telepathy, leading to a reas-
sessment of consciousness as a vehicle for interstellar
communication. Freeman Dyson suggests that, in a
thousand years, humans may become more inter-
ested in mental activities, perhaps experimenting
with radiotelepathy, communication through means
that are presently unavailable to us, and creating, in
effect, a larger entity, a true group mind (Dyson,
1997). Could we ourselves be part of an even greater
consciousness, one that includes beings not like us?
Could we at some point—perhaps following addi-
tional evolution—find ourselves communicating
with creatures from other places, other times? Per-
haps rightfully we tend to put such suggestions on an
equal footing with reports of a reincarnated Elvis
Presley in the parking lot at the local mall. Yet, para-
psychologists are employing tight experimental
methodology, including double-blind procedures, to
put remote viewing, mental telepathy, and related
phenomena on a firm scientific footing (Radin,
1997). Certainly, success rates have been high enough
to generate spirited discussion in mainstream psy-
chology journals—and to attract research support
from national security agencies, the military, and
even the business community (Radin, 1997). Asked
in 1992 why SETI did not use some sort of altered
state of consciousness as well as radiotelescopes to
search for extraterrestrial intelligence, MIT physicist
Philip Morrison responded that consciousness was
“messy” and that he and his associates were having
enough trouble with their equipment as it was with-
out adding consciousness into the mix (Mack, 1999,
p. 27).

Messy indeed. Most of the carefully conducted
research suggests that psychic abilities at best pro-

duce only a small performance edge—for example,
boosting chance performance of 25% “hits” to some-
thing on the order of 35% “hits,” a small but highly
reliable gain given metanalyses of scores of studies,
each encompassing an enormous number of trials.
Given the small magnitude of these effects, parapsy-
chologists suspect that people’s expectations and
wishes would completely overpower any psychic
communications that might emanate from many
light-years away. Nonetheless, there are acceptable
ways to validate claims of psychic contact with extra-
terrestrial beings, such as by soliciting information
that is not known by us but can be verified using
present scientific procedures. For example, any “ET”
that is “channeling” information to someone could
draw our attention to an astronomical event that we
had not yet noticed but that we could confirm with
our telescopes. So far, no such claims have been veri-
fied.

As a corollary of expanding the search, we should
make ourselves a more attractive target for ETI. For
example, if we suppose that an extraterrestrial civili-
zation were to monitor Earth (using either remote or
up-close surveillance techniques) with the intent of
self-manifestation following signs of humanity’s
“readiness,” then we could try to signify this. This
might be accomplished, for example, through self-
preparation or an open invitation such as the “Invi-
tation to ET” that a group of 60 people, primarily sci-
entists, has placed on the internet.

Understanding Extraterrestrial Life

Increased knowledge of intelligence and behavioral
diversity on Earth will position us better to under-
stand ETI. Psychologists, animal behaviorists, and
other researchers have already conducted studies that
would be of some use for understanding extraterres-
trial intelligence, but it is doubtful that many have
thought of their work in this context. Black and Stull
(1977, p. 100) suggest a direction for such studies:

Our goals should be (1) to catalog and classify
behavioral patterns and cultural differences; (2) to
determine how these are related to the environment,
physiology, and evolutionary history of each species
studied; (3) to determine what traits, if any, appear
common to all intelligent animals; (4) to gain experi-

 If we become capable of faster-than-light travel, 
for example, it is a good bet that a much older 
civilization would also be capable of this feat.

Increased knowledge of intelligence and 
behavioral diversity on Earth will position us 

better to understand ETI.



24 Section II • Contact: Long-Term Implications for Humanity • Harrison and Dick

ence in communication and other extraterrestrial spe-
cies; and (5) to develop theoretical models that will
allow extrapolation to extraterrestrial cultures, and
allow us to evaluate at least semi-quantitatively the
uncertainties in such an extrapolation. To the extent
that this might enable us better to understand human
behavior, it could result in one of the most important
benefits of the SETI program.

There is a promising model for extrapolation
from terrestrial to extraterrestrial life (Harrison,
1993, 1997) and it is James Grier Miller’s Living Sys-
tems Theory or LST (Miller, 1978). Terrestrial and
extraterrestrial life reside in the same universe. They
are constructed of the same elemental building
blocks, and governed by the same natural laws. The
same assumptions (empiricism, determinism,
monism) and methods that make it possible to con-
duct scientific studies of humans should be equally
forceful when applied to ETI. 

Any theory that is potentially applicable to ETI
must have a broad perspective and have wide-scale
applicability on Earth. It must offer proven princi-
ples that are extrapolated easily to new situations.
LST is a universal theory of behavior in the sense that
it cuts across species, forms of behavior, and histori-
cal epochs. An outgrowth of Open Systems Theory,
with its widely known concepts of inputs, through-
puts, outputs, feedback, homeostasis, and entropy,
LST is an interdisciplinary framework that integrates
all of the biological and social sciences from cellular
biology to international relations. LST is biological,
social, evolutionary, and applicable to individual
organisms as well as a spectrum of social entities.

According to LST, after life originated on Earth 3.8
billion years ago, it evolved from single-celled organ-
isms to increasingly complex biological and social
forms. These are, in ascending order: cells, organs,
organisms, groups, organizations, communities,
societies, and supranational systems. In the course of
this evolution certain structures and functions main-
tained their identities, although specific manifesta-
tions changed. LST proposes that the same terms and
principles can describe systems at each level,
although higher-order systems may have distinctive
emergent properties that are not found at lower lev-
els. Consequently, complex systems of different
scales can be disassembled into the same constituent

subsystems and analyzed in terms of the same con-
cepts and relationships. Thus there are parallel struc-
tures and processes as we move up the scale from the
cell to the organization of societies. Living systems
comprise 20 specialized subsystems that have dis-
tinctive structures and process matter, energy, and
information. Such reductionistic building blocks
seem plausible for unknown life forms.

Harrison applied a simplified version of LST
involving two generic processes (matter-energy and
information) to three system levels (individual, soci-
ety, and supranational system) (Harrison, 1993,
1997). He used this framework to organize past
hypotheses about ETI, and generate new ones. Many
of the hypotheses advanced by astronomers, astrobi-
ologists, and other SETI scientists are fully consistent
with LST and are occasionally expressed in terms
that are reminiscent of LST terminology. It is not
entirely coincidental that Davoust (1991, p. 72)
defines life as a “complex, organized open system”
and that Seielstad (1989, p. 140) describes sub-
systems, systems, and suprasystems as a set of nested
Russian dolls. Living systems theorists and SETI sci-
entists are interested in the same phenomena and
apply similar intellectual tools. Researchers from
both traditions are accustomed to thinking in terms
of energy, matter, and information; in terms of inter-
connections and systems; and in terms of microcosm
and macrocosm.

As Molton (1989) points out, in the absence of
probes and radio signals we are limited to what we
can deduce from ourselves and our terrestrial experi-
ence, and without a logical framework we will have
only random data. We can deduce a great deal from
ourselves, and LST is a logical and credible frame-
work for organizing our thinking.

Will attempts to anticipate ETI be so much wasted
effort if ETI doesn’t exist, or is never found? By con-
sidering the possible natures of the universe, we
come to understand the actual nature of the universe.
Similarly, by considering the possible nature of ETI
we may understand more fully the characteristics
that make us what we are (Ruse, 1985, p. 71):

Exploring the possibility of life elsewhere in the uni-
verse is full of philosophical interest. Such exploration
puts a bright light on our own powers and limita-
tions…. By speculating on what other life forms would
be, we see more clearly the nature and extent of our
own knowledge. Such fairy-story telling does not prove
anything empirically that we do not already know, but
it does force us to think again about ourselves from a
novel perspective. 

…there are parallel structures and processes 
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Preparing Communication Strategies

How can we hope to communicate with an advanced
and distant society whose languages have nothing in
common with ours? How can we communicate with
a radically different species? Our current limited suc-
cess in communicating with chimpanzees and dol-
phins bodes ill for successful communication with
off-world beings. 

Further research on interspecies communication
would expand our overall knowledge of behavior as
well as contribute to SETI (Baird, 1987). Similar
advantages might be gained from studies of people
who for neurological or psychological reasons have
extreme difficulty communicating with other
humans.

We should also accelerate research on interstellar
languages. This work was initiated by mathemati-
cians and physical scientists, who suggest that logic,
mathematics, and the physical world offer shared ref-
erence points that will facilitate human-ET commu-
nication (Freudenthal, 1985; DeVito and Oehrle,
1990). Learning one another’s languages via radio
could involve very long and repetitious sequences of
messages with the two cultures trading facts that they
both already know long before moving the discus-
sion into broader areas such as art, history, and social
science. Yet there may be ways to speed the process of
acquiring a mutual language or to initiate discussion
outside of physics and math. As already noted, psy-
cholinguist Douglas Vakoch is working on means to
communicate spiritual principles (Vakoch, 1999a)
and aesthetics (Vakoch, 1999b). Additionally, we
might entertain the possibility of translating super-
computers, working at the highest levels of logic and
currently known as “theorem proving.”

Anticipating the Post-Contact World

Contact with an extraterrestrial civilization is not
preordained, but it could occur at any time and with
the speed of light. Contact could be a high-impact
event, and, as such, it deserves serious prior thought.
Anthropologist Ashley Montagu presents the case
well (Berenzden, 1973):

 I do not think we should wait until the encounter
occurs; we should do all in our power to prepare our-
selves for it. The manner in which we first meet may

determine the character for all our subsequent rela-
tions. Let us never forget the fatal impact we have had
upon innumerable peoples on this Earth—peoples of
our own species who trusted us, befriended us, and
whom we destroyed by our thoughtlessness and insensi-
tivity to their needs and vulnerabilities.

We need preparation before confirmation of extra-
terrestrial intelligence. For example, it would be use-
ful to develop reply strategies prior to intercepting an
initial message. By developing a reply policy before
the fact, we will maximize our chance of framing a
message that preserves our security, has the support
of broad segments of the population, and  (if interac-
tive communication is available) encourages a favor-
able response. In the absence of advance planning,
anyone who has access to a powerful transmitter may
attempt to speak in behalf of humanity. 

Advanced preparation must proceed beyond the
usual tiny groups of search advocates. Different peo-
ple look to different types of leaders to ease humanity
through detection and its aftermath, so it makes
sense to involve politicians, military leaders, business
leaders, and religious leaders as well as scientists in
the planning effort. Since contact will involve all of
humanity, planning groups should have broad inter-
national representation. It might make sense for the
United Nations to be involved, or to convene a World
Council.

Often we hear that when it comes to extraterres-
trial intelligence, the only thing that we can expect is
the unexpected! For this reason, it makes sense to
plan for many different contingencies. Our planning
efforts should include a range of search technologies
(radio SETI, optical SETI, interstellar probes), open-
ness to many different forms of intelligence, and an
awareness that contact could unfold in many differ-
ent ways. For example, the consequences for human-
ity would be very different if ETI were located in the
solar system rather than in a remote part of the gal-
axy, or if recognition of ETI’s existence took the form
of a sudden insight or a slow dawning awareness.
Other variables include “the other’s” technological
capabilities, whether or not ETI took a familiar or
unfamiliar form, and our perception of ETI’s per-
ceived posture (benevolent, neutral, malevolent)
toward humankind. 

Our current limited success in communicating with 
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Failure to plan could exact a substantial price
(Harrison, 1999a). The less planning, the more stress
detection will place on human decision-makers. If
there are few time pressures, the result may be
“defensive avoidance,” symptomatized by ignoring
potentially important information, procrastinating,
disowning responsibility, and “passing the buck”
(Janis and Mann, 1985). We might expect some
agencies to simply retreat beyond a veil of secrecy, “sit
on the matter,” and engage consultants who are bet-
ter known for their demonstrated loyalty to the
agency than for their expertise in shaping post-con-
tact civilization. While these agencies dither, self-
appointed groups may attempt to manage relations
between human and extraterrestrial life. 

On the other hand, if there are intense pressures to
“do something,” the response is likely to be one of
hypervigilance, rather than defensive avoidance. This
consists of panicky, ineffective decision-making
(Janis and Mann, 1985). Under this intense pressure,
decision-makers are likely to see only a small part of
the overall picture. They focus on some cues and
ignore others. It becomes difficult to explore a full
range of alternatives and think through all of the
implications. They turn first to those solutions that
have worked in the past, and, once having chosen a
course of action, stick with it despite growing evi-
dence of a mistake. Hypervigilant people do not
make sufficient allowance for contingencies, nor
make complete plans for implementing their deci-
sions.

Despite the advantages of planning for low-proba-
bility but high-impact events, we see very little activ-
ity. In many quarters, there is strong reluctance to
take the possibility of “contact” seriously. This is
understandable. Only recently have scientists assem-
bled evidence that we may encounter intelligent
extraterrestrial life. Many leaders in science, govern-
ment, and industry are either unaware of this evi-
dence or fail to appreciate its credibility. Decades of
unverified reports (including honest mistakes, delu-
sions, and deliberate hoaxes) have tainted views of
the search enterprise and cooled receptivity on the
part of those who should lead the effort. Even indi-
viduals who have strong personal interests may
refuse to discuss the topic openly because of expected
adverse reactions from their colleagues. The possibil-
ity of encountering ETI must be acknowledged more
widely, and more scholars need to be brought into

the loop. Panelists consider it important to involve
scholars with strong backgrounds in futures studies,
decision theory, decision analysis, game theory, and
utility theory, as well as a broad range of social sci-
ences and humanities (see “The Role of the Social
Sciences in SETI,” this volume). 

Keeping in mind that human response will be sce-
nario-specific, and that some scenarios seem more
likely than others do, several areas are ripe for sys-
tematic study. First, the humanities provide us with a
vast set of social experiments useful for any assess-
ment of potential impacts of contact. Although
direct physical, cultural contacts are one form of ana-
logue often cited, the long-term impact of high-
information contact provided by electromagnetic
signals is more analogous to intellectual contact
between terrestrial civilizations. Particularly relevant
is the transmission of knowledge from the ancient
Greeks to the Latin West via the Arabs in the 12th and
13th centuries (Dick, 1995), an event that led to the
European Renaissance. More generally, if one accepts
the claim that the biological universe is very different
from the physical universe, we can study the effect
changing worldviews have had on society (Dick,
1995). We can also ask how humans have reacted to
past false alarms of extraterrestrial life, whether the
canals of Mars, Orson Welles’ broadcast of War of the
Worlds in 1938, the mistaken belief that quasars and
pulsars were interstellar navigation beacons, and
reports of UFOs (Harrison, 1997). Such analogies,
cautiously used, can serve as a starting point for dis-
cussion of likely similarities and differences between
terrestrial and extraterrestrial experiences. 

Human imagination is a rich resource for study-
ing the implications of contact. The best science fic-
tion gives us detailed potential scenarios for different
modes of contact, ranging from War of the Worlds on
the negative side to Arthur C. Clarke’s Childhood’s
End, Rendezvous with Rama and 2001: A Space Odys-
sey on the positive side. Novels such as Stanislaw
Lem’s Solaris raise yet another scenario that must be
considered: contact with intelligence so different
from us that it remains beyond our understanding.

Failure to plan could exact a substantial price.

…the humanities provide us with a vast set of 
social experiments useful for any assessment of 

potential impacts of contact.
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Many of the planning efforts so far have been
geared to managing the short-term response, which
may range from complete apathy to rioting mobs. So
far, less attention has been paid to the long-term
effects of contact. If we, in fact, encounter a techno-
logically advanced and communicative society, then
the diffusion of science and technology will be a cen-
tral issue (Harrison and Elms, 1990). What more can
history tell us about the introduction of advanced
technologies into relatively stable “disadvantaged”
cultures? What are the variables that determine the
acceptance or rejection of new ways? What about the
problem of “culture lag,” a situation that arises when
the rate of technological change exceeds the rate of
cultural change, with the result that there is a grow-
ing gap between technology and its human users?
Massive advances in technology can create problems
as well as solve them. For example, technologies that
lead to the extension of the human lifespan by many
years could also generate monumental environmen-
tal, economic, and psychological problems.

Reply Policy

More thought should be given to reply policy; that is,
how the Earth might respond if ETI were detected.
Most of the preliminary work was conducted by SETI
scientists, oftentimes in committees of the Interna-
tional Academy of Astronautics (Michaud, 1998). In
keeping with the dominant radiotelescope search
paradigm, it has proceeded under the assumption
that ETI will be light-years away and unaware of our
existence. Under this particular scenario, we might
be able to proceed at a leisurely pace, holding our
reply until we are confident that we are on safe foot-
ing. 

Reply policy rests on three fundamental issues.
The first is, should we reveal our presence to an
extraterrestrial civilization? Even if “most” advanced
civilizations are peaceful and beneficent, we won’t
know for sure about any individual civilization and,
if ETI doesn’t already know of our existence, the saf-
est course might be to maintain a low profile. Second,
if we do choose to reply, who replies? As socially

enlightened members of the international scientific
community, many scientists believe that the response
should be made in behalf of humanity as a whole, so
supranational systems such as the United Nations
loom large in the discussions. Third, what should we
say? The goal here is to frame a response that guaran-
tees our own security, reassures “the other,” and sets
the stage for sharing knowledge.

There are two reasons why we need to develop a
reply policy before actual contact. First, a leisurely
pace seems less appropriate following detection of
ETI in our solar system than following interception
of a dial tone at a distance. Second, even if ETI is
light-years away, any individual with access to a pow-
erful transmitter may choose to reply and may retain
complete control over the message. This could create
an erroneous but powerful first impression that
would govern the course of future relations. To fore-
stall this possibility, Donald E. Tarter suggests that
duly designated authorities should reply instantly. In
the first reply the authorities would identify them-
selves, state that additional information will be forth-
coming, and that in the interim ETI should ignore
messages from all other parties (Tarter, 1997).

Closely related to the issue of reply policy is that of
active SETI: deliberately proclaiming our presence to
an unknown civilization. As a result of our use of
energy or powerful radar broadcasts, another civili-
zation may be aware of us already. However, deliber-
ate action on our part should increase our visibility.
If our current passive strategy is successful, we can
allay lingering insecurities by simply not responding.
If active SETI is successful, we may find ourselves
drawing the attention of an unwelcome acquain-
tance. Another concern with active SETI is that hun-
dreds of years (or more) may pass between the time
that we make our presence known and the time that
we receive a response. A response that would delight
us today may be less welcome to humanity in the year
3000. 

By the dawn of the 21st century, there had been
several ad hoc radio broadcasts and even discussions
of launching a private interstellar probe. Perhaps
these efforts have a very low probability of success.
Nonetheless, since any one of these could affect both
present and future generations, there would be an

If we, in fact, encounter a technologically advanced 
and communicative society, then the diffusion of 

science and technology will be a central issue.

…if we do choose to reply, who replies?

…hundreds of years (or more) may pass between 
the time that we make our presence known and 

the time that we receive a response.
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advantage if humanity as a whole, perhaps operating
through the United Nations, were able to regulate
such efforts. This is unlikely because of the large
number of legal and technical problems that would
have to be solved in order to do this. Free speech is a
part of many cultures, and given current technology
it would be difficult if not impossible to suppress
“rogue” broadcasts.

By the year 3000, as a result of some mixture of
careful planning, trial and error, and accident,
humanity may have worked through the issues of
active SETI and reply policy. We speculate that at that
time humanity may be quite comfortable interacting
with ETI, and not at all worried about reply policy or
active SETI.

Developing Educational Programs

Advanced preparation should include educational
programs for preparing people for the possibility of
contact. SETI provides a wonderful “hook” for
engaging people in science. Properly designed educa-
tional programs can enhance people’s understanding
of astronomy and life sciences, as well as acquaint
them with SETI and its possible aftermath. The SETI
Institute’s “Social Implications” report (Billingham
et al., 1999) devoted close attention to this and
looked to broad partnerships including planetaria
and libraries as well as schools, colleges, and univer-
sities. This report also described how SETI scientists
could work with the news and entertainment media
to educate people and help shape public opinion. A
multimedia approach can help, for example, by using
the visual arts to make the extraterrestrial presence
real but in nonthreatening ways. 

Several education efforts are already underway.
The SETI Institute’s “Life in the Universe” curricu-
lum is noteworthy in part because it is under transla-
tion into different languages to make it more
accessible to the world’s population. The SETI Aus-
tralia Centre also has a large educational component.
Relevant also are the websites and outreach programs
maintained by the NASA-Ames Astrobiology Insti-
tute.

Specific target populations include the media,
opinion leaders, and children. The media must be
highly informed so that it can provide high-quality
coverage even in the event of rapidly unfolding

developments. Politicians, scholars, business mag-
nates, military officers, and other opinion leaders
must be informed, because they will help shape the
reactions of the many people who look to them for
guidance. Children are important because it is they
who will carry on the search, and their generation
may be the first to experience the full impact of con-
tact. As a useful spin-off, educational efforts aimed at
children will help them separate science and fiction,
and nudge them toward careers in science and tech-
nology. 

In addition to reaching individuals, we need to
reach organizations and institutions that will have
much to do with managing contact and its aftermath.
These include intelligence-gathering organizations,
legislative and regulatory bodies, the military, the
media, and professional organizations of all sorts. 

Preparing Ourselves Spiritually and 
Psychologically

Those of us in the SETI community are self-anointed
to lead the search and help manage the conse-
quences. But are we prepared personally? According
to Zen, everyone is an enlightened individual. Are we
truly ready to encounter an “alien mind”? As long as
we quibble among ourselves, can we consider our-
selves ready for contact? 

Those of us engaged in the SETI enterprise spend
substantial time addressing purely scientific issues
and intellectualizing the impact of contact. Perhaps it
would be useful to supplement these efforts by devel-
oping inner strengths to brave confirmation and the
post-contact world.

Taking our cue from the Buddhist tradition, we
might spend more time in self-contemplation,
becoming more at ease with ourselves and one
another. If  we can’t relate to our fellow human
beings, how can we expect to understand beings
from another part of the galaxy? The qualities we
seek are openness to new experience, comfort with
ourselves, and sensitivity and compassion for others.

CONCLUSION

No one is sure whether or not ETI exists, and, if it
exists, whether or not it will be detectable to us.

Specific target populations include the media, 
opinion leaders, and children.

If we can’t relate to our fellow human beings, 
how can we expect to understand beings from 

another part of the galaxy? 
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Nonetheless, growing circumstantial evidence and
accelerating search technologies have marked the
past four decades. Those who are willing to guess
when contact will occur couch their estimates in
decades, not in centuries or millennia. If  their
guesses prove accurate, humanity in the year 3000
will have long since discovered extraterrestrial life.

The impact of the detection of extraterrestrial life
will depend upon the nature of ETI, the unfolding of
the contact scenario, and the people involved. If in
fact ETI meets optimistic expectations (advanced,
beneficent, communicative), we speculate that fol-
lowing an initial period of confusion and consterna-
tion, interstellar relations will be marked by three
stages. During Stage 1, humans will have strong, pos-
itive attitudes towards ETI. This will stem in part
from the benefits of receiving ETI’s largesse and in
part from a human tendency to become emotionally
enamored of older, wiser, richer, and more powerful
individuals. Inevitably, at some point, ETI will fall
short of our descendants’ expectations. Perhaps ETI
will not have the information that they want, will not
be inclined to come to humanity’s rescue, or will
reveal something that we interpret as a serious flaw in
their character or society. Or perhaps some of ETI’s
advice won’t work, or will have hidden, undesirable
consequences. 

Stage 2, then, will be predominated by suspicion,
cynicism, and negative emotions—all proportional
to the height of the expectations generated earlier.
However, if interaction continues, Stage 2 also will
pass. As future generations of humanity gain more
experience, they will develop a more complex picture
of ETI and enter Stage 3. At that point, people will no
longer view ETI as gods or devils, but as complex
creatures with unique patterns of strengths and
weaknesses. Humanity in the year 3000 may have
mature, Stage 3 relations with many different ETI
civilizations.
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Introduction

This seminar, organized by the Foundation For the
Future, took place on July 31 and August 1, 1999, in
the same location as the Bioastronomy ’99 Confer-
ence. It focused on the long-term implications of a
potential dialogue with an extraterrestrial civiliza-
tion. The following topics were addressed in a discus-
sion format:

• The impact of any practical information and
advice that we receive.

• The impact of new insights, understanding, and
knowledge about major questions that go far
beyond ordinary, practical, day-to-day matters.

• The impact of a transformation in our view of our-
selves and our place in the universe.

• Any other significant impact or effects, either posi-
tive or negative.

• What should humanity do NOW in order to maxi-
mize the positive long-term impact from an even-
tual dialogue—in order to achieve the greatest
possible benefits for our culture, science, world-
view, and long-term future?

The coordinator of the seminar was Allen Tough,
University of Toronto.

Bob Citron opened the meeting by saying that the
Foundation For the Future is interested in how our
collective culture will respond to contact over the
coming millennium.

Allen Tough opened the discussion by noting that
there are a number of ways of searching for extrater-
restrial intelligence (SETI), and that any of these
might be successful, at any time into the future, in
making an unequivocal detection. One consequence
could then be a deluge of information from a society
far in advance of ours. Some early studies have
addressed what might be the immediate and near-
term effects of the discovery. But Tough observed
that the major impact would probably develop over
decades, or centuries, and could have a profound
effect on the evolution of our own civilization into
the future. He therefore invited the participants to
leapfrog over the near future and consider possible
consequences of the detection over a thousand years
by examining, in a group discussion format, the top-
ics given above.

Topic 1 dealt with the impact of any practical infor-
mation and advice that we receive. Claudio Maccone
noted that they could have mastered superluminal
string theory, unifying all known forces of nature,
and would therefore know how to harness the huge
energies connected with the zero-point field, and
how to achieve faster-than-light travel. We should

…there are a number of ways of 
searching for extraterrestrial 

intelligence (SETI)…any of these 
might be successful, at any time 

into the future…
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therefore be ready to decipher such information by
theorem-proving and other advanced techniques. If
it were then possible to create wormholes, we could
revolutionize interstellar communication and
achieve a much more rapid dialogue. This would be a
practical impact of extraordinary importance. Jill
Tarter asked why we should communicate through
the wormholes with photons rather than baryons,
that is, spaceflight of the type envisaged in Sagan’s
novel Contact. Maccone said that photons were a
great deal easier. John Billingham recalled Oliver’s
calculation of the energy needed to transfer a certain
amount of information by spaceflight was 1040

greater than that needed for electromagnetic waves.
Guillermo Lemarchand argued that advanced

societies, having long since passed their level of tech-
nological adolescence, would have a high level of
“cosmo-ethics.” This would mean that they them-
selves would be unlikely to attempt ecologically
threatening projects like Dyson spheres or 1026 Watt
omnidirectional transmitters, and that they would
not want to pass on to emerging civilizations the
knowledge of how to achieve such unrewarding
endeavors. Therefore, they would likely pass infor-
mation to us, or to other civilizations, in stages, so
that there would be time to absorb and assimilate the
knowledge in discrete increments. In other words,
they would have chosen deliberately not to put our
evolution and societal life expectancy in danger.

Therefore they will not transmit to us until they
have detected us. If this is correct, we will only be able
to receive from a distance Rt < 35 + Tf/2 + τ light-
years, where Rt is the distance at any time t in the
future, Tf is that time t expressed in years, and τ is the
time the society needs to analyze our behavior and
degree of evolution. So in 2053, with τ = 5, the dis-
tance Rt = 67 light-years. Lemarchand concluded
that Project Phoenix is best suited to get a high infor-
mation content under these circumstances. (Note:
This is rather a pessimistic scenario in that we will
not hear from anyone, except for leakage, beyond Rt,
and success in the near future would be achieved
only if there were civilizations close to us.)

In the discussion that followed, Douglas Vakoch
noted that this scenario assumes that ETI ethics are
something like our own, and asked about the depen-
dence of ethics on one’s biology. Or if they have gone
beyond the stage of biology to artificial intelligence,
what then? Tough said it would be interesting and
important to learn what their ethics actually are. Eric
Chaisson said the ethics issue is huge. We have to
develop our own, rather than from ETI, and if we do

it right, we will survive. But Tarter said it is most
important for us to receive information about ways
of surviving one’s technological infancy.

It was agreed that ETI might not have the same
motives and behaviors as we do. They may be devel-
oping along a different evolutionary pathway and
have no interest in contacting others. On the other
hand, should they be interested in communicating
with us, one of the most important practical results
of contact would be the knowledge that it is possible
to survive far beyond our own level of evolution, and
perhaps how they did it.

Topic 2 addressed new insights: knowledge and
understanding of the big questions and mysteries of
the universe that go far beyond practical day-to-day
matters. Against the background of epistemology
and objective knowledge, Steven Dick asked whether
we and ETI perceive the universe in the same way.
There are three alternative cases: 

Case 1 holds out hope for easy dialogue and agree-
ment. Case 3 implies such complete separation of
sentience or mental processes as to prevent dialogue,
or the mutual examination of objective knowledge.

The problem of objective knowledge bears on the
possibility of communication, on the role of lan-
guage, and on those aspects of the universe that have
the possibility of verification. Knowledge must be
distinguished from belief, which may have no basis
in the objective world; one would not expect extra-
terrestrial religious belief, for example, to take the
same form as on Earth, though the existence of God
may be an objective question. If contact is successful,
a major task over the next millennium will be to syn-

…ETI might not have the same motives and 
behaviors as we do. They may be developing along 

a different evolutionary pathway and have no 
interest in contacting others.

The problem of objective knowledge bears on the 
possibility of communication, on the role of 

language, and on those aspects of the universe 
that have the possibility of verification.
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thesize the knowledge of many worlds. The nature of
this task will depend greatly on which of the three
cases above turns out to be most common among
galactic civilizations. Ben Finney said that the better
we understand each other’s jokes, the closer we will
be to Case 1.

Vakoch drew up a fourth case for overlaps of
objective knowledge:

Finney observed that this is known in anthropol-
ogy as a dialect chain. (Note: It is possible that our
first contact with ETI may be like Dick’s Case 3, but
that with further discoveries of additional ETIs, one
might achieve understanding and dialogue through
these additional ETIs, each of whom has Case 2 over-
laps with the others and us. Or we may learn from
ETI No. 1 about all the others even though we have
not detected the others ourselves.)

Tarter reminded everyone that any ETI we detect
will likely be far older than we are. She listed some
implications as follows: First, it is possible to survive
one’s technological infancy. (Note: This now reap-
pears as an answer to a major fundamental question
as well as important practical new knowledge.) Sec-
ond, they may have a well-developed empirical field
of study that can define critical bottlenecks and elab-
orate different ways through them. Third, they may
have survived the red giant phase of their star.
Fourth, their longevity is at odds with organized
monotheistic religions typical of Earth. Fifth, there
may be something like a universal religion, and there
will be a highly established code of ethics. Sixth, they
may tell us how it is possible to change from the
primitive “My God versus your God” conflicts on
Earth to a more stable universal understanding. 

Lemarchand raised the question of religious issues
in connection with the long-term impact of the dis-
covery of ETI. He pointed out that all religions on
Earth have common “Principles of Fraternity.” On
top of these is often superimposed the ritual dogmas
of individual church power structures, sometimes
resulting in control by an elite. If we learn that an ETI
species has different or no thoughts about God, this
will not generate reactions or conflict except among
those terrestrial religions that are fanatical about
their dogmas. But if we learn that there are some uni-

versal “Principles of Fraternity” like the universal
laws of physics, then Lemarchand imagines a stimu-
lating revolution of the most positive kind in terres-
trial thinking about religion as a whole.

In the discussion of these Topic 2 papers there was
some agreement on the untoward effects of the
aggressive and autocratic aspects of the Adamist reli-
gions. Albert Harrison said that the revolution in
religious thought could well be a slow process, espe-
cially if the information from ETI came in slowly.
Keiko Tokunaga noted that in the Buddhist sutras
there is some evidence that contact has already
occurred. Vakoch pointed out that ethics could
evolve differently for ETIs who might live for 100,000
years, and that the corollary is that the emergence of
universal ethics (as an extension of the global ethics
envisaged by Chaisson) might facilitate great longev-
ity for individuals and species as a whole. 

Case 3 scenarios were envisaged for ETIs whose
biological evolution has been quite different. For
example, said Vakoch, how would we understand
ETIs whose main means of communication was
olfaction? Dick quoted Kuhn’s opinion that we can
easily talk past each other if we have different para-
digms. Finney elaborated, with the example that we
might have had a Case 3 situation at this meeting if
post-modernists had been present. Lemarchand
reminded us that Piaget said that the circles would
eventually merge.

Tarter quoted Dawkins’ firm belief that evolution
on Earth is the end result of predator/prey relation-
ships. Billingham felt that a majority of exobiologists
would postulate the same for ETI, up to our stage of
evolution today. But Dick said different ET environ-
ments could lead to different pathways for ETI evolu-
tion. Vakoch thought that evolutionary stories could
be the basis for interstellar messages.

Tarter said that the major fundamental question is
whether ETI exists: detection of their signal would
provide the answer. Everyone agreed that the knowl-
edge that they had achieved great longevity was
another answer to the fundamental, as well as practi-
cal, question as to whether long-term survival is
actually possible.

Topic 3 was concerned with changes in our views of
ourselves. Paul Davies focused on the fact that reli-
gion is already being transformed by the prospect of

…in the Buddhist sutras there is some evidence 
that contact has already occurred.
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the existence of ETI. While theologians may express a
relaxed view of the possibility of ETI, they may be
hiding some deep concerns because of the geocentric
or homocentric nature of many religions, especially
Christianity, vulnerable because of the unique posi-
tion of Jesus Christ as God incarnate. The shock will
be worse if  ETI turns out to have achieved, by
directed evolution, a more spiritual or saintly state
far beyond ours.

Finney imagined a crisis in the middle of the
Third Millennium. SETI would already have been
successful, the field of comparative exosemiotics
would be maturing, and Tsiolkovsky biospheres
would be capable of cruising to the stars at 0.3 c. But
the sobering news on the interstellar communication
channels is that many star systems are occupied by
advanced ETIs who do not want us, have little inter-
est in us, and are not inclined to give us tutorials.
Whither now, self-anointed Homo sapiens?

Harrison asked some interesting new questions
about social comparisons, identity, and self-esteem a
millennium after the discovery of ETI. While enthu-
siasts paint rosy pictures, they rely on the hope that
ET will treat us as equals, that we will continue to
compare ourselves with one another, and that our
changing cultures will retain distinctive elements.
But the opposite of all of these could dominate. We
should study historical analogs further, searching
especially for positive outcomes of contact in the
areas of the amicable co-existence of caste systems,
positive lessons from the colonial experience, subjec-
tive determinants of self-esteem, and preservation of
identity following contact between cultures. 

Gender parity was taken by Kathleen Connell as a
specific question of the societal impact of an extrater-
restrial cultural exchange. Specifically, would ETIs
embody a different gender construct? In turn, would
a radically different gender model positively impact
the existing disparity in human society? Connell
listed variations in genderism that ETIs may mani-
fest. Her conclusion was that some social inequities,
such as gender-based disparities, may be integrated
only by the introduction of off-home-planet genetic
paradigms and role modeling. 

There was much discussion of the remarkable
change in our view of ourselves over the last few hun-
dred years. Before that, as Davies said, human beings

were thought to have been created by God and to
occupy a central position in the universe. Today that
view has largely disappeared. Chaisson called it a
remarkable U-turn in everything from the Big Bang
to intelligence. Tarter said it was now reasonable to
think that we are actually made of star stuff. (Note:
One wonders whether similar dramatic changes may
await us in the coming millennium with or without
the advent of contact with ETI.) Harrison cautioned
that the transition was not exactly smooth, and we
should examine the bumps in the curve. Billingham
referred to the discovery of the lost knowledge of the
ancient Greek civilization in the Moorish civilization
in Spain in the 12th century. There are two points
here: The first is the stimulus this gave to the start of
the Renaissance. The second is the analogy with our
discovery of new knowledge from ETI. (If there is any
reality to the analog, then contact with ETI could
bode well for a new Enlightenment for us.) Dick
agreed with the importance of the discoveries in
Spain, but cautioned against predicting the future
from perceived analogs with the past.

Connell said that some people believe that SETI
has elements of a secular religion. Billingham asked if
“secular religion” was not an oxymoron. Baseball,
said Finney, has been described as a secular religion.
Tarter said SETI has indeed been accused of being a
secular religion. But SETI people are hard-nosed sci-
entists who are prepared to accept that we are alone if
that could be proved. So our beliefs are subject to
test, and change on the basis of hard evidence, which
is not the case for religions.

Topic 4 covered long-term effects that are primarily
negative. For the sake of argument, Chaisson postu-
lated no positive effects from contact with ETI over
the coming millennium. For electromagnetic con-
tact, there will be a small cadre of academics publish-
ing on ETI in cyberspace journals, but the vast
majority will be consumed with the continuing tra-
vails of life on Earth. Physical contact would be much
worse, and lead to a neo-Darwinian subjugation of
our culture by theirs. Advanced societies might dom-
inate the less advanced, just as has happened in many
cases on Earth.

Ragbir Bhathal agreed. ETIs would want to con-
trol the resources of the universe for their own ends,
just as has happened on Earth. Physical contact is not
actually necessary, because proxies can be installed

While enthusiasts paint rosy pictures, they rely
 on the hope that ET will treat us as equals…

…it could be the end of civilization as we know it.
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by ETI, just as the Soviet brand of Communism
relied on home-grown dictators in East Asia. The
culture shock will be severe and disruptive, and our
institutions will fail. So it could be the end of civiliza-
tion as we know it. 

Tarter noted that the real impact might be to trivi-
alize the severe differences between humans. Lemarc-
hand noted that President Reagan said that a hostile
ETI could unite us like nothing else. Lemarchand
also made the important point that their domination
of us may be the natural order of things. Davies was
worried that bad guys might actually prevail. Connell
warned that evolving into a monotheistic culture
might threaten democracy and the rule of law.

Topic 5 explored the really practical question of
“What can we do now?”

Vakoch pleaded for a recognition that long-term
impacts of a dialogue with ETI may be determined to
a significant extent by our initial response. We would
do well to ponder all the issues in advance. Special
attempts should be made to construct messages our-
selves, not just in terms of mathematics and science,
but in the arts. Musical intelligence is a candidate,
witness the paper by Von Hoerner on three of four
alternative scales of possibly universal significance.
Do not forget the Buddhist question: “What is the
sound of one hand clapping?” Perhaps part of the
message should itself be a work of art. Billingham
said that we should attach an asterisk saying that this
is not the real thing. Vakoch said it could be argued
that the asterisk might go on the science and math
saying it was not the real thing. He concluded by say-
ing we should look for ways of opening up barriers so
that Case 3 situations might be nudged towards Case
2 and then to Case 1. 

Tough worried that if they are here, they may be in
Case 3 because there is no contact. Davies reminded
everyone that worldviews can change dramatically in
100 years, witness the arrival of the Information Age.
Vakoch said that we should be sure to use environ-
mental phenomena, such as pulsar locations, as com-
mon reference points so that those, at least, are in
Case 1.

Citron emphasized that over the next thousand
years we will be modifying our own existence and
capabilities. We may gradually move towards some
type of humanoid machinery, or machine intelli-
gence, endowed with great longevity. How will this
help us to detect ETI, or to conduct a dialogue with
ETI? Davies pointed out that genetic engineering
may be used to eliminate criminal or antisocial

behavior, and that the distinction between nanotech-
nology and biotechnology will soon disappear. Fur-
ther, ETI will already have done all this.

There was much concern about what we might do,
and what they might have already done, to species
behavior. For example, will the exploration gene be
deleted, enhanced, or left as it is in humans of today?
Citron and others hoped that positive aspects of
human behavior would be programmed into
cyborgs, if there are cyborgs, so that it is not lost.
Davies proposed a Committee on Urges, to examine
what should be done with each. Tarter reminded
everyone that it may be possible in the future to tele-
port the complete intelligence of a human being.

Tough presented arguments for augmenting SETI
in five areas:

1. Pursue a variety of means for searching the solar 
system and our planet for physical evidence of an 
extraterrestrial object or its effects.

2. Invite contact through invitations to ETI on the
World Wide Web.

3. Encourage contact by becoming sufficiently pre-
pared.

4. Search for evidence of astroengineering projects
and their by-products.

5. Use radio and optical SETI to detect artificial sig-
nals.

He has already signed up a group of 40 SETI scien-
tists for Item 2.

Finney said we should pursue an archeological
search for artifacts in the solar system. Lemarchand
encouraged everyone to spread the word about SETI
signals buried in astronomers’ existing data, perhaps
squirreled away in their bottom drawers. Tarter
agreed we should systematize such retrospective
searches. Maccone envisaged searching for an ETI
probe in a sphere of radius 550 AU from the Sun—
which might be the location of their communication
antenna at the gravitational focus of the Sun.

Billingham argued for an expansion of the current
small group studying the societal issues surrounding
the contact scenario. Bring on board additional
experts in all the disciplines to stimulate discussion.
Vakoch will serve as the Institute’s focal point for col-
lecting names of good candidates. At the moment we
are 25 years behind the SETI physical scientists and
engineers in achieving respectability. He passed
around the first publication of the SETI Institute’s
SETI Press, entitled Social Implications of the Detec-
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tion of an Extraterrestrial Civilization,1 put together
some years ago by the Workshops on the Cultural
Aspects of SETI. This was a group of distinguished
scholars from most of the disciplines involved in
SETI and Society. One of their recommendations
was to conduct a broader international conference
on SETI and Society, funds for which are now being
sought. Billingham said also that most of the existing
references on SETI and Society are included in the
new SETI Press publication, and in Harrison’s book
After Contact,2 and in the publications of Dick,3

Michaud,4 and others at the seminar.
In the discussion that followed, many suggestions

were made for augmenting the SETI and Society
base. These are included in “Contact: Long-Term
Implications for Humanity,” by Dick and Harrison.
[See Section II, this volume.]

The final paper was given by Tokunaga and dealt
with the significance, in terms of Zen Buddhism, of
how we send signals to each other, and how we
receive and interpret them. This has major impor-
tance for our own interactions here on Earth. There
are still different ways of looking at the world here—
witness the different conceptual frameworks of Bud-
dhism and the Western world. Could some of these
differences be analogs of what we might expect in
encounters with ETI? In any event, we should do
more to prepare for a dialogue by becoming more
receptive, breaking away from our individual egos,
using our basic intuition, becoming more compas-
sionate, and finding places where contact could be
made. She said it was important to resolve our own
differences. Perhaps this is why we have not heard
from them. She described the cycles of life in the
Buddhist philosophy, and left open the possibility
that one could include extraterrestrial life. ETI is
clearly not excluded in Buddhism.

Tarter asked how the news of a detection would be
received in the Buddhist temple. Tokunaga said there
would be a wide range of reactions depending on
individual perceptions and intuition. The results of
the encounter will depend on who you are. Finney
wondered if they would really want to contact us,
given all our current problems. Tokunaga noted that

Tarter wants an answer to the question, “Are we
alone?” and everyone seems to be pining for contact.
In the Buddhist view, the eating of garlic is forbid-
den, because it is considered to cloud the mind. Per-
haps our group should follow suit and then be able to
come up with some clearer ideas and insights.

In closing the meeting, Tough said that detection
would be a major event of the next thousand years,
and that we should continue to search and to exam-
ine the long-term impact of detection.

Citron said that this topic might be worth repeat-
ing, with follow-up discussions in two or five years.

Conclusion

This meeting was conducted in a brainstorming for-
mat, and did not attempt to cover all aspects of the
long-term societal implications of contact. Areas that
will surely be explored in future meetings are: social
attributes and context over the years before, during,
and after detection; the desirability, or not, of trans-
mitting from Earth, either after we have detected ETI
or de novo; interstellar languages; political and insti-
tutional processes and arrangements for trying to
reach consensus on transmissions from Earth; and
more details of the role of education and the media.

In those areas that were discussed, some general
findings emerged:

1. A detection would have profound practical and
long-term implications for our civilization.

2. At the very least, we would have answered the
question, “Are we alone?”

3. The ETI we detect will likely be much older than
we are, proving that a civilization can achieve longev-
ity.

4. We may be faced, either gradually or rapidly, with
a flood of information from an advanced civilization.

5. This information may be difficult to comprehend,
either because it is so advanced, or because it is a
totally different epistemological frame of reference,
or both. 

6. We should prepare for detection by further studies
involving people from many walks of life, by closer
self-examination, by education, and by the pursuit of
the topic in bodies such as UNESCO and COPUOS,
or by the establishment of a World Council.

…we should do more to prepare for a dialogue by 
becoming more receptive, breaking away from our 

individual egos, using our basic intuition, 
becoming more compassionate, and finding 

places where contact could be made.
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7. We should consider the content of a transmission
to ETI with great care, since the course of subsequent
dialogue could be deeply influenced by the composi-
tion and tenor of our first message.

8. We should continue studying historical analogs of
contact, but not rely on them as predictors of the
future. We should analyze analogs involving the posi-
tive consequences of a less advanced society commu-
nicating with a more advanced society, especially
where there is no physical contact.

9. The implications for religions on Earth are already
being felt before contact, and may be of great import
for a long time after contact. It is possible that frater-
nal principles found in most terrestrial religions may
have been blended into a universal code of ethics by
ETI.

10. Over the next millennium we will develop
increasing ability to control our own evolution, and
may see the advent of cyborgs and machine intelli-

gence. Hopes were expressed that we will not lose
desirable characteristics, for example, altruistic or
exploration genes, in the process. We should be pre-
pared for ETIs to have gone through such evolution-
ary steps long ago.

11. The millennia after contact could be a normal
evolutionary phase for citizens and civilizations of
the universe.
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…the course of subsequent dialogue could be 
deeply influenced by the composition and tenor 

of our first message.
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Prior to convening for the workshop, participants
were asked to prepare one- to two-page statements
to present as handouts during the session. These
brief papers, each related to one aspect or another of
the cultural impact of extraterrestrial contact,
reflected the participants’ early deliberation on the
topics and served as starting points for the group dis-
cussions.  The topics were as follows:

1. Practical Information

2. Answers to Major Questions

3. Changes in Our View of Ourselves

4. Cooperation in Joint Galactic Projects

5. Significant Long-Term Effects That Are 
Primarily Negative

6. What Should Humanity Do Now to Maximize 
Positive Long-Term Impacts?

Following are the participants’ statements.

Participants’ Statements

Section IV
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Claudio Maccone
Alenia Spazio

Suppose that at least one of several galactic civiliza-
tions broadcasts intentional signals to signal its own
existence. Leakage from that civilization is not taken
into account in the following considerations. Then,
either 1) they do know about humanity, or 2) they
don’t. 

In Case 1, they also know about our stage of tech-
nological development, so they may choose to nar-
row-beam only  aimed informat ion  ( i .e . , no
Encyclopedia Galactica stuff). In Case 2, they have
not the least idea—or only very vague ideas—about
how much science and technology a civilization
receiving the signal has developed on the average.
This case is ruled out here because it seems obvious
that they would waste too much energy in broadcast-
ing signals that may not pay off much. Therefore,
Case 1 is the appropriate case for all stars encom-
passed in a sphere centered around the Sun with a
radius of about 100 light-years away from the Sun
(where our own radio leakage has reached so far). 

Let us investigate this “realistic case” now. They
know that we know about:

1. Special and general relativity. 

2. Quantum physics at the level that it overlaps rela-
tivity only in part (Dirac theory). 

3. Spaceflight science capable of exploring this solar
system only, but not capable of reaching other stars. 

They then decide to teach us:

1. The mathematical theory unifying all known
forces of nature, a theory of the superstrings type
that we shall provisionally name “superluminal
strings.”

2. Based on that theory, the technology to master the
huge energies connected with the zero-point field.

3. Spaceflight science, “Star Trek-like,” enabling us to
bend space-time at will and to such an extent that
faster-than-light (FTL) phenomena can be achieved
and mastered without contrast with general relativ-
ity. Wormholes are examples of that, but they are not
the only example. 

In summary, humanity must then be ready to
decipher such a message telling us about superlumi-
nal strings theory and its technological outreaches.
This deciphering task would be best accomplished by
“translating computers” working at the highest levels
of logic (currently called “theorem proving”). These
research fields seem thus to be what deserves the
greatest research effort. 

Once superluminal strings theory is mastered, the
gradual creation of more and more “wormhole-like
alleys of information” around the Sun would revolu-
tionize interstellar communications, making them
become fully FTL. Thus, we believe that, in contrast
to the FTL spaceflights  through wormholes
described in the movie Contact, reception and trans-
mission of FTL signals, rather than any FTL space-
flight itself, are going to be the keynote of the long-
range cultural impact of contact. 

…humanity must then be ready to 
decipher such a message telling us 
about superluminal strings theory 
and its technological outreaches.

…reception and transmission of FTL signals, 
rather than any FTL spaceflight itself, 

are going to be the keynote of the long-range 
cultural impact of contact. 

Section IV • Topic 1: Practical Information

Superluminal Strings Theory:
What ETI May Teach Us
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Jill Tarter
SETI Institute

The scenario Allen has set for us—detection of an
extraterrestrial intelligence, sufficiently soon that our
discussions have any relevance to our own society as
it will be then—guarantees that the ETIs (or their
robotic emissaries) will be far older than we. This fol-
lows from even the simple degenerate form of the
Drake Equation (N ≤ L, where N is the number of
currently communicative civilizations in the Milky
Way and L is the longevity of the communication
methodology in years). For our primitive technology
to succeed in a detection in the near future, N must
be large, which can happen only if L is large. At the
SETI Institute, the next 20 years will probably be
required to explore systematically a million nearby
stars (and indirectly, a number of background stars).
Success during the million-star search requires that
N ≥ 4 x 105, or an average longevity L ≥ 4 x 105 years. 

This longevity has many implications:

• It is possible to survive one’s technological infancy.
Perhaps they will have a well-developed empirical
field of study that can define the critical bottle-
necks and elaborate several different ways through
them.

• The real challenge is surviving one’s star. Perhaps
we will learn how they did it.

• However, there are few who do so. This conclusion
is consistent with the state of observational astron-
omy. There have been no detected phenomena in
the vicinity of stars about to become red giants, or
red giants, novae, or supernovae that might be
interpreted as astroengineering. It may be possible
to preserve a civilization from the impending
death of its star, but it is difficult to understand
how this might happen without some observable
consequences. It’s possible that the consequences
could be there, and we’ve just missed them, but
nothing has hit us in the eye yet.

• Their longevity is inconsistent with organized
monotheistic religions typical of Earth. Such reli-
gions are responsible for the longest lasting warfare
and destruction we have witnessed.

• There may be something like a universal religion
that integrates the existence of intelligent life forms
with a fully developed cosmology. There will be no
sects, as religious warfare would be the result, and
that is inconsistent with longevity.

• There will be a highly established code of ethics
that centers around the perpetuation of individuals
(or a colonial entity), and all components of the
natural environment.

• They may tell us how it is possible to transition
from the “My God vs. Your God” conflicts of 20th
century Earth to a more stable universal religion/
understanding. Or perhaps humans are the only
species that started out on the wrong path.

…the ETIs (or their robotic 
emissaries) will be far older 
than we. This follows from 

even the simple degenerate form 
of the Drake Equation…

Perhaps they will have a well-developed empirical 
field of study that can define the critical bottlenecks 
and elaborate several different ways through them.
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Steven J. Dick
U.S. Naval Observatory

In the concluding chapter of The Biological Universe,
I remarked very briefly about the compatibility of
extraterrestrial and terrestrial science. “If compari-
son is possible,” I wrote, “one wonders whether the
long-sought ‘objective knowledge’ might be found at
last by gleaning the common elements remaining
after processing by many sensory and mind systems
independently evolved throughout the universe”
(Dick, 1996). With few exceptions (Minsky, 1985;
Rescher, 1985), no one has taken up the fundamental
problem of objective knowledge in the extraterres-
trial context. Here I offer a few thoughts for discus-
sion, because this may be one of the major questions
that could be answered by extraterrestrial contact in
the next millennium, and in fact may significantly
affect our chances of contact.

The problem of objective knowledge is one of the
oldest problems of philosophy, and forms a branch
of that field known as “epistemology,” the nature,
origin, scope, and limits of human knowledge.
Hume, Kant, and many other classical philosophers
had much to say about the relation between the mind
and external reality, as do modern philosophers. Nor
is this an abstruse academic argument; the current
“science wars” embody the question in the form of
postmodernism and the social constructionism
debate, one element of which claims that science, like
everything else, is socially constructed, and thus that
there is no objective knowledge. While this seems to

me absurd in the terrestrial context, the epistemolog-
ical question takes on new meaning in the context of
extraterrestrial biologies and minds.

Contact with extraterrestrial intelligence would
provide a major insight into the question of objective
knowledge on a universal, not just a terrestrial, scale.
The basic question is, “Do humans and putative
extraterrestrials perceive the universe in the same
way?” There are three cases in comparative terrestrial
and extraterrestrial perception: 1) complete overlap,
2) partial overlap, and 3) zero overlap, graphically
shown as follows:

On one level, these sets may be taken to represent
terrestrial and extraterrestrial knowledge, but more
deeply they represent terrestrial and extraterrestrial
ways of perceiving. Case 1, in which ETI perceives the
same electromagnetic spectrum as we do, processes
the information in the same way, and comes to the
same conclusions, holds out hope for easy dialogue
and objective agreement. Case 2, in which there may
be differences to a greater or lesser degree in sensory
organs and mental processes, implies some common
basis for dialogue. In Case 3, with no senses or men-
tal processes in common, there may be no possibility
of dialogue or objective knowledge.

The problem of objective knowledge bears on the
possibility of communication, on the role of lan-
guage, and on those aspects of the universe that have
the possibility of verification. Knowledge must be
distinguished from belief, which may have no basis
in the objective world; one would not expect extra-

The basic question is, 
“Do humans and putative 

extraterrestrials perceive the 
universe in the same way?”

If contact is successful, a major task over the 
next millennium will be to synthesize the 

knowledge of many worlds.
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terrestrial religious belief, for example, to take the
same form as on Earth, though the existence of God
may be an objective question. If contact is successful,
a major task over the next millennium will be to syn-
thesize the knowledge of many worlds. The nature of
this task will depend greatly on which of the three
cases above turns out to be most common among
galactic civilizations.
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Albert A. Harrison
University of California

 Among the commonly accepted assumptions about
“contact” is that ET will come from a society that is
much older and more technologically advanced than
our own. We are admonished not to view ourselves as
special or holding a privileged place in the universe
because in the course of doing so we succumb to the
“Anti-Copernican Conceit.” While we are at least
“mediocre,” we expect to encounter a civilization far
older than our own, perhaps by millions or billions
of years. We are warned that ET’s science will be like
magic to us, or perhaps the relationship between ET
and us will be analogous to the relationship between
humans and slugs. It is one thing to imagine this in
the abstract; it is another thing to experience this
profound discrepancy. How many of the scientists
who urge us to accept mediocrity would respond
with awe, reverence, and humility after being put out
of business by researchers from another laboratory?

This raises existential questions, which we can
approach from the viewpoint of  psychological
research. There is a vast empirical literature on the
variables associated with positive, can-do attitudes
and self-esteem, the extent to which a people feel
capable, worthwhile, and good about themselves.

1. Altercasting and the Social Construction of Self.
Sociological theories of self stress the importance of
self–other interactions. In essence, the way that other
people define us, as evidenced in their expectations
and reactions, affects our sense of identity or the way

that we define ourselves. Such self-definition may be
based on class membership, as would be the case for
people who are beneficiaries or victims of cultural or
racial discrimination.

2. Social Comparison and Frames of Reference.
How we feel about ourselves depends upon with
whom we compare ourselves. In essence, this is a
“size of  frog/size of  pond” issue. For example,
whether or not a dentist feels good about herself may
depend on whether she compares herself with more
successful physicians or less successful pharmacists.

3. Self-Efficacy, Locus of Control and Spheres of
Control, and Proactive Personalities. These three
closely related variables describe the extent to which
people believe that they have control over their phys-
ical, interpersonal, and sociopolitical environments.
People who understand what they are doing and
believe that they can determine their personal out-
comes try harder and succeed more than people who
see themselves as ineffective.

4. Cultural Integrity and the Preservation of Iden-
tity. When more technologically advanced societies
meet less technologically advanced societies, it is the
less technologically advanced societies that are the
most likely to change. For those of us who prize
diversity and tradition, this could result in a loss of
identity.

Given a high rate of information exchange, we
should hope that: (1) ET will treat us as equals; (2)
we will continue to compare ourselves with one
another; (3) we will retain a sense of control over our
environments; and (4) although our culture will
change, it will retain distinctive elements. However,
we could encounter one or more of the following: (1)
ET conveys a sense of superiority; (2) we make invid-

Among the commonly accepted 
assumptions about “contact” is 

that ET will come from a society 
that is much older and more 
technologically advanced…

When more technologically advanced societies 
meet less technologically advanced societies, it is 

the less technologically advanced societies 
that are the most likely to change.
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ious comparisons between ourselves and ET’s “super
race,” (3) ET somehow limits our choices or we
become dependent on advanced technology that we
don’t really understand; and (4) human culture is no
longer distinctive but a cheap imitation (“cargo cul-
ture”) of what we see as ET’s superior culture. Such
undesirable conditions could give rise to the follow-
ing:

1. Learned Helplessness: If ET constrains our
choices, solves our problems for us, or gives us access
to technology that we don’t really understand, we
may feel that nothing we do makes much of a differ-
ence and then give up trying.

2. Loss of Identity: If we abandon distinctive human
culture, we may define ourselves as second-rate
members of a larger, somewhat uncomfortable galac-
tic culture.

3. Feelings of Inferiority: Learned helplessness and
invidious comparisons with superior beings could
lead to crime and to immature, attention-seeking
behaviors.

4. Depression: This sometimes follows from learned
helplessness, loss of identity, and feelings of inferior-
ity coupled with anger that is displaced inward since
it is not safely directed towards the more powerful ET
civilization.

The die will be cast within a few decades and, we
might expect, strengthened over the ensuing centu-

ries. Enthusiasts write most discussions of post-con-
tact humanity and, indeed, it may be that the
discovery that we are not alone in the universe, cou-
pled with the interplay of extraterrestrial and human
culture, will yield positive results. Nonetheless, we
must consider the psychological “down side” of con-
tact with a vastly superior culture. To do this, we
might expand our search for historical prototypes
and conduct new studies on the following:

1. Caste Systems: These should be studied to iden-
tify those conditions under which castes, if any, live
amicably and without adverse psychological conse-
quences.

2. Colonies: Although we do not expect that Earth
will be “colonized,” there may be certain characteris-
tic elements, for example, laws established and
enforced by distant government(s). What positive
lessons, if any, can we learn from the colonial experi-
ence?

3. Subjective Determinants of Self-Esteem: Many
people who, by objective standards, “do not seem to
have all that much going for them” do fine. What
may we learn from them?

4. Preservation of Identity following Culture Con-
tact: What are some models of post-contact culture
preservation and how might these be applied in the
wake of contact with an extraterrestrial civilization?
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Paul Davies   
Burnside, S. Australia

Religion is one subject that would not only be trans-
formed by contact with advanced extraterrestrial
communities, but is already being transformed
merely by the prospect of the existence of such com-
munities. Most surveys show that theologians and
ministers of religion take a relaxed view of the possi-
bility of extraterrestrials. They do not regard the
prospect of contact as threatening to their belief sys-
tems. However, they are being dishonest. All the
major world religions are strongly geocentric, indeed
homocentric. Christianity is particularly vulnerable
because of the unique position of Jesus Christ as God
incarnate. Christians believe that Christ died specifi-
cally to save humankind. He did not die to save “little
green men.” 

This species specificity has already caused discom-
fort in relation to animal rights, but in the case of
extraterrestrial beings, there would arise a very seri-
ous problem. For example, it is reasonable to sup-
pose that in advanced communities, genetic
engineering would have been used to eliminate
strongly criminal and antisocial behavior. In making
contact with extraterrestrials, we would most likely
be dealing with beings who are far in advance of us
not only technologically and scientifically, but also,
in the general sense, spiritually. Are we to suppose
that humans are theologically favoured over and
above these “saintly” beings? 

The alternative—that God became incarnate on
planet after planet—not only has an air of absurd
theatricality to it, it is also a heresy in Catholicism.
Even if contact is unsuccessful, the mere possibility of
the existence of “saintly” extraterrestrials will eventu-
ally force a radical rethinking of Christian theology,
and could cause a split in the Church towards sup-
port for SETI.

The search for life elsewhere carries a more funda-
mental implication for religion. Four hundred years
ago Bruno was burned at the stake for suggesting the
existence of other inhabited planets. At that time,
human beings were thought to have been created by
God and to occupy a central position in the universe.
Today that worldview has largely disappeared. To
those who accept that life on Earth arose naturally,
the theological situation has dramatically reversed. It
is atheists who now prefer to believe that life is the
product of a stupendously improbable accident
(Jacques Monod was most explicit on this topic).
This is because contingency is the opposite of pur-
pose (as Stephen Jay Gould has stressed in support of
atheism). Therefore, atheism fits most comfortably
with the nonexistence of extraterrestrials and a
pointless universe ruled by blind and purposeless
forces. By contrast, if life emerges more or less auto-
matically on many Earthlike planets as the result of
inherently bio-friendly laws of nature, then descrip-
tions like “design” and “purpose” once more seem
appropriate to some (as Christian de Duve has
pointed out). Atheists see biological determinism—
the view that life is an inevitable consequence of
physics and chemistry given suitable conditions—as
an attempt to smuggle in the guiding hand of God in
the guise of physical law.

 Not all atheists are consistent in their thinking on
this issue, however. Richard Dawkins, a strong advo-
cate of atheism, seems comfortable with the possibil-
ity of extraterrestrial life, even of an advanced nature. 

…we would most likely be dealing 
with beings who are far in advance 
of us not only technologically and 

scientifically, but also, in the 
general sense, spiritually. 
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In my view, atheists can consistently believe in
extraterrestrial beings only if  they accept the
panspermia hypothesis, since that combines the
assumption of life forming purely by chance against

enormous odds, with its widespread prevalence in
the universe. (Note that the converse need not be the
case: Fred Hoyle, for example, combines a type of
theism with panspermia, but only at the price of
divine interventionism.) If life were discovered else-
where, even at the level of bacteria, establishing a
panspermia mechanism would become a key priority
for atheists.

If life were discovered elsewhere, even at the level 
of bacteria, establishing a panspermia mechanism 

would become a key priority for atheists.
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Ben Finney    
University of Hawaii

During the first century of the new millennium, two
grand endeavors initiated in the previous century
began to bear fruit. The first human settlements were
established beyond Earth (but still in the Solar Sys-
tem) and radio signals originating from elsewhere in
the galaxy were confirmed as coming from intelligent
sources. Although these developments were
denounced by some naysayers, by and large the real-
ization that we could live off Earth and that we were
not alone served to invigorate the human spirit.

However, during the centuries that immediately
followed, progress in both space colonization and
understanding the meaning of the radio signals was
agonizingly slow. Developing thriving, self-repro-
ducing communities proved much more difficult
than expected, and deciphering signals from
unknown sources baffled generations of would-be
translators. Finally, during the 26th century critical

breakthroughs were made in constructing viable bio-
spheres from asteroids, as Tsiolkovsky had originally
proposed, and in applying consilient techniques to
the new field of comparative exosemiotics.

That’s when the real crisis for humanity hit. Space
colonizers were no longer satisfied with spreading
just within the Solar System. With the new Tsiolk-
ovsky biospheres, powered by vacuum-energy drives
to cruising speeds of upwards of .3c, hundreds of
inviting star systems beckoned to multigenerational
voyagers. At last interstellar migration was within
humanity’s reach! Countering this expansive eupho-
ria, however, was sobering news from the exosemi-
oticians. Many of the star systems around us seemed
to be already occupied, though whether by intelligent
biologs, machines, or cyborgs was in dispute. Fur-
thermore, the impression gained from the sketchy
and incomplete translations was that our neighbors
would probably not invite physical visits, much less
colonial intrusions. Furthermore, analyses of texts
from several star systems suggested that their occu-
pants already knew of our existence, but considered
us to be so minimally advanced as to be hardly worth
their consideration, much less tutorial outreach.
Whither now, self-anointed Homo sapiens? 

…during the 26th century critical 
breakthroughs were made in 

constructing viable biospheres 
from asteroids…

…our neighbors would probably not invite 
physical visits, much less colonial intrusions.
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David Hines   
Santa Clarita, CA

Artists have always played a vital role in shaping our
cultural identities. This role is not merely cognitive,
for the arts do far more than instruct or interpret. At
their most meaningful level, the arts provide power-
ful life experiences that are a rich amalgam of percep-
tual, cognitive, emotional, and perhaps spiritual or
psychic aspects of human consciousness. The arts
have always (in Western societies, at least) served the
purpose of heightening awareness of our mythic self-
identity, helping both to illustrate and to create an
awareness of shared human values. Perhaps in this
regard the arts share some purpose with religion.
Unlike religion, however, the arts have never quar-
reled with science. And at least during the 20th cen-
tury, the arts have shared with the sciences the
intellectual adventure of exploring the new and
unknown. 

I make this introduction because I feel sure that
from the moment of first contact with an ETI (bar-
ring total social disintegration or worse), artists will
embrace the experience of contact and explore the
relevance of that initial contact and its long-term
content to our collective self-identity. Indeed, artists
may prove more resilient to the impact of initial con-
tact with an ETI than members of some other profes-
sions who are locked into more rigid identities. 

The questions of what art is, and what subject
matters and techniques are appropriate for art, are
fundamental to 20th century aesthetics and have a
bearing on post-contact art. What new forms of

expression may arise to meet the challenge of seeing
ourselves as part of a cosmic citizenry? Is there an ET
art and are we capable of identifying it as such and
appreciating it? Are artistic collaborations with
extraterrestrials possible? Is there a cosmological aes-
thetic? (It may seem so since there appears to be a
qualitatively unique aesthetic appreciation shared by
all human beings that is fundamental both to art and
to scientific intuition. If extraterrestrials are techno-
logical beings, they may experience some form of
similar aesthetic appreciation.) Might artists be more
capable of recognizing ET art than other members of
our society? These questions, of course, presuppose
certain conditions: that communication is possible
and that extraterrestrials desire to communicate. 

Contact, however, may not occur exclusively
through such technological prostheses as radio or
optical telescopes. It is at least conceivable that con-
tact may also be transmitted directly through the
minds of humans. Indeed, contact may be occurring
now. Perhaps the phenomenon of UFOs, if it repre-
sents an alien intelligence, is some form of extrater-
restrial art project involving the human species (or
perhaps a sort of koan leading the public to gradual
enlightenment about alien existence). Whether
UFOs are alien or not, it seems safe to say that for
humans the range of artistic experience—encom-
passing as it does today such forms as Happenings,
Installations, Performance Art, and site-specific
“Earth Art,” all unimagined a century ago—will be
expanded further as a result of contact with extrater-
restrial intelligence.

As an artist, I find exciting the possibility of
humans deriving inspiration from alien art forms, or
of some form of human/alien collaboration in the
arts. Collaborative efforts in the arts may precede

…artists will embrace the 
experience of contact and 

explore the relevance of
 that initial contact…

to our collective self-identity.

Perhaps the phenomenon of UFOs, if it 
represents an alien intelligence, is some form of 

extraterrestrial art project involving 
the human species…
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such efforts in the sciences or other intellectual disci-
plines. While we may not initially have the wisdom,
knowledge, or technology to share ventures in the
sciences or economic spheres, we have a storehouse
of species-specific myths and aesthetic/emotional
capacities that may be unique to our evolutionary
development on this planet and hence of great value
to an extraterrestrial audience. I take heart that we in
21st century Western societies can have so much

appreciation of the “primitive” art forms of indige-
nous peoples and in the fact that an understanding of
the cultural content of such art actually augments its
expressive power for us. The basic value of art seems
to lie beyond matters of technological prowess or
sophisticated scientific understanding. An extrater-
restrial culture that may initially find us scientifically
unimportant may also find in our human spirit
unique opportunities for interspecies involvement. 
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Ragbir Bhathal   
University of Western Sydney

If it is assumed that the laws of physics and biology
are the same here as elsewhere in the universe, then
the evolution of life in all parts of the universe would
have progressed from the simple to the complex. In
the process Darwin’s philosophy would have been
uppermost. Almost everything in the universe would
fall under the control of the most fit, most intelligent,
and the strongest. The needs of this group would be
justified on rational arguments and philosophies—
rational being defined by the group to suit its own
purposes and agendas. This has been the history of
human civilizations throughout the ages. There is no
a priori reason that ETI civilizations will be any dif-
ferent. They would also want to control the resources
of the universe or other galactic civilizations for their
own ends. The history of Earth civilizations will be
mirrored in the civilizations in other parts of the uni-
verse. 

SETI literature normally ascribes attributes of
goodness, humaneness, and a general willingness of
ETI civilizations to assist the less advanced civiliza-
tions. From a Darwinian perspective, this will not
necessarily be the case. This is very well illustrated by
an analogue from planet Earth. At the end of the 18th
century an advanced civilization landed in Australia
and confronted the Aboriginal peoples of Australia.
The advanced civilization had passed through the
hunter and gatherer stage and the agricultural stage,
and was, at the end of the 18th century, at the height
of its technological development. It was at a stage

where it could move over the entire oceanic and ter-
restrial space on Earth. When the advanced civiliza-
tion arrived in Australia, there was a gap of over
10,000 years between the technologies of  the
advanced civilization and that of the Aboriginal peo-
ples. Rather than treating the Aboriginal peoples in a
civilized and humane manner, the advanced civiliza-
tion took over their lands and in Tasmania the
Aboriginal population was wiped out. It was one of
the greatest genocides in the history of human civili-
zation. 

Will a much more advanced civilization do the
same with us if and when they discover planet Earth
within a thousand years from now? If a discovery and
physical contact are made with ETI civilizations in
the distant future, the culture shock we will experi-
ence will be extremely disruptive and continue for
several centuries. Our institutions will be incapable
of handling the crisis and it may be the end of human
civilization, as we know it today. 

This has been the case with the Aboriginal peoples
in Australia. They are still recovering from the con-
tact they made with a technologically advanced civi-
lization at the end of the 18th century. 

Let us look at another scenario. It may be the case
that an advanced civilization need not actually make
physical contact with us. ETI civilizations could use
human proxies on Earth to do their bidding through
high-technology intelligent probes and the galactic
internet. Thus a powerful group of human proxies
may be given the knowledge and technology by ETI
for the control and manipulation of human popula-
tions for political and social agendas of the ETI civili-
zation. Again, we have human analogues for this
scenario. If this happens, human civilization will be
in for a long culture shock and it may not recover
from the disruption of its institutions.   

The history of Earth civilizations 
will be mirrored in 

the civilizations in other parts 
of the universe.

…the culture shock we will experience 
will be extremely disruptive and continue for 

several centuries…
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Eric J. Chaisson   
Tufts University

Every productive meeting needs an agent provoca-
teur. Since I cannot be sure, looking at the list of
attendees, that we have one among us, I shall assume
that role until otherwise deposed.

My hypotheses are that there will likely be no pos-
itive effect from contact with ETI during the next
thousand years. Yes, it would be nice to know if ETIs
exist in space; the “commission” that astronomers
have from the public to keep an eye on the universe
demands that we strive to inventory cosmic life in all
its forms, just as we do for matter and radiation.
However, in the long run, electromagnetic (indirect)
contact will probably have negligible effect on us,
and physical (direct) contact will probably be harm-
ful to us.

Should contact with ETI be limited to electromag-
netic means, and there be little chance of ETI travel-
ing to Earth (or us to their home) within the next
millennium (owing largely to light-speed  restric-
tions), then the impact of ETI on our civilization will
be minimal, perhaps virtually zero, given the steady
stream of “in-house” global problems inevitably con-
fronting humankind while pushing out along the
arrow of time. Of course, we shall study ETIs’ signals,
decipher their messages, perhaps even learn some
things from them (since any ETI initiating contact
with us will be, essentially by definition, more
advanced and knowledgeable than we). Earth’s aca-
demics will publish scholarly analyses of ETI data in
the specialized cyberspace journals; commentators

will propagate opinions among the bits and bytes of
the new Net; and the media hype of each new ETI
finding and its cultural vicissitudes will cause the
mainstream press of the third millennium to resem-
ble the tabloid press of the late-second millennium.
But indirect contact alone will likely be of meaning-
ful concern only to a small minority of Earth’s citi-
zens—essentially an ensemble of future people
statistically indistinguishable from those currently
interested in SETI. As long as contact remains solely
electromagnetic, Earth-based global issues of
(mostly) our own making will dominate our lives,
indeed drive our future evolution during the next
thousand years. 

Should contact with ETI be physical, even as a
mere ceremonial visitation, then the impact could be
large and negative for our species. I refer to the uni-
versality of physical and chemical phenomena in the
cosmos, and by extension to the subjects of biology
and its allied behavioral sciences. In short, if neo-
Darwinism (or some version of it) holds cosmically,
meaning that competition is at least part of any com-
plex being’s methodology, then it is not inconceiv-
able that they (who will be, again, more advanced
than we are) would dominate us. Not that they would
“come and eat us”—though they might; we do, in
fact, consume many other, “lesser” species—and not
that their alien posture toward us would be overtly
hostile. Rather, dominance is likely to be the natural,
indeed perhaps inevitable, stance of any advanced
life form. It is just as reasonable to argue that
advanced life, anywhere in the cosmos, will tend to
control other life (as well as controlling matter and
radiation locally) if given the opportunity and if in
physical contact, as it is to suggest that positive con-
sequences will result from our detection of and inter-
action with extraterrestrial intelligence.

…electromagnetic (indirect) 
contact will probably have 
negligible effect on us, and 

physical (direct) contact will 
probably be harmful to us.

…dominance is likely to be the natural, 
indeed perhaps inevitable, stance of any 

advanced life form.
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Allen Tough   
University of Toronto

If highly intelligent life has evolved elsewhere, how
might scientists detect it? Five strategies are espe-
cially promising. Because of all the positive conse-
quences that contact will likely produce, as noted
throughout the seminar, humankind should put
major thought and resources into all five strategies.

Because a highly advanced civilization, thousands
of years beyond our technology, could readily send
small but extremely smart probes to monitor our
society and telecommunications, we should try to
detect such probes: 

1. Pursue a variety of means for searching the solar
system and our planet for physical evidence of an
extraterrestrial object or its effects. 

2. Invite contact through invitations to ETI on the
World Wide Web. 

3. Encourage contact by becoming sufficiently pre-
pared. 

In the search for extraterrestrial intelligence or
technology, there is also a good chance of detecting
evidence from many light-years away: 

4. Search for evidence of astroengineering projects
and their by-products. 

5. Use radio and optical SETI to detect artificial sig-
nals.

Additional discussion of all five strategies, and the
reasons for widening the array of strategies, can be
found at http://members.aol.com/AllenTough/strat-
egies.html.

 The SETI field is united by its common aim of
detecting irrefutable scientific evidence of genuine
extraterrestrial intelligence. To maximize the chances
of success, the wisest approach is to encourage and
support all five strategies. The benefits to humankind
could be extraordinary.

[The full paper is available in Section V of this volume, pages
115–125.]

Five strategies are especially 
promising…humankind should 
put major thought and resources 

into all five…
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Douglas Vakoch  
SETI Institute

The long-term impact of dialogue with an extrater-
restrial civilization may be determined to a signifi-
cant extent by our initial response. This first
impression may set the tone for subsequent dialogue,
and in fact, may determine whether or not there will
even be further communication with ETI. For exam-
ple, even a reply message with completely benevolent
intentions might be misinterpreted. Some people,
for instance, might want ETI to help us overcome
some of our greatest threats to survival as a species,
such as nuclear war. But how can we make sure that
another civilization understands that we are seeking
friendly guidance and not being threatening (by
showing that we have nuclear weapons)? Given the
high stakes, we would do well to ponder these issues
in very concrete terms long before we have the
opportunity to reply.

One of the standard premises of SETI policy is
that decisions following confirmation of the exist-
ence of ETI should be made on behalf of humankind,
with decisions not being made by a single nation or
other small group. It is often assumed that access to a
signal will lead to access to the message. However,
given the linguistic challenges we may encounter in
attempting to understand a message from another
species, even having the full “text” of a message may
not guarantee that it could be comprehended by all
interested parties.

Contact via information-rich signals may be par-
ticularly likely to lead to discrepancies between what
different groups of people know about the message:
some may know much, while others know little. To
cite an example from fiction, in the movie Contact
the initial “layers” of the message were relatively easy
to understand, but the more complex parts took con-
siderable effort. Ultimately the code was broken, not
by a UN task force, a group of academics, or a gov-
ernment intelligence agency, but by a giant corpora-
tion with significant resources. It is conceivable that
even if the contents of a message were made public,
only large groups with significant power and
resources could understand them. One benefit of
increased attention to message-making prior to sig-
nal detection is that we may be better prepared for
informed, open discussion and analysis of messages
that we may receive in the future.

We should also become more open about the
range of forms that a reply message might take. Most
people who have considered the matter seriously
enough to draft messages themselves have back-
grounds in mathematics, the physical sciences, or
engineering. It is only natural that the content of
their messages has reflected the same disciplines.
There has been some speculation that messages from
another civilization may contain information about
their cultures, philosophies, and arts. But there have
been no attempts to construct such messages our-
selves. We might, for example, construct messages
that are intended not merely to convey information
about our existing forms of art, but instead send
messages that are themselves works of art. If some day
we decide to focus on math and science in reply mes-
sages, we should do so with the conscious recogni-
tion that this would provide a very truncated view of
human concerns.

This first impression may set the 
tone for subsequent dialogue, and 
in fact, may determine whether or 

not there will even be further 
communication with ETI.

We might, for example, construct messages…
that are themselves works of art.

Section IV • Topic 6: What Next?

What Can We Do Now?



64 Section IV • Topic 6: What Next?



65

John Billingham  
SETI Institute

Two areas are selected below from the many that
could be discussed. They are the recruitment of emi-
nent and respected thinkers in all the fields relevant
to the topic, and the involvement of specialists in
decision theory and related fields in the challenges
we face. It should be noted that Al Harrison has writ-
ten a thoughtful paper, covering all aspects of the
“What Next?” question, which should be required
reading for us and for these two groups as they
emerge.

At the moment, serious issues of the cultural
impact of contact have been discussed by only a
handful of key people who, to their credit, have come
to recognize the significance of the questions that are

being raised. It is important that we seek to include
additional thinkers in the years to come. One group
is especially important. This is composed of the peo-
ple who are recognized by their peers as being at the
top of their own disciplines, especially in the aca-
demic world. They are those who are sought after,
worldwide, to be prominent advisors to many orga-
nizations, whose publications are the finest, whose
original contributions are notable, and who have
received honors and awards for their work. A good
example is the late Roger Heyns, one-time Chancel-
lor of UC Berkeley and an eminent social psycholo-
gist. Exciting the interest of such leaders could be
viewed as elitist. This could be good, because of their
enormous importance in our own cultural evolution.
But it should not prevent us from growing, or har-
nessing, in parallel, great communicators like Carl
Sagan, who can spread knowledge and discussion to
people from all walks of life.

In many universities there are departments or
divisions focused on decision theory, decision analy-
sis, game theory, and utility theory. These techniques
are seldom used in the real world, yet they offer
approaches that can offer clearer insights into the
complexity of the issues we face. 

…the recruitment of eminent and 
respected thinkers in all the fields 

relevant to the topic, and the 
involvement of specialists in 

decision theory…
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Guillermo A. Lemarchand    
Universidad de Buenos Aires

Based on a hypothetical distribution of advanced
technological civilizations in the galaxy, Sebastian
von Hoerner (1961) estimated that the civilizations
we will find will probably be much older than we are,
and they will be more advanced. He considered that
our chance of learning from them might be the most
important incentive for our search. According to
these ideas and due to the large interstellar distances,
the extraterrestrial contacting signals would already
contain high-information messages (including an
introduction to a language). There might be some
speaking and listening , but mutual exchange of
knowledge would be rather limited because of the
long time scale involved. 

Shklovskii and Sagan (1966) and Sagan (1973,
1980) took all these original ideas and extended them
into the concept of Encyclopedia Galactica. They
imagined that a hypothetical network of civilizations
in the galaxy compiled all the accumulated knowl-
edge from each independent evolutionary history
and put it at the disposal of the emerging technologi-
cal societies. After the detection of an extraterrestrial
message, they foresaw big technological gains, hints,
and leads of extraordinary value. They speculated
about all sorts of scientific and technological results,
ranging from a valid picture of the past and future of
the universe through theories of fundamental parti-
cles to whole new biologies. They also made conjec-
tures that we might learn from the views of distant

and venerable thinkers of the deepest values of con-
scious beings and their societies. Finally, the most
speculative and seductive argument to pursue in the
search for extraterrestrial signals is that we can
obtain information that may help us to solve our
political, social, or environmental global crises and
thereby pass through our technological adolescence.

These dreams have dominated the scientific and
popular literature over the last 40 years, including
most of the presentations made in this workshop.
Very little discussion took place around the basic
hypotheses behind these ideas. 

The purpose of this essay is twofold: The first pur-
pose is the introduction of restrictions to some of the
original hypotheses about the technological charac-
teristics and intentions of the extraterrestrial civiliza-
tions. The second is the construction of different
communication scenarios, based on the inclusion of
ethical and artistic universal principles. To do that,
we will analyze the proposed characteristics of the
extraterrestrial supercivilizations that would have the
hypothetical capability to send interstellar messages
with high-information content. We will present a
series of theoretical and empirical arguments to
reject the concept of advanced civilizations transmit-
ting omnidirectional signals in a full-time mode. In
this way, we will place a limit on the detectability of
these high-information messages. Then we will com-
ment on the life expectancy of our contemporary ter-
restrial civilization, with special emphasis on the
consequences generated during the last 50 years of
the nuclear era. The present state of planet Earth and
its long violent human history create an urgent need
for a deep and strong ethical, societal mutation. Oth-
erwise, our species will become extinct. 

All technological civilizations that already have
passed through their technological adolescence and
have avoided their self-destruction (by misuse of
advanced technologies or by environmental degrada-
tion of their home planet) must have developed ethi-
cal rules to extend their societal life expectancy. In

The existence of very advanced
technological civilizations is
highly conditioned by very

large societal lifetimes.
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doing so, they must have learned how to respect the
natural evolutionary times of other beings in the uni-
verse. To build this scenario, we will introduce the
concept of Lex Galactica, based in Kantian ethical
principles, as hypothetical guidelines for advanced
civilizations in how to contact emerging societies. If
the advanced galactic civilizations are unable to
check the level of technical and ethical evolution of
the possible recipients of their signals, they will be
unable to send high-information-content messages
due to Lex Galactica. Using these alternative bound-
ary conditions, we will discuss different contact sce-
narios and their possible message characteristics. We
will consider the possibility that the first message
from an advanced technological society would
include some extraterrestrial artistic manifestation.

The existence of very advanced technological civi-
lizations is highly conditioned by very large societal
lifetimes. Analysis of the history of our incipient
technological human society shows that we are fac-
ing the dangerous technological adolescent era, when
our civilization can became extinct in the following
30 to a thousand years. Probably, most technological
civilizations have to pass through a similar adoles-
cent era. In any case, the only possibility to avoid self-
destruction is a deep and strong societal mutation,
based in some sort of Kantian ethics. The implemen-
tation of these ethical guidelines would prohibit
placing potentially destructive knowledge at the dis-
posal of any ethically underdeveloped society. This
knowledge could be a threat to the survival of the
recipient civilization.

From these assumptions, we can derive the fol-
lowing observational predictions:

1. No omnidirectional electromagnetic transmis-
sions with high-information content will  be
observed.

2. Only beacon, low-information signals should be
sent, in an intermittent and target mode, to those
stars that have planets suitable for life. For detecting
terrestrial-type planets, extraterrestrials can use
advanced space interferometry techniques (Beich-
man et al., 1999). We should expect this type of sig-
nals from all advanced technological civilizations at
distances over [35 + (tf -2000)/2] light-years, where tf
is the observing date in years and tf  ≥ 2000.

3. An alternative transmission strategy could be the
addition of some extraterrestrial artistic creations to
the beacon signals. Extraterrestrial art contemplation
would help us to expand our perceptive horizons.

4. Those nearby advanced societies that have already
received our initial radio transmissions, with the
technical capability to detect and decode our weakest
signals, will have some idea about our technological
and moral level of development. These civilizations
may be transmitting to us high-information mes-
sages or those chapters from their Encyclopedia
Galactica that our civilization is in a position to
understand—but only those stars at distances Rt
<[35 + [(tf -2000)/2] +τ] light-years, where Rt is the
distance at the observing date tf and τ is the time that
the extraterrestrial society needs to analyze and eval-
uate our technological and ethical stage.

5. We may also be able to detect some radiation leak-
age from nearby civilizations, but this will probably
be with very low-information content. The same
thing would happen with any serendipitous detec-
tion of evidences of technological extraterrestrial
activities (Dyson, 1959; Lemarchand, 1994 and
1997).

[The full paper is available in Section V of this volume, pages
153–164.]

Only beacon, low-information signals should be 
sent, in an intermittent and target mode, to those 

stars that have planets suitable for life.
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Participants in A Seminar on the Cultural Impact of
Extraterrestrial Contact contributed to the value of
the event through preconference writing of state-
ments on individual agenda topics and by sharing in
discussion sessions the results of their considerable
study and reflection on the subject. Further, several
of the participants, along with two additional scien-
tists, were invited to submit scholarly papers for this
report to shed further light on particular aspects of
this large issue. These papers include:

The Role of the Social Sciences in SETI  
By Albert A. Harrison, John Billingham, Steven J. Dick, Ben 
Finney, Michael A. G. Michaud, Donald E. Tarter, Allen Tough, 
and Douglas A. Vakoch   – Page 71

The Cosmic Environment for the 
Growth of Complexity
By Eric J. Chaisson   – Page 87

Cosmic Humanity
By Steven J. Dick   – Page 93

How Old Is ET?
By Ray P. Norris   – Page 103

Networking with Our Galactic Neighbors
By Albert A. Harrison   – Page 107

How to Achieve Contact: 
Five Promising Strategies
By Allen Tough   – Page 115

The Contact Hypothesis: On the Impossibility of 
Sustained and Mutually Beneficial Contact 
between Aliens, and Two Proofs to the Contrary
By Reed D. Riner   – Page 127

SETI, Consilience, and the Unity of Knowledge
By Ben Finney   – Page 139

Cultural Aspects of Astrobiology
By Steven J. Dick   – Page 145

Speculations on the First Contact: Encyclopedia 
Galactica or the Music of the Spheres?
By Guillermo A. Lemarchand   – Page 153

Roman Catholic Views of Extraterrestrial 
Intelligence: Anticipating the Future by 
Examining the Past
By Douglas A. Vakoch   – Page 165

Section V

Powerful Insights: In-Depth 
Papers by Participants and Others
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Albert A. Harrison
John Billingham
Steven J. Dick
Ben Finney
Michael A. G. Michaud
Donald E. Tarter 
Allen Tough
Douglas A. Vakoch

OVERVIEW

Since its inception, the scientific search for extrater-
restrial intelligence (SETI) has been recognized as an
interdisciplinary effort. It has attracted people not
only from the physical and biological sciences, but
also from the behavioral and social sciences. There
are many areas where anthropologists, economists,
futurists, historians, philosophers, psychologists,
political scientists, and sociologists can assist with
SETI. Salient interdisciplinary topics include public
beliefs in extraterrestrial intelligence and support for
SETI; the conduct of the search; signal detection,
decryption, and interpretation; news dissemination
and rumor control; and both short- and long-term
impact of detection on societies, institutions, and
individuals. 

Factors that militate against greater participation
of social scientists include unfamiliarity with SETI,
disciplinary biases that tend to focus research on a
limited range of research topics, and the lack of a
suitable infrastructure such as an extensive literature
base, dedicated conferences and journals, and ade-
quate funding. This essay suggests various ways to
publicize SETI and various techniques for strength-
ening the infrastructure, such as increasing funding,
sponsoring conferences, publishing in disciplinary-
based refereed journals, developing new publication
outlets, and building a high-profile peer group. Fur-
thermore, we can involve social scientists as consult-
ants, train graduate students whose interests

encompass SETI, encourage piggyback projects that
serve both mainstream disciplinary and SETI inter-
ests, and provide both role models and social support
for newcomers.

SETI

Successive discoveries that the Earth circles the Sun,
that the Sun is but one of many billions of stars in our
galaxy, and that there are billions of galaxies, coupled
with a growing understanding of the origin and evo-
lution of life, have led to widespread abandonment of
the once-prevalent view of humankind as central and
unique in the universe (Dick, 1996; Shklovskii and
Sagan, 1966; Shostak, 1998). Over the past four cen-
turies, physical scientists have established that the
laws of physics and chemistry are universal in the
sense that they apply at all times in all places. Over
the past century, biological scientists have followed a
similar path and it now appears that the laws of biol-
ogy also hold for all places and all times (Dick, 1996).
If the laws of physics and biology are universal, and if
there are many solar systems with habitable planets,
then we would expect life, including intelligent life,
to evolve again and again. Recent discoveries of plan-
ets in other solar systems and of reliable self-organiz-
ing physical processes that may initiate life add to the
plausibility of the “many inhabited worlds” hypothe-
sis.

Whereas we have long since refuted the view that
humankind occupies a central place in the physical
universe, we have yet to disprove the hypothesis that
humankind is the only intelligent (or technologically
advanced) form of life. SETI, the scientific search for
extraterrestrial intelligence, involves observational
procedures that can disprove human uniqueness by
uncovering evidence of equal or superior intelli-
gence. 

There are five particularly promising strategies for
finding extraterrestrial intelligence, according to
Tough (1999b). The most common strategy has been
the microwave search, that is, the use of radio tele-
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scopes to identify patterns of electromagnetic radia-
tion that are of extraterrestrial and intelligent origin.
In 1998, several optical SETI (OSETI) projects were
added in order to search for pulsed laser messages or
other optical signals from many light-years away. A
second strategy is to search for astroengineering
projects, such as Dyson spheres. Another strategy,
which has gained plausibility as we ourselves have
developed small and efficient technology, is to search
for robot probes within our solar system. These
probes could still be monitoring us, or they could
have lost their capability to function millions of years
ago. If these probes are intelligent enough to monitor
our telecommunications, we might establish contact
by issuing an invitation or by demonstrating our
readiness. 

What all SETI searches share, and what distin-
guishes SETI from other attempts to find extraterres-
trial intelligence, is a steadfast insistence on
remaining within the assumptions and methods of
science. The bedrock is SETI’s insistence on (a) skep-
ticism, verification, peer review, and the scientific
method, (b) strict safeguards against hoaxes, self-
delusion, and erroneous data, and (c) protocols to
avoid premature and immodest claims.

Beliefs in extraterrestrial intelligence have waxed
and waned over the centuries, but seem to have
attained new heights in recent decades (Dick, 1996).
Many factors have strengthened this belief within
popular culture (Dick, 1996; McCurdy, 1997). People
attend to the source, as well as the content, of ideas,
and one of the distinguishing features of SETI is the
strong scientific qualifications and prestigious insti-
tutions of many of its adherents. Over the years these
have included scholars affiliated with major aca-
demic institutions such as the University of Alabama,
the University of California (Berkeley, Davis, and
Santa Cruz), Cornell University, Harvard University,
and the Universities of Hawaii, Paris, and Toronto.
SETI researchers have also included affiliates of the
United States Naval Observatory, Jet Propulsion Lab-
oratories, the National Aeronautics and Space
Administration, and the RAND Corporation. 

SOCIAL SCIENCE INVOLVEMENT IN SETI

For approximately 20 years, beginning with Project
Cyclops in 1971, NASA–Ames Research Center was
the site of workshops in support of SETI. A role for
social science was set forth in Philip Morrison, John
Billingham, and John Wolfe’s The Search for Extrater-

restrial Intelligence (1977). Mary M. Connors’
unpublished papers, “The Role of the Social Scientist
in the Search for Extraterrestrial Intelligence” (1976)
and  “The Consequences of Detecting Extraterrestrial
Intelligence for Telecommunications Policy” (1977),
illustrated some of the ways that social sciences could
contribute to the effort. The “Interdisciplinary
Aspects of SETI” panels at the annual congresses of
the International Astronautical Federation provide a
venue for ongoing discussions of social science
issues, and additional opportunities have been pro-
vided by the conferences that led to the Third Decen-
nial US–USSR Conference on SETI (Shostak, 1993);
the 1993 Bioastronomy Symposium (Shostak, 1995);
and the 1992 NASA workshop that generated Social
Implications of the Detection of an Extraterrestrial
Civilization: A Report on the Workshops on the Cul-
tural Aspects of SETI  (Billingham et al., 1999). 

In his discussion of SETI, Harrison (1997) points
out that our experiences as humans have conditioned
our expectations about intelligent life in the universe
and have channeled the search process. If “contact”
occurs—we will use this term loosely to refer to the
acquisition of incontrovertible evidence of one or
more technologically advanced civilizations else-
where—social scientists may help us decode and
interpret information and even help us understand
extraterrestrial civilizations. If interactive communi-
cation is possible, social scientists may help inform
the decision whether or not to send a communica-
tion, and, if the decision is affirmative, help frame a
reply. Contact, we expect, could have a broad and
profound impact on individuals, societies, and
humanity as a whole. Social scientists could be useful
for forecasting and advising how to manage this
impact.

Many of these issues have already been discussed
within SETI, typically by astronomers, physicists,
and astrobiologists. However, the social sciences are
distinct fields with their own literature bases, meth-
ods, and traditions. It is time for social scientists,
with their broad knowledge of the relevant back-
ground literature and their in-depth understanding
of social science method and practice, to provide
greater leadership in these discussions. Given that
there are probably fewer than 100 scientists world-
wide and from all fields who are immersed in SETI, it
is not necessary to recruit large numbers of social sci-
entists. Instead, we need to increase modestly the
number of social scientists to ensure ongoing repre-
sentation, expand the range of disciplines that are
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involved, seek greater international involvement, and
recruit scholars who are still in the early stages of
their careers. We also need to recruit some senior
social scientists whose involvement will send a strong
and important message to other members of their
disciplines.

OPPORTUNITIES

Potential opportunities for social science contribu-
tions to SETI range from understanding the nature
of extraterrestrial organisms and cultures, which
could radically affect the conduct of the search, to
forecasting the human response to confirmation of
extraterrestrial life. In this report, we present ten
areas where SETI can benefit from social science: (1)
attitudes and public support; (2) conduct and expan-
sion of the search;  (3) composing a model reply from
Earth; (4) decryption and interpretation; (5) news
dissemination and rumor control; (6) other prepara-
tions and readiness for contact; (7) short-term
impact and (8) long-term impact on societies, insti-
tutions, and people. Under some conditions, social
scientists may be helpful for (9) the analysis of extra-
terrestrial organisms and civilizations; and (10) the
initiation and conduct of relations with extraterres-
trial civilizations. 

Public Attitudes and Support 

Social scientists can identify and help us understand
people’s attitudes towards extraterrestrial intelli-
gence and towards SETI itself. A comprehensive
research program would include social scientists who
are interested in popular culture, public opinion
polling and survey research, attitude formation and
change, persuasive communications, and the media.
This research could have an action component
intended to help people understand SETI as a scien-
tific enterprise, help reduce the confusion of SETI
and UFOlogy, and allay fears based on naive miscon-
ceptions about such things as the ease of interstellar
travel.

Conduct and Expansion of the Search  

Detection (along with rigorous confirmation) is the
core task of the SETI enterprise. It is therefore
extremely important for social scientists to contrib-
ute to search strategies to the best of their ability.
Each SETI search strategy rests upon certain assump-
tions about the deeply unknown phenomenon that it
is trying to detect. We know so little about the tech-

nology, goals, values, and distribution of extraterres-
trial intelligence. In order to search intelligently, the
SETI community must devote plenty of thought to
whom and what it is trying to detect. Social scientists
can contribute to a fresh examination of the current
assumptions underlying the choice of search strate-
gies (Tough, 1999b). The search procedures rest
upon our understanding of the physical universe,
and our assumptions about “the other” and their
likely level of technological development. Radio
SETI, for instance, is based on the assumption that
they, like us, will use radio for communicating. 
     Disciplined thinking by futurists about the long-
term future of human technology and goals can help
us anticipate the technology and goals of extraterres-
trials, since their civilization is likely thousands of
years more advanced than ours. Thoughtful explora-
tion of possible alien psychology and sociology (dis-
cussed below) can also help us get a better sense of
the phenomenon we are trying to detect. In addition,
social scientists may help the SETI field understand
the cultural, intellectual, and emotional factors that
shape the search, and may help move us beyond
unnecessarily limiting mind-sets about search strate-
gies. Thus, an important potential role for social sci-
entists is to help the scientists who conduct the
search to expand their efforts into new and poten-
tially fruitful areas. Indeed, one major search strategy
is itself  primarily a social science strategy even
though it relies on the elaborate technical infrastruc-
ture provided by the World Wide Web (Tough,
1999a).

Composing a Model Reply from Earth

Social scientists can play a key role in developing a
model reply message for use someday when some
official international body decides to send a reply
from Earth. In the urgency and confusion that may
follow confirmed contact, the United Nations or the
appropriate global scientific organization should
welcome a draft reply. They may not use it word-for-
word, of course, because the content of the incoming
message may influence what we decide to send. But
having a draft in place, especially if the process of
drafting it has solicited suggestions from around the
world, could have a very strong influence on the
actual message that is eventually sent. And if the idea
of humans actively sending messages to the stars ever
gains widespread support, as one way to encourage a
message from afar, a model message could be very
useful if it reflected widespread consultation.
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Decryption and Interpretation  

Whereas it is easier to grapple with the possibility of
an information-poor detection—that is, the mere
identification of something as of extraterrestrial and
intelligent origin—we should be prepared for the
possibility of an information-rich detection. Unless
the “message” is devised in such a way as to be easily
deciphered by neophytes in interstellar affairs, it
could be very difficult (if not impossible) for us to
understand. Thus far, most of the efforts directed at
understanding interstellar communications have
been undertaken by mathematicians and physical
scientists. Here we should welcome the efforts of
people trained in such fields as animal communica-
tion, archaeology, cryptoanalysis, cultural anthro-
pology, education, linguistics, psychology, and all
other fields that impinge upon language and com-
munication. Such scholars can add breadth of per-
spective by drawing on their knowledge of diverse
species, cultures, and languages in their efforts to
decrypt and interpret messages. Among the most
directly comparable past efforts are attempts to deci-
pher long-dead languages, but even here we have had
the advantage of artifacts and our knowledge of
human life forms and cultures.

News Dissemination and Rumor Control

 Social scientists can help keep politicians, adminis-
trators, and other decision-makers accurately
informed on the progress of the search and help facil-
itate the orderly dissemination of news to the public.
Here we can benefit from historical precedent and
our understanding of the media and mass communi-
cations, organizational functioning, social and psy-
chological influences on attitude formation and
change, rumor and rumor control, and many related
topics.

Other Preparations and Readiness for Contact

In addition to the areas already discussed, there may
be other ways in which the social sciences can con-
tribute to humanity’s readiness for contact. Interest
in this topic is rapidly becoming much stronger. In
1999 alone, a three-day seminar on contact planning
was held in Denver; the final session of the two-day
Foundation For the Future seminar in Hawaii was
devoted to “What next?”; and a one-hour SETI panel
discussion at the International Astronautical Con-
gress in Amsterdam explored the major challenges
during the 28 days after confirmed contact. In addi-
tion, in November 1999, NASA-Ames Research Cen-

ter sponsored a symposium on “The Societal
Implications of Astrobiology,” the philosophical,
religious, political, sociological, and psychological
implications of the discovery of extraterrestrial life.
The Denver meeting was noteworthy for its disci-
plined futures thinking (eight scenarios) and its use
of simulation and role-playing. As social scientists
direct their minds and their skills to the question of
how to prepare for contact, they will no doubt come
up with additional needs and solutions. Acting on
some of these solutions soon could pay off in reduced
confusion and conflict after contact.

Short-Term Impact  

Social scientists can help us forecast, understand, and
guide human reaction to contact. As Mary Connors
was the first to point out, very different issues are
likely to come to the fore right after detection and
then later on (Connors, 1976). Short-term impact
begins as soon as news is released. It is measured in
minutes, hours, and days. Short-term impact
includes initial reactions to the news, first impres-
sions of the extraterrestrials, attitude perseverance
and change, rumor, and collective behavior, includ-
ing possible panic. Here, expertise on demographic
and cultural differences, human information pro-
cessing, social influence processes, and collective
behavior will help.

Long-Term Impact  

Long-term impact can range from a rethinking of
our own place in the universe based upon the sheer
confirmation of  the “other inhabited worlds”
hypothesis to profound changes in human culture
and institutions. It is possible to rate the potential
impact in terms of the amount of information that is
available and in terms of the potential for interactive
communication. 

At Force 1, impact will involve the assimilation of
knowledge that we are not alone in the universe.
This, by itself, will affect our philosophy, our science
worldview, our religion, and our culture.

At Force 2, we may gain scientific, technical, or
other information from the extraterrestrial culture
that will affect our own science and technology, with
far-reaching implications for our economy, our
political institutions, and our international affairs. 

At Force 3, we will communicate and interact with
the extraterrestrial culture, trading information, and
perhaps even developing a long-term dialogue
(Michaud, 1979, 1990, 1998).
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Assessing and guiding the long-term impact will
require expertise from essentially all fields. Obvious
areas of concern include social change, cultural diffu-
sion, technology diffusion, international relations,
metalaw, sociology of knowledge, sociology of law,
sociology of occupations, social welfare, the history
of science and technology, the psychology of inter-
group relations, and so on. There will be no shortage
of expert involvement after contact, and the main
difficulty will be separating meritorious ideas from
the noise. What we can do now is establish a group of
social scientists who will have given advance thought
to these matters and who are in a position to help
other scientists—and the public—think productively
about contact and its aftermath. In particular, this
group might develop a conceptual framework and a
research agenda that form a solid base for recom-
mended actions.

Analysis of Extraterrestrial Organisms and 
Civilizations  

The riskiest or most dubious opportunities for social
scientists are in the analysis of extraterrestrial organ-
isms and societies. Opinion is divided on the value of
undertaking this effort. On the one hand, detection
may involve a civilization that is so different from
ours and so remote in time or space that any attempts
at understanding are a waste of time. This claim may
be accurate, or a mere convenience that allows the
search to continue apace without serious consider-
ation of the aftermath. On the other hand, even as
there are universal laws in the physical and biological
sciences, there may be universal laws in anthropol-
ogy, political science, psychology, and sociology, that
is, basic functional relationships that apply at all
times in all cultures (Harrison, 1997). If so, then it is
possible that “they” will be recognizable to us, and
advance preparation may help.

One of the challenges that people will face after
receipt of a signal is in understanding an alien world-
view. We might gain insights into how we could bet-
ter understand extraterrestrial perspectives by
drawing parallels with ways that diverse groups of
humans can overcome differences in conceptualiza-
tions of reality. One analogue of this is found in com-
parative psychotherapy research, specifically in
attempts to understand how psychotherapists with
different theoretical orientations interpret the same
clinical phenomena. It has been found that the
implicit assumptions that psychotherapists have
about human nature and the process of human

change can directly affect how these therapists
understand their patients (e.g., Vakoch & Goldfried,
in press). Unless these differences are made explicit,
they can be obstacles to communication between
therapists with different backgrounds. Research such
as this may yield insights into the basic processes of
understanding alternative worldviews.

Relations with Extraterrestrial Civilizations

Social science research and disciplined thought could
provide an excellent foundation for preparing for the
initiation and conduct of relations with extraterres-
trial civilizations. Someday that will be a very impor-
tant topic. Why not begin studying and preparing
now? Insights could come from recent and fresh
research into negotiations, diplomatic relations, love
and altruism, human relations, and other fields.
Work by Michael Michaud (1972-1998) and Ernst
Fasan (1990) illustrate some of the opportunities
here.

CURRENT INVOLVEMENT OF SOCIAL 
SCIENTISTS IN SETI

Thus far, social scientists have had only modest
involvement in SETI, and there is very uneven cover-
age in different areas. At present, efforts appear to be
dominated by Americans who are either retired or at
a relatively late stage in their professional careers,
suggesting that in the absence of prompt, concerted
effort, soon social scientists will have less, rather than
greater impact on SETI. Social scientists have tended
to focus on individual reactions, neglecting serious
treatment of organizations, societies, and interstate
political systems. Even representatives from anthro-
pology and sociology have shown a strong psycho-
logical  bias, meaning that many subfields of
anthropology and sociology have yet to be tapped.
We find no clear involvement on the part of econo-
mists and only modest involvement on the part of
historians, who have tended to focus on the intellec-
tual and social histories of the search. There is even
more modest involvement on the part of political sci-
entists.

Anthropology

Anthropology, “the study of man,” with its emphasis
on evolution and culture, is eminently well suited to
contribute to the SETI effort. One of the earliest
books on the cultural aspects of SETI, Maruyama
and Harkins’ Cultures beyond Earth: The Role of
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Anthropology in Outer Space (1975) provides useful
insights into early social science thinking on the
topic. Written during the Apollo Applications Pro-
grams, this volume was based on the assumption that
contact would occur when astronauts encountered
extraterrestrials in the course of exploring the solar
system. Today, the chances of such an encounter
seem remote relative to more distal forms of contact,
such as through microwave observation, but we
should be open to many possibilities. Still relevant is
Finney and Jones’ anthology Interstellar Migration
and the Human Experience (1984). Although only a
limited number of chapters are focused specifically
on SETI, the other chapters in this volume are perti-
nent in that they give us some models for advanced
spacefaring civilizations.

Economics 

Economics studies the creation, distribution, and use
of wealth. There are two major focal points: micro-
economics, which studies economic activity on the
part of individuals, small groups, and organizations,
and macroeconomics which studies economic activ-
ity at the level of the state or beyond. Economics
research strategies include mathematical models,
empirical studies of economic behavior, and histori-
cal precedents. Quantitative procedures predomi-
nate. Given the demonstrated volatility of the stock
market, word of contact could affect economic activ-
ity. It could, for example, affect confidence in invest-
ments or investment institutions and stimulate or
retard certain kinds of investments (for example,
stimulate investments in search equipment and
search-related activities and in mass-marketed items
related to the search or to the detected culture). 

Presumably, any information of a scientific or
technical nature that is received from an extraterres-
trial culture could have profound effects on terres-
trial technology, with the potential of causing major
disruptions in large sectors of the economy (for
example, utilities, information processing, and
health care), perhaps rendering some occupations
obsolete while opening up new opportunities in
other areas. Social scientists from economics and
many other disciplines could also address efforts by
institutions and interest groups to control, manage,
and even suppress information from ETI because it
might affect their economic interests.

Futures Studies

The SETI enterprise is trying to detect a technology
that is likely thousands of years more advanced than
our technology. In order to make good choices
regarding just what to search for, it is valuable to look
ahead to our own future technology. This gives us a
glimpse of what advanced alien technology might be
like. Although the field of futures studies often
focuses on the next five or ten years instead of the
next 10,000, it nonetheless can offer some useful
insights for SETI strategies. Disciplined science-
based thinking about the potential future of space
travel, computing and artificial intelligence, robotics,
and nanotechnology can also provide useful insights
into the likely capacities of extraterrestrial technol-
ogy. One effort to relate such thinking to SETI strate-
gies is provided by Tough (1999b).

History 

History has a long-recognized role in SETI. First,
intellectual history is useful for putting the search in
perspective, both within the framework of science
and within the framework of popular culture. Histo-
rians have produced several works on the extraterres-
trial life debate back to antiquity, but particularly
pertinent here is Steven Dick’s more recent effort,
The Biological Universe (1996), which stressed devel-
opments during the 20th century. Historians can
help us identify precedents that can serve as ana-
logues for contact under varying scenarios. The age
of discovery and the age of empire may be of use, for
during these eras Chinese, Dutch, English, Portu-
guese, Spanish, and others sailed forth to encounter
new worlds in Africa and the Americas. To the extent
that we are more likely to encounter extraterrestrial
ideas rather than organisms, the diffusion of ideas
across the face of the Earth may provide the best ana-
logues. Here, an analysis of the Dead Sea scrolls,
including people’s reactions to confirmed and dis-
confirmed prophecies, would be relevant. History,
like political science, can help us analyze how the
introduction of a powerful and technologically
advanced “third party” affects the relationship
among nations. 

Philosophy of Science

Philosophy of science can play a central role as we
attempt to expand our own science to encompass
extraterrestrial life forms and intelligences. Addi-
tionally, given that search procedures frequently
push our observational powers and our technology
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to the limit (Dick, 1996), philosophy of science can
help us understand criteria for evidence. That is,
given an information-poor detection scenario, what
constitutes “incontrovertible” evidence of extrater-
restrial intelligence? Finally, philosophers of science
can help us understand the perhaps rapid and pro-
found changes in our own science and technology
that may result from interacting with extraterrestrial
intelligences.

Political Science 

Political science is of high relevance but low visibility
within SETI. Political scientists who, like economists,
draw on mathematical models, empirical observa-
tion, and historical analysis, could aid our under-
standing of public support for the search and ways to
organize the search at the national and international
levels. Additionally, if the search is successful, we may
expect political repercussions that political scientists
could both predict and help shape. Under some sce-
narios, a positive search outcome could alter the bal-
ance of power, and conceivably, extraterrestrial
societies could become “players,” of sorts, in human
political affairs. Political science can also analyze how
governments might react to a confirmed detection,
including motivations for secrecy. This could be par-
ticularly relevant if the first detection were made
accidentally by a government installation designed
for other purposes. SETI enthusiasts from many
fields have raised questions of security, international
coordination, and the like, but these questions have
received only minimal attention (Michaud, 1972-
1998).

Psychology

Psychology is a broad-based discipline. The leading
professional organization, the American Psychologi-
cal Association, has 159,000 members and affiliates.
Despite its historical focus on “the individual,” psy-
chology has many different subfields ranging from
comparative and physiological psychology (which
overlap with biology) to social and organizational
psychology (which overlap with sociology). 

Simply because of the sheer number of psycholo-
gists we would expect significant representation in
SETI. The first major work by a psychologist on SETI
was John Baird’s Inner Limits of Outer Space (1987).
Baird, an experimental psychologist with a strong
emphasis on cognitive psychology, presents a useful
discussion of the role of human information process-
ing in the search for extraterrestrial intelligence and

the problems of interspecies communication. This
work urges caution on the topic of extraterrestrial
intelligence and stresses the limitations of SETI. A
slightly later book that is heavily psychological was
published by management consultant Frank White.
His work, The SETI Factor (1990), is based largely on
interviews and dwells on potential human reactions.
Of particular interest are his semi-formal proposi-
tions regarding preparing humankind for contact. A
more recent work with a strong psychological flavor
is Harrison’s After Contact: The Human Response to
Extraterrestrial Life (1997). Harrison, a social psy-
chologist whose graduate education involved both
psychology and sociology, addresses the psychology
of the search, the nature of extraterrestrials, and pre-
dicted human reactions to various search outcomes.

Although at least three psychologists have been
involved in recent International Astronautical Feder-
ation Congresses, there is very little representation
given the large number of psychologists in this world.
In recent years, as UFO claims expanded to encom-
pass alien abductions, a growing number of psychol-
ogists have turned their attention to abduction
reports. Almost without exception these investigators
have adopted a critical stance and have found evi-
dence supporting mundane interpretations of
unusual experiences. Whereas their research is useful
if it dispels misconceptions, it is of little direct benefit
to SETI.

Sociology 

Sociology focuses on abstract social relations and
large social entities. With the exception of sociologi-
cal social psychologists, sociologists tend to discount
the role of the individual and direct attention to the
impact of expectations and other situational forces
on behavior. So far, it is social psychologists who have
tended to represent sociology in SETI. Sociologist
David Swift’s SETI Pioneers (1990), represents a
major contribution from sociology to SETI. In this
partly psychobiographic work, Swift examines the
various forces that led scientists to SETI and also
their ideas about extraterrestrial intelligence. Other
participants include William Bainbridge (1983), who
has done work on people’s attitudes towards extra-
terrestrial intelligence, and Donald E. Tarter (1992),
who has written extensively on reply policy among
many other topics. 
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FACTORS LIMITING INVOLVEMENT

Many forces limit involvement of social scientists in
SETI. Some social scientists have not heard of SETI,
or confuse it with UFOlogy. Disciplinary biases that
favor a limited subset of topics work against SETI.
Social scientists who choose to work in SETI will not
find a strong infrastructure or an established peer
group, and may risk ridicule or professional censure.
There is little funding to support social science
involvement and few quality publication outlets.

Disciplinary Biases

Although many sciences are defined in a very broad
way, our sense is that within each field maybe 5 per-
cent of the topics occupy 95 percent of the research-
ers. This reflects history, politics, and cultural
influences as well as intellectual significance. For
example, despite its self-proclaimed interest in a
broad range of phenomena, the field of social psy-
chology was dominated by cognitive dissonance the-
ory in the 1950s and 1960s, social problems in the
1960s and 1970s, and attribution theory ever since.
Other areas that had long been considered funda-
mental, such as group dynamics, have received a frac-
tion of the attention that they had received until
about 1960. Gender-related issues seem to predomi-
nate in sociology and may be gaining ascendance in
some areas of anthropology. Whether or not similar
examples can be developed in each and every social
science, the point is that professional organizations,
funding agencies, and journal editors dictate fashion
and thereby draw disproportionately large numbers
towards mainstream areas, leaving relatively few peo-
ple to work on “avant garde” (or, if  you prefer,
“fringe”) topics. This tendency towards mainstream-
ing is self-amplifying, in that it has a heavy influence
on choices for dissertation topics and on hiring and
tenure practices.

By some measures SETI appears to have gained
mainstream status in the physical sciences—witness
coverage of  SETI in astronomy texts—but is
unknown or misunderstood in the social sciences.
Indeed, it may be that SETI is less well known in the
social sciences than among the public because social
scientists’ interests divert them from the interests
that prevail in popular culture.

Social science has modeled itself on the physical
sciences. Perhaps nowhere is the influence of logical
positivism as strong as in the field of psychology. In
the early decades of the 20th century, psychology had
both an experimental tradition (based on research

continuous with biology) and a psychoanalytic tradi-
tion (based on an emphasis on early childhood expe-
riences and inferred mental constructs). By the 1920s
the “school” of behaviorism became dominant.
Behaviorism focused on the antecedents of behavior
and on behavior itself, making no assumptions about
possible mental events that mediated between the
antecedent stimulus and the consequent response. By
focusing on observables and eschewing “ghosts and
social glue,” psychology hoped to become respectable
through emulating physics. Early requirements for
membership in the American Psychological Associa-
tion included three research publications to ensure
high professional qualifications. The founder of
behaviorism, John B. Watson, is reputed to have said,
“If you can’t see it, it doesn’t exist, and if it doesn’t
move, you can’t study it.” The situation has eased
today with strong interest in “cognition” (mental
states and information processing) and the (numeri-
cal) domination of the field by clinical psychologists.
However, the “spirit” of behaviorism still influences
the field and the hypothetical nature of extraterres-
trial intelligence may make it difficult to enlist psy-
chologists.

For some psychologists, there is a thin line
between hypothetical beings and imaginary beings.
In mental health work, imaginary beings are associ-
ated with weak intellect or mental illness. Because of
this, there is a debilitating ridicule factor and a good
chance that one’s work will be dismissed as “para-
science.” One of us, who published an article in a
respected journal, was dismayed to discover that the
abstracting service classified this article as parapsy-
chology, thereby lumping it with clairvoyance, teleki-
nesis, past life regressions, and the like.

Limited Funding

For the most part, social science research is not very
expensive, at least, in comparison to research in the
physical and biological sciences. This is fortunate
because governmental funding for the social sciences
has decreased dramatically over the past few decades.
This poses two problems. First, even though some
work on the “cultural aspects of SETI” can be done
on the proverbial shoestring, funding is useful for
basic equipment, research assistants, travel for
inspecting archives, attending conventions, and so
forth. The lack of travel funds is a particular prob-
lem, since the major SETI meetings take place at
international locations and have registration fees
geared to the salaries of aerospace executives and
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engineers. Social scientists who might be interested
in SETI find their energies drawn to more conven-
tional areas where they can get funds to cover
research expenses, course releases, and summer sala-
ries. The lack of funding in the social sciences has
drawn many social scientists away from research and
to summer teaching, consulting, and other income-
generating activities.

Weak Literature Base

Science includes assumptions, methods, and a set of
data that are accessible through that field’s literature
base. With two or three exceptions, books that
address the cultural aspects of SETI appear as popu-
lar science literature or in the physical science litera-
ture, not within the social science literature. For
example, many bookstores classify Harrison’s (1997)
After Contact as astronomy, astrophysics and space
science, or as UFOlogy. Similarly, we find very few
relevant articles in the social science databases. For
example, although Psychological Abstracts publishes
tens of thousands of abstracts each year, there are
very few abstracts related to extraterrestrial intelli-
gence (as of April 2000, 48 books and articles) and
fewer yet when we subtract from the total those that
address UFO abductions. When we search for SETI
in the mammoth PsychInfo database, we find not one
article under SETI. Thus, social scientists who might
want to get involved in SETI have had to go beyond
their fields to learn about the search and its cultural
implications. There is a chicken-egg problem here:
The lack of a literature base means that few social sci-
entists are drawn to the area; the lack of involvement
prevents development of the literature base.

Limited Publication Outlets  

Leading scholarly journals seem to have a conserva-
tive bias. Usually they are edited by senior members
of the field who have an understandable fondness for
the topics and procedures that allowed them to
achieve fame. Even if the conservative editorial estab-
lishment does not consider articles on SETI to be “at
the fringe,” manuscripts on this topic are likely to fall
outside of these editors’ past experiences. There is no
established literature base to set a baseline for evalu-
ating new articles, and it may be difficult if  not
impossible to find qualified peer reviewers within the
discipline. Some of us have had difficulties publish-
ing social scientific research in discipline-based jour-
nals. At the worst, social science editors define SETI
as a “fringe area” of dubious intellectual merit and of
no interest to a scientific audience.

Minimal Peer Support   

The primary reference group for academics consists
of the peers who share their specific research inter-
ests. This community of scholars is not necessarily
found on one’s home campus, but at other campuses
and research institutions, both nationally and inter-
nationally. Through attendance at meetings, mail,
telephone, and now email, this community provides
members with encouragement, feedback, and emo-
tional support. For many academics, it is the acco-
lades of this peer group—not the praise of campus
administrators or of the public—that serves as the
most powerful motivator. For all intents and pur-
poses, there is no established peer group to support
social scientists’ interests in SETI. This means that
researchers in this area have to operate without peer
support, or else develop a peer group on some other
basis (for example, a shared interest in unusual top-
ics).

INCREASING SOCIAL SCIENCE INVOLVEMENT

Social science is crucial for the SETI endeavor and
there are many points at which scholars from anthro-
pology, economics, history, political science, and
sociology can make positive contributions. Indeed, if
we can increase involvement, the social scientists that
we involve will identify many new analogues and
fruitful topics. SETI as an empirical endeavor is rap-
idly approaching its 40th birthday. Almost all of the
evidence that has been accrued in recent years boosts
many of the estimates that enter into the Drake
Equation. This, coupled with massive advances in
search technology, augurs well for a positive out-
come. We are way beyond that point where the cul-
tural aspects of SETI can be treated as a side issue,
and we are rapidly moving beyond that point where
we can advance based on the ideas of popular writers
or of well-intended physical or biological scientists
who, by treating sociocultural issues, operate beyond
their area of training.

Powerful forces tend to complicate the task of
involving social scientists in SETI. As already noted,
many social scientists have not heard of SETI or con-
fuse it with nonscientific interests. Social scientists,
whose tools currently lack the precision of those used
in the physical sciences, and who sometimes smart
following invidious comparisons with the “hard” sci-
entists, may be leery of people with strong technical
backgrounds.

Such factors as the lack of funding and limited
publication outlets discourage all of us, but may
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make SETI particularly unattractive to academics
who have yet to earn tenure or who are interested in
rapid advancement. The ability to attract funds and
publish in refereed journals are two of the most
important indicators of scholarly achievement and
are essential for advancement in many research uni-
versities. This is particularly discouraging for junior
faculty members who could make long-term contri-
butions to the SETI effort. These dissuaders feed
upon and amplify one another, and make it both dif-
ficult, and potentially unrewarding, for social scien-
tists to get involved in SETI. Steps must be taken to
remedy this situation.

High-Profile Leadership

We need a visible, full-time leader to serve as a role
model, to rally social scientists, and to facilitate good
social scientific research in behalf  of SETI. For
decades such leadership was provided by John Bill-
ingham, a physician by training who became very
attuned to the interdisciplinary aspects of SETI. At
first, Dr. Billingham provided leadership for biologi-
cal and social sciences at NASA-Ames, and, following
the loss of government funding for SETI, at the SETI
Institute.

There are many reasons for establishing a high-
profile position at the SETI Institute, the SETI Aus-
tralia Centre, or comparable location. First, SETI is a
complex endeavor, which requires a broad under-
standing of SETI as well as a firm foundation within
one’s own social science discipline. A scholar who is
located at a SETI research institute will have a much
better understanding of SETI than one who is trying
to do similar work in an isolated academic setting.
Second, too many social scientists have had to do
SETI-related research “on the side” while working on
other, more conventional projects. The opportunity
to focus on SETI itself will accelerate this person’s
research progress. Third, a full-time position with a
stable SETI organization will help legitimize the role
of social science within the SETI community and
increase acceptance of SETI in the social science
community.

This person’s work will have a salutary effect on
the work of other social scientists who may be drawn
to SETI. Through lectures and writings, he or she will
engage the interests of other social scientists. He or
she can mentor newcomers, help them locate rele-
vant books and articles, and develop professional
networks. He or she will serve the larger interdiscipli-
nary community, for example, by organizing confer-

ences and workshops, providing editorial services,
and identifying funding sources and other opportu-
nities.

At the same time, a resident social scientist will
offer certain benefits to the host institution. Even as
the social scientist serves as a spokesperson who
informs the social science community about SETI, he
or she will keep the physical scientists at the institute
informed about pertinent developments in fields
outside their disciplines. If and when contact occurs,
the resident social scientist will help the institute
make the transition from pre-contact to post-contact
activities. Adding social science to the institute’s rep-
ertoire represents a form of diversification, which
may help the host institute survive if contact is made
by a competing organization or in a manner that
departs from current expectations. 

A few months after this section was written for
discussion at the Melbourne meeting, the SETI Insti-
tute displayed outstanding vision and leadership by
creating a new position to promote research into cul-
tural issues. The Institute appointed Dr. Douglas
Vakoch as resident Social Scientist in February 1999.
This is an excellent start toward the goals discussed in
the previous three paragraphs, and may stimulate
similar appointments of social scientists around the
world.

Looking to the future, our model should be noth-
ing less than a permanently endowed position. We
should seek funding from organizations and individ-
uals who are not interested in providing additional
support for the technical aspects of the search, but
who have interest in the cultural aspects. Separate
funding sources are essential to prevent in-house
competition for funds between the physical scientists
and the social scientists. The reason we should seek a
permanent endowment is to ensure that the position
survives during periods of low financial support for
the technical side of SETI. If the social scientist’s
position were funded from a central source, the posi-
tion would be too tempting a target if budget cuts
became necessary. It is therefore incumbent upon
social scientists to take the lead role in developing an
endowment for this position. Although we should
not lose sight of the greater goal, temporary funding
would permit a quick start, and the position’s first
incumbent could help raise permanent funding. 

Publicizing SETI

We need to inform social scientists about the ratio-
nale behind SETI, the search procedures, and the
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potential role for social scientists. One strategy
would be to reach different disciplines, or clusters of
disciplines, through their disciplinary or interdisci-
plinary academic journals. Because of the biases dis-
cussed earlier, our manuscripts must be clear,
compelling, scholarly, and targeted toward special-
ized audiences. When people are uncertain about the
content of a message, they look to the qualifications
of the source. Thus, it would be helpful to have the
materials drafted by recognized scholars or people
associated with highly regarded institutions. We
might consider having large numbers of coauthors,
including astronomers with prestigious affiliations.
This would signal the respectability of SETI in the
physical sciences and reassure readers that SETI has
the support of a scientific community.

Another step is to identify select groups of schol-
ars within a discipline and organize paper sessions or
symposia at a regional, national, or international
meeting. This will be very difficult because, at
present, no individual discipline has a strong nucleus
of social scientists who are already interested. In our
attempts to organize such a meeting we will have to
establish SETI’s reputability and relevance for the
discipline. 

Funding

Although funding is limited, we need to ensure that
social science receives a “share of the pie.” To qualify
for this, social scientists will have to work with other
SETI scientists to “enlarge the pie.” This will require
casting SETI-related social science in ways that are
attractive to governmental agencies and finding all
new sources of funds. To these ends, we must work
with philanthropic organizations and individual phi-
lanthropists, and our success may depend upon cre-
ative new partnerships.

Some universities still provide funds to offset
travel costs, for example, airfare for one international
trip per year. The rub is that such funds may be lim-
ited to those who will present “original research,”
which in the sciences may mean new empirical data,
thus limiting funding opportunities to only a subset
of the many topics that need to be addressed for
SETI. Additionally, such funds may be administered
by committees whose members have disciplinary or
other biases against SETI. Because there are no obvi-
ous existing funding mechanisms for social scientific
research in SETI, social scientists are often not will-
ing to search out possible funding sources, but
instead take the safer route of seeking funding for
more conventional lines of research. 

The endowed position could allow a secure base
from which the incumbent social scientist could seek
more long-term external funding for his/her own
research, as well as facilitate contacts between fund-
ing agencies and other social scientists. One of the
functions of an endowed position would be analo-
gous to the provision of startup funding to new aca-
demics. In research-oriented academic departments
in the social sciences, it is recognized that the institu-
tion must make an initial investment in its new fac-
ulty members in order to increase the likelihood of
long-term productivity and eventual outside fund-
ing. Thus, it is possible that an endowed position
might eventually pay for itself in increased external
funding.

It is particularly important to defray the costs of
attending International Astronautical Congresses,
the triennial International Astronautical Union Bio-
astronomy Conferences, and other meetings where
SETI social science is welcome. Participation in these
meetings serves several goals. First, the price of
admission is an original paper, which encourages
new research on SETI. Second, fellow panelists can
offer useful suggestions and feedback. Third, over
two or three meetings, the neophyte becomes a part
of the research community, adding new friendships
to the justifications for continued involvement.
Defraying travel costs is particularly important for
junior faculty whose salaries are low.

Dedicated Conferences

In the early 1990s, scholars who were interested in
the cultural aspects of SETI planned a major week-
long conference, The 1995 International Conference
on SETI and Society, to be held at the Majestic Con-
gress Center in Chamonix, Mount Blanc, France.
This conference, subtitled “Cultural Aspects of the
Search for Extraterrestrial Intelligence and the Dis-
covery of Signals from Other Civilizations in the Gal-
axy” was to be of unprecedented size, scope, and
duration, a true watershed for increasing the role of
social science in SETI. The Chamonix Conference
was to address a full array of issues regarding the cul-
tural aspects of SETI, ranging from philosophical
underpinnings through the immediate and long-
term effects of contact.

Unfortunately, due to the loss of NASA funding
for SETI, the Chamonix Conference did not materi-
alize. Thus, since the mid-1990s, social scientists
have largely had to content themselves with subsid-
iary roles at more general SETI gatherings. (Unique
exceptions were the 1992 workshops reported by
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Billingham and others [1999], the 1999 Hawaii sem-
inar that provided the foundation for the present
volume,  and NASA’s Societal Implications of Astro-
biology Symposium.) Dedicated conferences can be
high-profile events that attract the attention of both
social science and SETI communities. They can allow
us to build a “critical mass” of qualified social scien-
tists who can spend an extended period of time dis-
cussing cultural aspects in depth. They also allow us
to publish conference proceedings that will at once
provide an archival record of our efforts and stimu-
late further work. Conferences have proven useful for
winning the support for SETI of distinguished physi-
cal and biological scientists and should prove useful
for winning the support of distinguished social sci-
entists also.

There are many conference models ranging from
small, transient work groups that meet for a few days
to discuss a limited number of issues to large, com-
prehensive, multistage events that encourage sus-
tained thought and culminate in the publication of
comprehensive proceedings. 

This latter model holds great promise for involv-
ing leading social scientists in SETI. For such a series
of conferences, the first stage is to identify outstand-
ing social scientists and then use travel funds, hono-
raria, and other incentives to make their involvement
in a planning conference attractive to them. The sec-
ond stage is to implement the resulting plans with a
series of larger conferences that are held at six- to
eight-month intervals and in the aggregate allow for
in-depth coverage of a wide range of topics. Each of
these conferences builds on the other, and there are
“homework” assignments between meetings. The
conference organizers assign staff to handle logistics,
provide clerical and research support, and make sure
that the meetings are successful. The organizers also
assume responsibility for final preparation of the
proceedings or other documents. This expensive and
time-consuming effort would be justified by (1)
gaining the interest of top leaders within different
social science disciplines; (2) developing superior
publications that can then be widely distributed; and
(3) the wave of support that will come from other
social scientists when they discover that some of their
discipline’s leaders have an interest in SETI. 

Developing a Scholarly Literature Base 

Those of us who are already involved in SETI must
“bite the bullet” and develop papers that will be pub-
lishable within our disciplines. It is no longer good

enough to limit ourselves to journals that attract
audiences from the physical sciences or that are
intended for “space buffs” who are already support-
ers of SETI. If we have become somewhat lax because
we have been targeting audiences from outside of our
disciplines, we will have to tighten our standards.
Presumably, the best place to start is with the least
controversial aspects of SETI. 

Some professional societies publish journals that
pertain to the field as a whole and are circulated to
the entire membership of the association. Examples
include the American Psychological Association’s
American Psychologist and the American Psychologi-
cal Society’s Psychological Science. A very high-qual-
ity article, with multiple authors of demonstrated
reputability, may be accepted by this kind of journal.
An article submitted to the American Psychologist
about ten years ago was returned to the authors with-
out having undergone peer review on the basis that
“Psychology and the Search for Extraterrestrial Intel-
ligence” would not interest many readers. Changes in
SETI and popular culture may make it worth trying
this again.

As an interim step, we should try to increase our
publishing in reputable sources that already do rec-
ognize SETI as a scholarly activity. One possibility
would be an expansion of publication in Acta Astro-
nautica, which currently devotes a special issue to
SETI every four or five years. The current practice,
which precludes relatively rapid publication of arti-
cles, could be alleviated by more frequent publica-
tion of special SETI issues. Another promising outlet
is the Journal of the British Interplanetary Society. A
social scientist in an endowed position could serve as
a focal point to encourage such publishing, for exam-
ple, by acting as guest editor of special issues of jour-
nals. Increasing publication of SETI-related social
science articles in such sources would help build a lit-
erature base for subsequent articles submitted to dis-
cipline-based journals in the social sciences. We
emphasize that developing a better literature base in
journals that are devoted to space exploration,
although valuable, is not a substitute for increased
publication in social science journals.

Other opportunities for developing the literature
base include newsletters and anthologies. Newslet-
ters often feature nonrefereed articles and contain
scant detail. Furthermore, while they may inform
and enthuse researchers who are already in a field,
they are not necessarily suitable for attracting new
contributors. Anthologies such as conference pro-
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ceedings or books of readings serve a useful purpose
because they do become a part of the archives. How-
ever, collections of specialized papers may not be
very widely distributed and hence suffer some of the
problems of newsletters. In addition, proceedings
editors sometimes fail to deliver on their promises, or
at least fail to do so in a timely manner, and such bad
experiences can discourage potential contributors.
For example, a NASA-sponsored study of humans in
space conducted in San Diego in 1984 did not appear
in print for over a decade. A study of the manned
Mars mission eventually published by the American
Astronautical Society was first drafted in 1988 but
not printed until 1996. Many publishers are wary of
heavily multiple-authored books such as conference
proceedings. These tend not to sell well; hence, pub-
lishers are reluctant to produce them.

There are strategies that can reduce the cost of
conference proceedings and hence make them more
attractive to publishers. One of us has had experience
with a volume that had approximately 50 contribu-
tors. Each agreed to waive royalties. Also, the pro-
ceedings were from a conference that had NASA-NSF
funding, and some of the remaining funds were used
to purchase and distribute copies to contributors in
lieu of royalties. None of this is to be confused with
“vanity” publishing. The manuscript went through
the same editorial review and production process as
any other manuscript. The subsidy restructured the
economics of the project and made it possible to
print and distribute a professional, hard-covered
book instead of a paperback based on camera-ready
copy. These two concessions made publication
attractive to an otherwise unenthusiastic publisher.

Increasing Visibility as a Peer Group 

Social scientists who are already in SETI must form a
conspicuous interdisciplinary peer group for anthro-
pologists, economists, historians, psychologists,
political scientists, sociologists, and indeed human-
ists who might contribute to SETI. We need promi-
nent, enthusiastic role models who are willing to
actively recruit and serve as mentors. We are in a
transitional period when people are learning about
SETI and it is a good time to “stand up and be
counted.”

Some of us have received support from groups of
space advocates. These have provided us with the
opportunity to try out new ideas and to receive pre-
liminary feedback. Some of us have presented papers
at such meetings that have subsequently been revised

for presentation at the International Astronautical
Congresses or entered into the literature. Because
these space advocacy groups tend to be very hetero-
geneous and enthusiasm sometimes outruns critical
thinking, they may be more useful for getting people
started than supporting sustained professional con-
tributions.

If it is to be effective, the social science peer group
must be well accepted within the broader SETI com-
munity. It will not attract new adherents if there is a
strong view among astronomers and astrobiologists
that social science is a “weak sibling” or somewhat
tangential to SETI. We cannot expect to find new
recruits if we ourselves are not accepted, or, as in
some space advocacy groups, continually overpow-
ered by people who are totally preoccupied with
technology.

Piggyback Projects

Another strategy is to develop piggyback projects, that
is, encourage projects that develop somewhat stan-
dard disciplinary themes but at the same time yield
valuable insights for SETI. For example, people’s
beliefs about extraterrestrial intelligence can serve as
an arena for testing theories of attitude formation
and change, or people’s beliefs about government
coverup may give us some insights as to the steps that
governments might take to improve credibility. 

The basic model here is SERENDIP (Search for
Extraterrestrial Emissions from Nearby Developed
Intelligent Populations), a microwave search that
serves the interests of both basic astronomy and
SETI. The way that this is done is searching for
microwave evidence at the same time that the radio
telescope is collecting data of interest to “main-
stream” astronomy. As an example from the social
sciences, in a study comparing American and Chi-
nese attitudes about ETI (Vakoch and Lee, 1997), the
Chinese collaborator administered the question-
naires for the study in the same testing session at
which she gathered data for her experiments in cog-
nitive psychology. This required little extra effort for
her, because she had already recruited participants
for her own research unrelated to SETI. Questions
about SETI can examine broader social scientific
issues, as when a study of attitudes towards ETI helps
build our understanding of basic processes of atti-
tude formation and change.
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Other Strategies for Encouraging Involvement

There are many strategies in addition to those set
forth above. One additional strategy is to involve vol-
unteer consultants. Those of us who are already
engaged may be able to identify people who are will-
ing to donate one or two hours of their time to steer
us in promising directions or to critique our work.
This will broaden our perspectives and also provide
additional quality checks without making heavy
demands on marginally interested colleagues.

Another opportunity is to train covert Ph.D.s.
There are some highly qualified students who are
interested in space exploration, including both
human expansion into space and SETI. A few of these
can receive graduate training at the International
Space University and then move forward to an
uncertain future. As for the rest, because of disciplin-
ary biases, lack of funding for space-related research,
the low priority accorded social scientists for the
funding that is available, and so forth, there are very
few job opportunities, even for the best graduates.
One of us will not accept a graduate student unless it
is possible for that person to develop dual compe-
tence, for example, strength in environmental psy-
chology, as it is generally perceived, as well as
interests in life in isolation and confinement. The
dissertations of such students can follow the Piggy-
back strategy identified in the preceding section.

Another way to get people involved is to include
coauthors. That is, invite colleagues and students to
help develop a paper that you are working on in
behalf of SETI. This will engage their interest, show
them that SETI is a responsible endeavor, and (if you
choose the right person) make your work easier. It is
helpful if the end product is at least a convention
paper and preferably publishable. This strategy can
be particularly fruitful with students and with junior
colleagues.

Most social scientists currently involved in SETI
are North American. This is problematic, because
reactions to contact may differ from culture to cul-
ture, and our goal is to understand world reaction.
This lack of diversity, recognized by the IAA SETI
Committee, could in part be overcome by encourag-
ing social scientists with interests in SETI to collabo-
rate with colleagues from other cultures. An
endowed social scientist at a place like the SETI Insti-
tute or the SETI Australia Centre could play a central
role in facilitating such collaborations, by virtue of
his or her contacts with a range of colleagues both in

the social sciences and in the broader SETI commu-
nity.

Finally, we can develop professional networks. Psy-
chology is an immense field and although the other
social sciences have nowhere near so many profes-
sionals, they are still large. Of these hundreds of
thousands of social scientists there must be some
who are already interested in SETI but have yet to be
identified. Active networking can help us find and
cultivate such individuals. We have seen the impact
that email groups like the ALLSETI list can have on
maintaining periodic contact between members of
the SETI community. An endowed social scientist
could serve as a “facilitator” or “hub” of such a com-
munication network.

The Quality of Social Science Insights and Ideas

This essay has outlined a wide variety of steps that
can help the social sciences increase their visibility,
status, and contribution within the SETI field. In all
of this, however, it is important to remember that the
core factor is the quality of social science insights and
ideas. The impact of social scientists will be profound
if they contribute fresh ideas about the nature of ETI
and how to detect it, bold insights into the variety of
human reactions if the search succeeds, and far-
sighted scenarios of humanity’s eventual relations
with extraterrestrial intelligence. The quality of their
thought, the ingenuity of their research designs, and
the depth of their findings will, in the long run, be
particularly significant factors in their contribution
to the SETI field. 
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ABSTRACT

The unifying scenario of cosmic evolution is outlined
by following the natural changes among radiation,
matter and life in standard, big-bang cosmology.
Using aspects of non-equilibrium thermodynamics,
especially energy flow considerations, we argue that
it is the contrasting temporal behavior of various
energy densities that have given rise to the environ-
ments needed for the emergence of galaxies, stars,
planets, and life forms. We furthermore argue that a
necessary (though perhaps not sufficient) condi-
tion—a veritable prime mover—for the emergence
of such ordered structures of growing complexity is
the expansion of the Universe itself. Neither demon-
strably new science nor appeals to non-science are
needed to explain the impressive hierarchy of genera-
tive change, from atoms to galaxies, from cells to
society.

Keywords: Cosmology; Evolution; Thermodynam-
ics; Energetics; Free energy rate density.

1. Introduction

Cosmic evolution is the study of change through
time—the totality of the many varied changes that
have occurred throughout all time and across all
space. More specifically, cosmic evolution comprises
the generative and developmental changes in the
assembly and composition of radiation, matter, and
life throughout the Universe. These are the changes
that have produced our Galaxy, our Sun, our Earth,
and ourselves (Chaisson, 1979).

Figure 1 shows the arrow of time, which provides
an archetypical illustration of cosmic evolution.
Regardless of its shape or orientation, such an arrow
represents an intellectual road map of the sequence of
events that have changed systems from simplicity to
complexity, from inorganic to organic, from chaos to
order. That sequence, as determined from a substan-
tial body of post-Renaissance observations, is galax-
ies first, then stars, planets, and eventually life forms.
In particular, we can identify seven major construc-
tion phases in the history of the Universe: particulate,
galactic, stellar, planetary, chemical, biological, and
cultural evolution. These are the specialized
phases—separated by discontinuities on localized
scales—that are responsible for the disciplinary and
fragmented fields of reductionistic science.

Figure 1. An arrow of time can be used to highlight salient fea-
tures of cosmic history, from the beginning of the Universe to the
present. Sketched diagonally along the top of this arrow are the
major evolutionary phases that have acted, in turn, to yield
increasing amounts of order, form, and structure among all
material things. Despite its drawn implication of “time marching
on,” the arrow implies nothing strictly deterministic; rather,
much as for its most celebrated component—neo-Darwinism—
the twin elements of chance and necessity, of randomness and
determinism, embed all aspects of the cosmic evolutionary sce-
nario.

As such, the modern subject of biological evolu-
tion—neo-Darwinism—is just one, albeit impor-
tant, subset of a much broader evolutionary scheme
encompassing much more than mere life on Earth.
In short, what Darwinism does for plants and ani-
mals, cosmic evolution aspires to do for all things.
And if Darwinism created a revolution in under-
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standing by helping to free us from the anthropocen-
tric belief that humans basically differ from other life
forms on our planet, then cosmic evolution is des-
tined to extend that intellectual revolution by releas-
ing us from regarding matter on Earth and in our
bodies any differently from that in the stars and gal-
axies beyond.

Of central importance, we can now trace a thread
of understanding—a loose continuity of sorts—link-
ing the evolution of primal energy into elementary
particles, the evolution of those particles into atoms,
in turn of those atoms into galaxies and stars, the
evolution of stars into heavy elements, the evolution
of those elements into the molecular building blocks
of life, of those molecules into life itself, of advanced
life forms into intelligence, and of intelligent life into
the cultured and technological civilization that we
now share. These are the historical phases—much
the same as those noted above, but now reidentified
from a broader, integrated perspective—that are
responsible for the interdisciplinary world-view of
the present paper. The claim here is that, despite the
compartmentalization of modern science, evolution
knows no disciplinary boundaries.

2. Matter

Although modern cosmology—the study of Nature
on the grandest scale—stipulates that matter only
later emerged from the radiation of the early Uni-
verse, it is pedagogically useful to quantify first the
role of matter and thereafter the primacy of radia-
tion. In this way, the potentially greatest change in
the history of the Universe—the transformation
from radiation to matter—can be clearly and mathe-
matically justified.

Imagine an arbitrary shell of mass, m, and radius,
r, expanding isotropically with the Universe at a
velocity, v, from some central point. The sphere
within the shell is not necessarily meant to represent
the entire Universe, as much as an exceedingly large,
isotropic gas cloud—in fact, larger than the extent of
a typical galaxy supercluster (≅50 Megaparsecs
across) which comprises the topmost rung in the
known hierarchy of matter assemblages in the Uni-
verse. Invoking the principle of energy conservation,
we quickly arrive at the Friedmann-Lemaitre equa-
tion that describes a family of models for the Uni-
verse in bulk,

H2– 8/3 � G �m = – k R-2,

where H is Hubble’s constant (a measure of galaxy
recession in an expanding Universe), G is the univer-
sal gravitational constant, �m is the matter density,
and k is a time-dependent curvature constant. R is a
scale factor which relates the radius, r, at any time, t,
in cosmic history to the current radius, ro, at the
present epoch—namely, r = Rro. Solutions to the
above equation specify three general models for the
Universe:

• The Universe can be “open” (i.e., k negative) and
thus recede forevermore to infinity (and beyond).

• The Universe can be “closed” (i.e., k positive)
wherein its contents eventually stop, thereafter
contracting to a point much like that from which it
began.

• The Universe is precisely balanced between the
open and closed models; in fact such a model Uni-
verse would eternally expand toward infinity and
never contract.

Consider the simplest case, when k = 0 in the above
equation, also known as the Einstein-deSitter solu-
tion. Here, we find the critical density for closure,

�m,c = 3H2/8 � G,

which, when evaluated for G and for H (≅65 km/sec/
Mpc), equals 10-29 gm/cm3. This is approximately 6
atoms in each cubic meter of space, or about a mil-
lion times more rarefied than the matter in the
“empty space” between Earth and the Moon.
Whether the actual current density is smaller or
larger than this value, making the Universe open or
closed, respectively, is not currently known, given the
uncertainty concerning “dark matter” within and
around galaxies.

To follow the evolution of matter throughout cos-
mic history, we appeal to the conservation of ma-
terial particles in the huge sphere noted above, �m =
�m,o R-3, substitute into the special (k = 0) case of the
Friedmann-Lemaitre equation, and manipulate,

� dt = �8/3 � G �m,c �
-0.5 � R0.5 dR.

The result is that t = 2/3 H-1, which accounts for the
deceleration of the Universe, and also suggests that
the Universe (for the special k = 0 case) is about 12
billion years old. (Neither H nor t is known to better
than 30 percent accuracy.) This equation addition-
ally stipulates how the average matter density thins
with time,
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�m ≅ 106 t-2,

where �m is expressed in gm/cm3 and t in seconds.
Figure 2 plots this evolution of matter, in bulk,

throughout all of universal history.

Figure 2. A log-log plot of �m ,  the density of matter on average,
and of T, the temperature of radiation on average, over the course
of all time, to date. These plots refer to nothing in particular, just
everything in general. The width of the line drawn for �m  repre-
sents the considerable range of uncertainty in the value of �m
observed today; by contrast, T is very accurately measured today.

3. Radiation

The same analysis regarding matter can be applied to
radiation in order to map the change of temperature
with time. Again, for the simplest k = 0 case,

H2 = 8 � G �r,c  /3 R 4,

where �r is the equivalent mass density of radiation.
Here the R4 term derives from the fact that radiation
scales not only as the volume (�R3) but also by one
additional factor of R because radiation (unlike mat-
ter) is also affected linearly by the Doppler effect.
And noting that �rc2 = aT4 , where a is the universal
radiation constant for any black-body emitter and T
is the temperature of radiation, we find the temporal
dependence of average temperature throughout all
time (in seconds),

T ≅ 1010 t-0.5.

The universal radiation, having begun in a fiery
explosion (called the “big bang”), has now cooled to
2.7K, the average value of the cosmic microwave

background measured today by radio telescopes on
the ground and satellites in orbit. Figure 2 also plots
this run of T versus t.

For the first hundred centuries of the Universe,
radiation had reigned supreme over matter. All space
was flooded with photons, especially light, X rays,
and � rays, ensuring a non-structured, undifferenti-
ated, (virtually) informationless, and highly uniform
blob of plasma; we say that matter and radiation were
intimately coupled to each other—thermalized and
equilibrated. As the universal expansion paralleled
the march of time, however, the energy housed in
radiation decreased faster than the energy equiva-
lently contained in matter.

Figure 3. The temporal behavior of both matter energy density
and radiation energy density. The two curves intersect at t ≅
10,000 years, at which time the Radiation Era changed into the
Matter Era.

To see this, compare the energy densities of radia-
tion and matter, and especially how these two quan-
tities have evolved in time. First convert the matter
density derived earlier to an equivalent energy den-
sity by invoking the Einsteinian mass (m)–energy (E)
relation, E = mc 2—that is, by multiplying the above
equation for �m by c 2 . Now, some 12 billion years
after the big bang, �m,o c 2  ≅ 10-9 erg/cm3, whereas
aTo

4  ≅ 4x10 -13 erg/cm3; thus, in the current epoch,
�m,o c2  > aTo

4  by several orders of magnitude, prov-
ing that matter is now in firm control (gravitation-
ally) of cosmic changes, despite the Universe still
being flooded today with (2.7-K) radiation. But,
given that �mc 2  scales as R-3 and aT 4  scales as R-4,
we conclude that there must have been a time in the
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past when �m c 2  = aT 4 , and an even earlier time
when �mc 2 < aT 4 . Manipulation of the above equa-
tions shows that these two energy densities crossed
over at t ≅ 10,000 years, well less than a million years
after the big bang. Figure 3 is a graphical presentation
of the contents of this paragraph (Field and Chais-
son, 1985).

This crossover represents a preeminent change in
all of cosmic history. The event, �mc 2  = aT 4 , sepa-
rates the Radiation Era from the Matter Era, and des-
ignates that time (~10,000 years) at which the
Universe gradually began to become transparent.
Thermal equilibrium was destroyed and symmetry
broken, causing the radiative fireball and the matter
gas to decouple; it was as though a fog had lifted.
Photons, previously scattered innumerable times by
subatomic material particles (especially free elec-
trons) of the expanding, hot, opaque plasma in the
Radiation Era, were no longer so affected once the
electrons became bound into atoms in the Matter
Era. This crucial and dramatic change was over by
about 100,000 years, when the last throes of the early
plasma state had finally transformed into neutral
matter. The microwave (2.7-K) radiation reaching
Earth today is a relic of this signal phase transition,
having streamed unimpeded (except for being
greatly red-shifted) across space and time for most of
the age of the Universe, granting us a “view” of this
grandest of all evolutionary events that occurred
long, long ago.

4. Life

Of all the known clumps of matter in the Universe,
life forms, especially those enjoying membership in
advanced technological civilizations, arguably com-
prise the most fascinating complexities of all. What is
more, technologically competent life differs funda-
mentally from lower forms of life and from other
types of matter scattered throughout the Universe.
This is hardly an anthropocentric statement; after
more than ten billion years of cosmic evolution, the
dominant species on planet Earth—we, the human
being—has learned to tinker not only with matter
and energy but also with evolution. Whereas previ-
ously the gene (strands of DNA) and the environ-
ment (whether stellar, planetary, biological, or
cultural) governed evolution, twentieth-century
Earthlings are rather suddenly gaining control of
aspects of both these agents of change. We are now
tampering with matter, diminishing the resources of
our planet while constructing the trappings of utility

and comfort. And we now stand at the verge of
manipulating life itself, potentially altering the
genetic makeup of human beings. The physicist
unleashes the forces of Nature; the biologist experi-
ments with the structure of genes; the psychologist
influences behavior with drugs. We are, quite liter-
ally, forcing a change in the way things change.

The emergence of technologically intelligent life,
on Earth and perhaps elsewhere, heralds a whole new
era: a Life Era. Why? Because technology, despite all
its pitfalls, enables life to begin to control matter,
much as matter evolved to control radiation more
than ten billion years ago. Accordingly, matter is now
losing its total dominance, at least at those isolated
residences of technological society—such as on
planet Earth. Literally, life is now taking matter into
its own hands—a clear case of mind over matter,
without any Cartesian separation asserted or
implied. Such a consummate reductionist viewpoint,
materialistic yet not entirely deterministic, also
embraces holism as well, for here we postulate a con-
tinuous spectrum of complexity all the way up and
down the line, from amorphous and uncomplicated
protogalaxies to socially stratified cultures of high
order (Chaisson, 1989).

A central question before us is this: How did the
neural network within human beings grow to the
complexity needed to fashion societies, weapons,
cathedrals, philosophies, and the like? To appreciate
the essence of life’s development, especially of life’s
evolving dominance, we resume our study of the cos-
mic environment, broadly considered. And here we
return to some of the thermodynamic issues raised
earlier.

5. Growth of Complexity

 When matter and radiation were still equilibrated in
the Radiation Era, only a single temperature is
needed to describe the thermal history of the Uni-
verse; the absence of any thermal gradients dictated
(virtually) zero information content, or zero macro-
scopic order, in the early Universe. But once the Mat-
ter Era began, matter became atomic, the gas-energy
equilibrium was destroyed, and a single temperature
was insufficient to specify the bulk evolution of the
cosmos. As things turn out, since the random
motions of the hydrogen and helium atoms failed to
keep pace with the rate of general expansion of the
atoms away from one another (Layzer, 1976), the
matter cooled faster, Tm ≅ 6x1016 t -1, than the radia-
tion, Tr ≅ 1010 t -0.5.
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Such a thermal gradient is the patent signature of
a heat engine, and it is this ever-widening gradient
that enabled matter, in the main, to “build things.” At
least theoretically, the environmental conditions
became naturally established to permit a rise in
“negentropy” of statistical mechanics (Schroedinger,
1944) or in “information content” of the information
sciences (Shannon and Weaver, 1949)—both factors
qualititatively synonymous with the term “complex-
ity” (Lewin, 1992). Such non-equilibrium states are
suitable, indeed apparently necessary, for the emer-
gence of order; thus we reason that cosmic expansion
itself is the prime mover for the gradual construction of
a hierarchy of structures throughout the Universe.

Figure 4. (a) The temperature of matter and radiation went their
separate ways once these quantities became fully decoupled at t ≅
100,000 years. Since that time, the Universe has been in a
non-equilibrium state—a kind of cosmic heat engine. (b) The
potential for rising negentropy or information content—
unquantified here but conceptual synonyms for “complexity”—is
broadly proportional to the growing thermal gradient in the Uni-
verse.

The key question is this: Have the many and var-
ied real structures known to exist in the Universe dis-
played this sort of progressive increase in order
during the course of time? The answer is yes, and

more. Yet how shall we quantify that order—without
resorting to tricky empirical values of negentropy
whose measurements are virtually impossible, or
slippery interpretations of information content
whose meaning and connotation are unclear (Mari-
juan, 1996; Matsuno, 1996)? In the spirit of not hav-
ing to invent any new science, we return to the
non-equilibrium thermodynamics of open systems
(Prigogine, 1980). Here, we are not concerned with
the absolute value of a structure’s total free energy
(available for work) as much as with its free energy
density; it is the organized energy density that best
characterizes the degree of order or complexity in
any system, just as it was radiation energy density
and matter energy density that were important ear-
lier in the Universe. In fact, what is most important is
the rate at which free energy transits a complex sys-
tem of given size. In Table 1 below (Chaisson, 2000),
we list our calculated values of �, the free energy rate
densities for six representative structures (and their
specific cases computed in parentheses). We also list
the ages (in years) of such structures, dating back to
their origins in the observational record. Figure 5
plots these results. Clearly, � has increased steadily as
more intricately ordered structures have emerged
throughout cosmic history, and dramatically so in
relatively recent times.

For each structure, the entropy increase of the sur-
rounding environment can be mathematically
shown to exceed the entropy decrease of the system
per se, guaranteeing good agreement with the second
law of thermodynamics. We thus arrive at a clean rec-
onciliation of the evident destructiveness of thermo-
dynamics with the observed constructiveness of
cosmic evolution. The sources and sinks of such
energy flows, indeed through complex, yet disparate,
entities such as stars, planets and life forms, all relate
back to the time of thermal decoupling in the early

Table 1: Some Estimated Free Energy Rate Densities

Structure Age (10 9years) � (erg/sec/cm3)

Stars (Sun) 10 4

Planets (Earth’s climasphere) 5 80

Plants (biosphere) 3 1,000

Animals (hominid body) 0.01 17,000

Brains (human cranial) 0.001 150,000

Society ( modern culture) 0 750,000
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Universe, when the conditions naturally emerged for
the onset of order and organization.

Figure 5. The rise in free energy rate density, �, plotted as hori-
zontal histograms for those times at which various open struc-
tures have existed in Nature, has been dramatic in the last few
billion years. The dashed line approximates the rise in negen-
tropy, information, or complexity sketched in the previous figure,
but it is energy flow, as graphed here, that best characterizes the
order, form, and structure in the Universe. The three principal
eras, discussed in this paper, are bracketed across the top.

6. Conclusion

Cosmic evolution accords well with observations
that demonstrate an entire hierarchy of structures to
have emerged, in turn, during the history of the Uni-
verse: energy, particles, atoms, galaxies, stars, planets,
life, intelligence, and culture. As a general trend, we
recognize an overall increase in complexity with the
inexorable march of time—a distinctly temporalized
Cosmic Change of Being, without any notion of
progress, purpose or design implied. With cosmic
evolution as an intellectual basis, we can begin to
understand the environmental conditions needed for
material assemblages to have become progressively
more ordered, organized, and complex, especially in
the relatively recent past. This rise in order, form, and
structure violates no laws of physics, and certainly
not those of modern thermodynamics. Nor is the

idea of ubiquitous change novel to our contempo-
rary world-views. What is new and exciting is the way
that frontier, non-equilibrium science now helps us
to unify a holistic cosmology wherein life plays an
integral role.
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ABSTRACT

Over the next thousand years the domain of human-
ity will increasingly spread to the stars, a process that
will alter our future in profound ways. At least three
factors will drive this expansion: 1) increased under-
standing of cosmic evolution, changing our percep-
tion of ourselves and our place in the universe; 2)
contact with extraterrestrial intelligence, bringing
knowledge, wisdom, and problems of culture contact
now unforeseen; and 3) interstellar travel, transport-
ing humanity’s emissaries to at least the nearest stars.
The consequences of these events are not predictable
in detail, but may be studied by examining the les-
sons of cosmic evolution; by using history to analyze
the reception of new worldviews and intellectual cul-
ture contacts on Earth; and by anticipating the likeli-
hood of success in interstellar travel and its effects.
The prospect of Interstellar Humanity during the
next millennium is likely to have an effect on all
branches of terrestrial endeavor, whether religion,
philosophy, science, or the arts. The stage of human
drama will be vastly expanded.

Introduction

Fifty years ago the British philosopher and science
fiction writer Olaf Stapledon wrote his essay “Inter-
planetary Man.” At the brink of the Space Age, Sta-
pledon, best known for his Last and First Men (1930)
and Star Maker (1937) epics, believed that humanity
would spread throughout the solar system over the
next few centuries, barring the destruction of civili-
zation made possible by the new atomic age. He real-

ized that expansion of the human domain would be
very different depending on whether or not the plan-
ets were inhabited; he concluded, in line with scien-
tific thinking of his time, that this was very unlikely. 

Humanity would therefore be left to colonize the
planets of our system, most likely unencumbered by
problems of extraterrestrial contact; the question
that exercised Stapledon was humanity’s use of the
planets. Exploitation of physical resources, power
over a larger physical domain, and the satisfaction of
curiosity would all be part of it, but Stapledon
believed the solar system was destined for more than
mere extension of life as it existed on Earth. Man
should use other worlds not for the sole purpose of
increasing luxury or power, but “should avail himself
of their resources in such ways as to advance the
expression of the spirit in the life of mankind. He
should use them so as to afford to every human being
the greatest possible opportunity for developing and
expressing his distinctively human capacity as an
instrument of the spirit, as a centre of sensitive and
intelligent awareness of the objective universe, as a
centre of love of all lovely things, and of creative
action for the spirit.”1

But Stapledon had more in mind than simply a
wider scope for Homo sapiens. An avid reader since
his undergraduate days of genetic pioneers Gregor
Mendel, Francis Galton, and August Weismann, he
believed that through eugenics specially adapted
human or quasi-human races should be developed.
“Thus the goal for the solar system would seem to be
that it should become an interplanetary community
of very diverse worlds each inhabited by its appropri-
ate race of  intelligent beings, its characteristic
‘humanity,’ and each contributing to the common
experience its characteristic view of the universe.
Through the pooling of this wealth of experience,

1.“Interplanetary Man,” in An Olaf Stapledon Reader, ed. Robert
Crossley (Syracuse, N. Y., 1997), 218-241: 237-238.
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through this ‘commonwealth of worlds,’ new levels of
mental and spiritual development should become
possible, levels at present quite inconceivable to
man.”2 By “Interplanetary Humanity” Stapledon
thus hoped for more than the mere spread of human-
ity through the solar system; he hoped for a species
physically, mentally, and spiritually improved over
terrestrial humanity, privileged with new insights.
Such genetic improvement was a key concept of his
later fiction.

Such was the main message of Stapledon’s best-
known essay. In a postscript, however, he noted that
intelligence in other planetary systems was also pos-
sible, no matter how unlikely it was in our own sys-
tem. Unaware of  the developments in radio
astronomy, begun with Karl Jansky in 1933 and being
developed in 1948 by Grote Reber and a very few oth-
ers, Stapledon conjectured that “communication
with intelligent races in even the remotest planetary
systems may be effected by a highly developed tech-
nique of telepathy.” Though he was (as far as we
know!) wrong about the technique, Stapledon was
very much in the spirit of today’s tradition when he
wrote, “If, by one means or another, man does suc-
ceed in communicating with intelligent races in
remote worlds, then the right aim will be to enter
into mutual understanding and appreciation with
them, for mutual enrichment and the further expres-
sion of the spirit. One can imagine some sort of cos-
mical community of worlds.”

With the benefit of 50 more years in understand-
ing of our universe, we can see that not only will at
least parts of Stapledon’s vision of interplanetary
humanity likely be realized over the next centuries,
but that over the next millennium Homo sapiens will
almost certainly become interstellar humanity. This
will occur in three stages, each one filled with more
potential—and more danger—than its predecessor.
At Level One we will have an increased awareness of
our place in the universe by an increased understand-
ing of cosmic evolution. This increased awareness is
simply a matter of the advance of many branches of
science, and is well underway at the end of the 20th
century. At Level Two we will have contact with
extraterrestrial intelligence, most likely in the form of
remote radio contact rather than physical contact.
We are now on the brink of determining whether
such intelligence is rare or abundant in the universe;
we have only begun to think about the consequences.

At Level Three, humanity will travel to the stars,
physically spreading into the universe a genome con-
structed over 3.8 billion years of evolution on Earth,
and perhaps by that time also altered along Staple-
donian lines. 

In all stages of interstellar humanity, the questions
of cosmic purpose and human destiny will be para-
mount. Our place in the scheme of cosmic evolution,
the outcome of contact with extraterrestrials, and
our ability to travel to the stars all bear strongly on
the issue of our place in the universe and the ultimate
fate of our species. Increased cosmic awareness, the
exchange of information with extraterrestrials, and
even the realization that intelligence is scarce as we
physically expand into the galaxy will alter our reli-
gions, our philosophies, and the image of ourselves.
Whether or not the “blind watchmaker” universe has
an underlying purpose in cosmic evolution, whether
our destiny is intertwined with alien sentient minds,
and the nature of our long-term future are questions
likely to be answered in the next millennium. All
other questions pale in comparison.   

Cosmic Evolution

At the end of the 20th century, more and more mem-
bers of our species are increasingly aware of the new
universe. At the beginning of the 20th century,
respected scientists could still believe that our Sun
was located at the center of our galaxy, and that this
galaxy—with a diameter of some 3600 light years—
comprised the entire universe. Today we know that
the universe extends some 12 to 15 billion light-
years, is populated with bizarre objects like pulsars,
quasars, and black holes, and is an Einsteinian space-
time continuum that has no center. The Hubble
Space Telescope, peering into the very depths of this
universe, finds billions of galaxies similar and dissim-
ilar to our own. The Earth seems an insignificant
speck in the vastness of space. 

At the same time this new universe of immense
space is not static, but evolving, and presumably has
been evolving for as long as 15 billion years. Follow-
ing in the wake of the Darwinian revolution, the idea
of cosmic evolution was already glimpsed at the
beginning of the 20th century, though the immensity
of the time scale was not yet known. Percival Lowell’s
The Evolution of Worlds (1909) applied physical evo-
lution to the solar system, while George Elery Hale’s
The Study of Stellar Evolution (1907) applied it to the
stars. By 1929 Edwin Hubble gave an evolutionary
dimension to the universe as a whole, by providing2. Ibid., 238.
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data on the recession rate of galaxies that showed the
universe was expanding. Today the Big Bang cosmol-
ogy is believed to provide the reason for that expan-
sion, and the density of the universe appears to be
such that the expansion will continue forever.3

But cosmic evolution applies to more than the
physical universe. Harvard biochemist Lawrence J.
Henderson not only grasped the essential idea of cos-
mic biological evolution in The Fitness of the Environ-
ment (1913), but also claimed a superior role for it:
The properties of matter and the course of cosmic evo-
lution are now seen to be intimately related to the
structure of the living being and to its activities; they
become, therefore, far more important in biology than
has been previously suspected. For the whole evolution-
ary process, both cosmic and organic, is one, and the
biologist may now rightly regard the universe in its very
essence as biocentric. Volumes such as Harlow Shap-
ley’s Of Stars and Men (1958), Eric Chaisson’s Cosmic
Dawn (1981), and Carl Sagan’s Cosmos (1980) spread
the idea that human destiny may be understood only
in the context of cosmic evolution.4

Today, cosmic biological evolution is the central
assumption of NASA’s Origins program, the touch-
stone for both astronomers and biologists, and the
starting point for numerous science fiction writers.
The worldview of cosmic evolutionists from Hender-
son to the present is epitomized by Nobel biochemist
Christian de Duve, who in Vital Dust: Life as a Cosmic
Imperative (1995) concluded that “the universe is not
the inert cosmos of the physicist, with a little life
added for good measure. The universe is life, with the
necessary infrastructure around it; it consists fore-
most of trillions of biospheres generated and sus-
tained by the rest of the universe.”5 

This “biological universe,” as I have termed it else-
where, is very different from a merely physical uni-
verse filled with lifeless planets, stars, and galaxies.6

As the new universe and cosmic evolution pervade
the consciousness of Homo sapiens, they hold differ-
ent meanings for different groups. Cosmic con-
sciousness is expressed in many forms, some of them
unpalatable to most scientists: belief in UFOs and
extraterrestrial abduction, space-oriented religious
cults (such as Heaven’s Gate) whose members sacri-
fice their lives to join the supposed aliens, and ever
more elaborate (and often hostile) scenarios of sci-
ence fiction. While this diversity should warn us that
human reactions to the new universe will not be
monolithic, it should not prevent us from recogniz-
ing undeniable underlying principles. 

First, for all groups, the increased awareness of the
new universe should dash any remaining hopes for
an anthropocentric universe. Even though the idea
that the universe was made for man survives in the
form of the elegantly misnamed “anthropic princi-
ple,” in fact that principle is (in Henderson’s terms) a
“biocentric principle” that points to the abundance
of life in the universe in many forms, rather than in
the form of man. If life, mind, and intelligence are
the common outcomes of cosmic evolution, rather
than simply planets, stars, and galaxies, then our reli-
gions, philosophies, and other human endeavors as
currently formulated are too parochial. They will
need to be significantly altered, expanded, or dis-
carded in the coming millennium. 

Secondly, quite apart from its nonanthropocentric
consequences, cosmic evolution provides humanity a
cosmic context in time. Our own planet is 4.5 billion
years old; as we look into space we can now see solar
systems only half a billion years old. Because of the
finite speed of light, the more distant we look, the
further back we are looking into our past, stretching
back perhaps 15 billion years. But we are also looking
into our future. Several generations of stars have
already been born, lived, and died, and by peering
into space we see their fate, and our fate. We know
that in 1.1 billion years our Sun will become too hot
for life on Earth, that in 7 billion years it will become
a full-fledged red giant engulfing the Earth, and that a
few hundred million years later it will settle down to
the dead end of stellar evolution known as a white
dwarf. Though we are not accustomed to thinking in
such time scales, cosmic evolution defines the stage
of the human drama and allows us to see the life of
our species in perspective.

3. Percival Lowell, The Evolution of Worlds (New York, 1909); G.
E. Hale, The Study of Stellar Evolution (Chicago, 1907); 2; Hubble,
The Realm of the Nebulae (New Haven, 1936).  The latest ideas on
the ultimate fate of an eternally expanding universe are found in
Fred C. Adams and Gregory Laughlin, “The Future of the Uni-
verse,” Sky and Telescope, 96 (August 1998), 32-39.

4.  L. J. Henderson, The Fitness of the Environment (Cambridge,
Mass., 1913), reprinted with an introduction by George Wald
(Gloucester, Mass., 1979), p. 312; Harlow Shapley, Of Stars and
Men (Boston, 1958); Eric Chaisson, Cosmic Dawn (Boston,
1981), Carl Sagan, Cosmos (New York, 1980).

5. Christian de Duve, Vital Dust: Life as a Cosmic Imperative
(1995), 292-293.

6. Steven J. Dick, The Biological Universe (Cambridge, 1996), Life
on Other Worlds (Cambridge, 1998). 
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Finally, cosmic evolution teaches us that we are all
“star stuff,” in Sagan’s colorful terminology. All ele-
ments except hydrogen and helium, including the
biogenic elements and those found inside our bodies,
were forged deep within the stars. Over the next mil-
lennium, as new-generation space-based and
ground-based telescopes carry out the “archaeology
of the heavens,” they will uncover our past and our
future. Even as they confirm the immensity of the
universe and its blindingly hostile nature compared
to our fragile biosphere, our human star stuff makes
humanity a part of the cosmos in the same way that
Copernicus made the Earth part of the cosmos 500
years ago. With this knowledge we may begin to feel
at home in the universe rather than estranged from
it. We will increasingly understand it, to some extent
control it, and perhaps have to share it, depending on
whether or not life is abundant. In this context, much
depends on the prevalence, nature, and motives of
extraterrestrial intelligence.

Extraterrestrial Intelligence

Nothing could usher in a sustained interstellar
humanity more forcefully or more quickly than con-
tact with extraterrestrial intelligence. While the first
half of the 20th century still held hope for interplane-
tary intelligence, even Stapledon realized—and we
are now virtually certain—that if extraterrestrial
intelligence exists, it will be found only among the
planets of other stars. (Unless such intelligence or its
artifacts find their way to our solar system.) The dis-
coveries of possible Martian fossils, of Europan
oceans, of the ancient origin of terrestrial life under
adverse conditions, and of extremophile organisms
on Earth today, all point to life as a probable com-
mon emergent property of the physical universe. At
the same time the discovery of numerous planetary
systems populated by gas giants, presumably accom-
panied by terrestrial planets, provides abundant
potential life sites. Although the frequency of the
evolution of intelligence is still problematic, electro-
magnetic SETI (Search for Extraterrestrial Intelli-
gence) programs, if they are to succeed at all, will
certainly succeed in the next thousand years. Alter-
native modes of  contact are logically possible:
Bracewell probes or Tough microprobes, a break-
through in UFO studies, and the discovery of alien
artifacts in the course of space exploration are possi-
bilities that cannot be ruled out.7

The consequences of the discovery of extraterres-
trial intelligence in the next millennium depend

strongly on the contact scenario. But we need not
surrender because of this uncertainty; at least three
approaches are possible in studying such contact.
The first is the imagination, as exemplified in alien
science fiction literature, which lays out the possibili-
ties. The effect of the physical presence of extraterres-
trials on Earth in the mode of Arthur C. Clarke’s
Childhood’s End (1953) is very different from the dis-
covery of an alien artifact, as played out in Clarke’s
Rendezvous with Rama (1973) and its sequels. Both
are again very different from scenarios of radio con-
tact, as examined in James Gunn’s The Listeners
(1972) and Carl Sagan’s Contact (1985). And all these
scenarios are far removed from the vision of Fred
Hoyle’s Black Cloud (1957), where the intelligence is
nonhumanoid, or Stanislaw Lem’s Solaris (1961),
where the alien intelligence remains mysterious and
incomprehensible. Science fiction literature (some
more elegantly than others) provides a rich source of
thoughtful commentary on the consequences of
extraterrestrial contact. Though there is an overem-
phasis on alien invaders in the mode of H. G. Wells’s
War of the Worlds (1898), we do not in fact know
which of the logical possibilities we will find in real-
ity. In its more sublime creations, witnessed in Mary
Doria Russell’s The Sparrow (1996), science fiction
sheds light on religion and morality. The imagina-
tions of science fiction writers demonstrate the pos-
sibilities; science must discover the realities.

A second approach is grounded in the data of
human experience and history. We may demonstrate
this by taking the case of radio contact. Contrary to
popular wisdom, radio contact with extraterrestri-
als—the object of SETI programs—will not be anal-
ogous to the physical contact of cultures on Earth. As
has often been pointed out, physical culture contacts
on Earth have most often been disastrous: witness
Cortes and the Aztecs, or Pizarro and the Incas, or
any number of other culture contacts. Rather, radio
contact is analogous to intellectual culture contacts
on Earth. Particularly apt is the analogy to the trans-
mission of Greek knowledge to the Latin West via the
Arabs in the 12th and 13th centuries. The result was
the Renaissance. Moreover, because contact among
extraterrestrial civilizations is fundamentally delayed
by the finite speed of light in direct proportion to the

7. On Bracewell probes, see Ronald Bracewell, The Galactic Club
(San Francisco, 1975), 69-83. On Tough microprobes see Allen
Tough, “Small Smart Interstellar Probes,” Journal of the British
Interplanetary Society, 51 (May 1998), 167-174.
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intervening distance, like the Greek and European
civilizations, communications must take place across
time. It is even possible the extraterrestrial civiliza-
tion will be extinct by the time its signal reaches
Earth, as the Greek civilization had reached its peak
long before its knowledge was transmitted to the
Latin West.8  

If the decoding of an extraterrestrial message
results in a vast amount of knowledge, these analo-
gies might break down. But a case can be made that
deciphering a message could be a slow process, per-
haps continuing over generations, and thus more
analogous to the translation of Greek knowledge.
While both positive and negative analogies may be
usefully applied, the nature of the message is the all-
important unknown factor. Because of the age of the
universe, however, extraterrestrial civilizations are
likely to be much older than we are, perhaps, it has
been conjectured, holding the knowledge of the uni-
verse in an Encyclopedia Galactica. By making contact
we may become part of a Galactic Club—Stapledon’s
cosmical community of worlds.

In a more general sense, we may use the trajectory
of worldviews as an analogy for extraterrestrial con-
tact. The belief in “the biological universe”—one in
which cosmic evolution commonly ends in life and
intelligence—is a kind of worldview similar in status
to the Copernican worldview or the Darwinian
worldview. Like them, the biological universe as
worldview strongly affects humanity’s place in the
universe. Like them, it is testable locally via space-
craft and globally via SETI programs. And like them,
it will go through certain stages of interpretation and
explorations of implications. The rich literature in
the history of science examining these revolutions
may therefore be used cautiously to examine the
implications of the biological universe.9

The third mode of examining the effect of extra-
terrestrial intelligence is social science. Albert Harri-
son’s recent book, After Contact: The Human
Response to Extraterrestrial Life (1997), has led the

way in showing how fields such as psychology, sociol-
ogy, and anthropology can be used as an aid to think-
ing about implications of contact. In particular he
advocates a kind of systems approach, called Living
Systems Theory, in which what we know about
organisms, societies, and supranational systems on
Earth can be used to discuss the outer space ana-
logues of extraterrestrials, extraterrestrial civiliza-
tions, and the Galactic Club. This is a promising
approach to the study of implications, though Harri-
son applies it only to aliens and civilizations, not to
low life-forms and Martian nanofossils. The latter
entails a shift in worldview quite distinct from com-
municative extraterrestrials, a difference that Living
Systems Theory may also illuminate.10

The exchange of ideas likely in the radio contact
scenario is not the only possibility. Other contact sce-
narios—physical contact, or contact by probes or
microprobes with varying capabilities—have their
own analogues in history. No historical analogues
will be perfect, but they provide a starting point and
lay out options, and the very discussion of why they
are not perfect will be illuminating.

Science fiction, terrestrial analogues in human
history, and Living Systems Theory are three funda-
mentally different ways to gauge the impact of extra-
terrestrial contact. All, it is true, make use of our
terrestrial experience. But it is difficult to transcend
that experience until contact is actually made. In any
case, a systematic study using these three approaches
promises to shed considerable light on our future
over the next millennium. While the nature of the
knowledge gained from extraterrestrial contact
remains a wildcard, these approaches can neverthe-
less give us an outline of possible impacts. Whatever
the impact, we may predict that the exchange of
information will shed light on the great problems of
philosophy; if communication can be achieved, for
example, the problem of objective knowledge will be
raised to a new level of sophistication as the commu-
nicating intelligences share their knowledge. It is
hard to imagine any event in the next millennium
that could have greater consequences for human life
and the future of our planet. 

8. Steven J. Dick, “Consequences of Success in SETI: Lessons from
the History of Science,” and Ivan Almar, “The Consequences of a
Discovery: Different Scenarios,” in Progress in the Search for
Extraterrestrial Life, ed. G. Seth Shostak (San Francisco, 1995),
pp. 521-532 and 499-505.

9. Steven J. Dick, “Consequences of Success,” (note 8); The Biolog-
ical Universe, Cambridge, 1996; “From the Physical World to the
Biological Universe,” in Bioastronomy: The Search for Extraterres-
trial Life, eds. J. Heidmann and M. J. Klein (Berlin, 1991), 356-
363.

10. Albert Harrison, After Contact: The Human Response to
Extraterrestrial Life (1997). For other considerations of contact
see Paul Davies, Are We Alone? Philosophical Implications of Dis-
covery of Extraterrestrial Intelligence (New York, 1995).
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Interstellar Travel

Although some believe that interstellar travel is phys-
ically impossible because of distance and power
requirements, history is not on the side of the pessi-
mists. It is likely that their pessimism falls into the
category of what Arthur C. Clarke has termed “fail-
ure of imagination,” and that ways will be found to
cross the ocean of space no less than the ingenuity of
our predecessors carried them across the oceans of
Earth. Indeed, the first full engineering study for an
interstellar starship was published under the auspices
of the British Interplanetary Society in 1978, 30 years
after Stapledon’s lecture. That vehicle was designed
to travel to Barnard’s star, at six light-years one of the
closest stars to our Sun. A feel for even nearby inter-
stellar distances may be glimpsed by realizing that at
a cruising speed 12 percent the speed of light, such a
starship would take 50 years. The propulsion system
was based on nuclear fusion and required mining the
helium-rich atmosphere of Jupiter to propel the 450-
ton payload. Even then this was a flyby mission; no
fuel would remain for deceleration from 12 percent
the speed of light.11  

Clearly interstellar travel will challenge humanity,
and many practical problems await solution. When
we consider where human transportation technology
was a thousand years ago, it is probable that over the
next millennium propulsion systems such as the
matter-antimatter drive, star sails, or those based on
concepts as yet unglimpsed will lead humanity to the
stars. Indeed, given the distances and times involved,
one technology is likely to leapfrog another, and
early-generation starships literally surpassed on their
way to the stars. 

Whatever the case, interstellar travel will be the
capstone to interstellar humanity. Daunting as the
task seems, someday the hundreds of billions of stars
in our own galaxy will have been explored, and the
nearby galaxies will beckon. We may safely predict,
however, that the era of intergalactic humanity will
not take place in the next millennium. At the speed of
light, it would take a half-million light-years to reach
the nearest galaxy. Unless, that is, one is transported
to distant regions of the universe via wormholes
associated with black holes. But this, too, is unlikely
in the next millennium. Humanity is likely to be pre-
occupied over the next millennium with roving our

own galaxy, with its 100,000 light-year diameter.
Even at the end of the next millennium, humanity
will still have limits.12 

We may well wonder, if extraterrestrials are abun-
dant and interstellar travel is common, why interstel-
lar starships are not evident in the vicinity of Earth.
This paradox, first posed by Enrico Fermi 50 years
ago, asserts that given the long time scale of the uni-
verse, if extraterrestrials are abundant, they should
have colonized the galaxy within a few million years
and arrived on Earth long ago. Since we do not see
them (barring arguments for the extraterrestrial
hypothesis of UFOs), skeptics of the biological uni-
verse assert they do not exist. This argument has led
SETI proponents to assert that interstellar travel is
not economical, not the most efficient mode of inter-
stellar contact, or not an interest of most civiliza-
tions. However, only one civilization is required to
give force to the paradox. Conversely, only one need
be discovered by SETI programs or interstellar travel
to find the solution to the Fermi Paradox.

Quite aside from any merits of the Fermi Paradox,
human interstellar travel over the next millennium
will likely proceed. History shows that exploration is
an essential part of the human imperative, and while
for economic and other reasons robot probes may
precede human exploration, even the brief history of
interplanetary exploration indicates that human
exploration will follow. The Pioneer 10 and 11 and
Voyager 1 and 2 spacecraft, vestiges of interplanetary
humanity, are our species’ first emissaries to the stars,
complete with messages for any extraterrestrials who
chance to intercept them. At .005 percent the speed
of light, the Voyagers will take 80,000 years to reach
the distance of the nearest star, Alpha Centauri. 

We should recognize that it is possible—though
we believe not probable, in light of what we now
know about cosmic evolution—that Homo sapiens is
the only intelligent species in the galaxy. There is pre-
cedent for this too in science fiction; perhaps its most
famous story, Isaac Asimov’s Foundation series, is
carried out in a galaxy devoid of extraterrestrials but
colonized by man. One can hardly say that it is a less
interesting universe; the preservation of knowledge is
its centerpiece, and the Encyclopedia Galactica its

11. Project Daedalus—The Final Report on the BIS Starship Study,
ed. A. R. Martin, Journal of the British Interplanetary Society, Sup-
plement (1978).

12. On interstellar travel see I. A. Crawford, “Interstellar Travel: A
Review for Astronomers,” 31, Quarterly Journal of the Royal Astro-
nomical Society (1990), 377-400. On the wormhole concept and
its history see Paul Halpern, Cosmic Wormholes: The Search for
Interstellar Shortcuts (New York, 1992).
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anchor. The Encyclopedia Galactica is also a frequent
theme of universes populated with extraterrestrials,
now containing all the knowledge of the Galactic
Club. In either case, the era of interstellar humanity
will not be “the end of history” or “the end of sci-
ence” in the rather parochial view of Earthbound
humanity posited at the end of the second millen-
nium.13

With interstellar travel the human genome will
physically be transported into space. Moreover, it is
likely that the long distances required in interstellar
travel will drive human intervention in that genome,
so that humans, or their successor species, will be
engineered to withstand the rigors of the trip. Even if
traditional ideas like suspended animation prove
practical, genetic considerations are likely to play an
important role in maximizing efficiency and success.
What effect an extraterrestrial genome might have on
us it is too soon to say, but natural selection on dis-
tant planets may have developed more efficient mod-
els of intelligence than ours; at the pace of genetic
intervention today, it is likely that over the next mil-
lennium our species will wish to make use of alien
genetics, quite aside from its own. The principles of
human ethics and morality will continue to be tested.

Finally, even as interstellar travel proceeds, Asi-
mov and others remind us that new sciences will
arise and old ones will sprout new directions as yet
unseen. “Psychohistory”—the statistical treatment of
historical trends to predict future outcomes—plays a
major role in the Foundation novels. The social sci-
ences may come into their own in the next millen-
nium, and brain sciences almost certainly will.
Moreover, technologies such as robotic intelligence
and nanotechnology will be developed. These new
sciences and technologies will feed into the future in
ways now intrinsically unforeseeable. But they will
change only the details, not the fact, of interstellar
humanity.

What are the consequences of interstellar travel? A
glimpse of the struggles that interstellar travelers will
face may be seen in Finney and Jones’s Interstellar
Migration and the Human Experience.14 Again, it is
based on analogy, with European exploration,

Polynesian expansion across the Pacific, and the still-
born attempts of other societies at colonization. For
those who succeed, we may predict only in the most
general terms that interstellar humanity will be
highly dependent on technology, still struggling with
the same problems of human nature that we face
today, but will operate in a vastly expanded domain
that incorporates a full knowledge of cosmic evolu-
tion and may involve interstellar politics in which the
principals are extraterrestrial civilizations. Unlike
radio contact, physical contact with extraterrestrial
intelligence forces us to consider the negative analo-
gies of physical culture contact on Earth. If we can
survive such contact, the deepest questions of the
species, pondered since our earliest human ancestors
looked skyward and wondered about the stars, will
be answered. Stapledon’s fondest wish may be real-
ized in interstellar humanity rather than interplane-
tary man.

Cosmic  Destiny

In the era of interstellar humanity, the fundamental
questions of the species are likely to remain the same
as today. Foremost among them are the questions of
cosmic purpose and human destiny, issues that were
raised in the 20th century in the context of the new
biology and the new astronomy, which find their
intersection in the discipline variously termed bioas-
tronomy, exobiology, and astrobiology—the study of
the biological universe. 

Almost at the same time Stapledon wrote his essay
on “Interplanetary Man?” the French scientist
LeComte du Nouy wrote a widely hailed volume
entitled Human Destiny (1947). There he concluded
that the simple protein molecule would have taken
243 orders of magnitude more time than the age of
the Earth to form by chance, that life itself could
therefore not have arisen by chance, and that “these
consequences inevitably lead to the idea of God.” The
same theme pervaded the influential book Chance
and Necessity (1971) of the French biologist Jacques
Monod when he wrote, after long thought on the
consequences of his own discoveries, “The universe
was not pregnant with life, nor the biosphere with
man. Our number came up in the Monte Carlo
game.”15   

It was this kind of universe that led to pessimistic
ideas of cosmic purpose and human destiny. Nobel

13. Francis Fukuyama, The End of History and the Last Man (New
York, 1992); John Horgan, The End of Science: Facing the Limits of
Knowledge in the Twilight of the Scientific Age (Reading, Mass.,
1996).

14. Interstellar Migration and the Human Experience, ed. Ben R.
Finney and Eric M. Jones (Berkeley, 1985).

15.LeComte du Nouy, Human Destiny (New York, 1947); Jacques
Monod, Chance and Necessity (New York, 1971), 144-146.
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physicist Steven Weinberg, for example, wrote, “It is
almost irresistible for humans to believe that we have
some special relation to the universe, that human life
is not just a more-or-less farcical outcome of a chain
of accidents reaching back to the first three minutes,
but that we were somehow built in from the begin-
ning…. It is very hard to believe that all this is just a
tiny part of an overwhelmingly hostile universe. It is
even harder to realize that this present universe has
evolved from an unspeakable unfamiliar early condi-
tion, and faces a future extinction of endless cold or
intolerable heat. The more the universe seems com-
prehensible, the more it also seems pointless.”16 

But this conclusion did not take into account the
biological universe, nor did it consider unexpected
developments in the fields of chaos and complexity.
In particular, Stuart Kauffman and others have pio-
neered the idea of self-organization; in his book At
Home in the Universe Kauffman has detailed how life
could have originated by the natural tendency of
matter to self-organize. Under this scenario, Nobel
biochemist Christian de Duve could write, “I view
this universe not as a cosmic joke, but as a meaning-
ful entity—made in such a way to generate life and
mind, bound to give birth to living beings able to dis-
cern truth, apprehend beauty, feel love, yearn after
goodness, define evil, experience mystery.”17 This is
the view championed by many cosmic evolution pio-
neers, including Carl Sagan. The whole scenario of
cosmic biological evolution, not taken into account
by du Nouy, Monod, or Weinberg, potentially places
human life in a new context in terms of purpose and
destiny. It is just such questions that coincide with
the Stapledonian wish to use new worlds to advance
the human spirit; those are the questions of ultimate
importance to interstellar humanity. 

Human destiny very much depends on the course
of cosmic evolution. With Stapledon, we may con-
clude that it will be very different if the galaxy is
inhabited, or if it is not. If it is, then we may join the
Galactic Club, have access (and perhaps even add) to
the Encyclopedia Galactica. If it is not inhabited, then
it is our destiny to fill the galaxy with life; the Encyclo-
pedia Galactica will be the history of the human race,
or its genetic or robotic descendants. In the latter

case, interstellar migration and colonization are our
future; interstellar travel, rather than extraterrestrial
intelligence, will predominate interstellar humanity.
In that case, the Fermi Paradox will have proven its
force, though the search for life will likely go on as an
important part of the exploration imperative.

Conclusion

Cosmic evolution, extraterrestrial intelligence, and
interstellar travel will shape interstellar humanity in
the next millennium. Those who take part directly in
these ventures will certainly be affected, but so also
will much of humanity. Consciousness of cosmic
evolution is increasing and will continue to increase
because of a fundamental human desire to answer
the question that more than 130 years ago T. H. Hux-
ley called “the question of questions for mankind—
the problem which underlies all others and is more
deeply interesting than any other,” humanity’s place
in nature.18 Huxley was speaking in the context of
Darwinian theory of evolution by natural selection;
that question has now been extended to cosmic evo-
lution, and therefore the problem of our place in the
universe. 

The search for extraterrestrial life is an essential
part of that problem. Whereas Kepler, Galileo, New-
ton, and their modern-day successors demonstrated
the role of physical law in the universe, the question
at stake in the extraterrestrial life debate is whether
an analogous “biological law” reigns throughout the
universe, whether Darwinian natural selection is a
universal phenomenon rather than simply a terres-
trial one, whether there are other biologies, histories,
religions, and philosophies beyond the Earth. In
short, at stake is whether Homo sapiens inhabits a
physical, or a biological, universe. The two yield fun-
damentally different worldviews. During the next
millennium, probably earlier rather than later, we
will likely discover which is true. The rest of the mil-
lennium will be spent in exploring the implications
of this profound truth.

Looking back from the year 3000—some 40 gen-
erations hence—most of the historical and political
issues that concern us now will have been forgotten.
World War II will seem as distant as the Battle of
Hastings does to us now. The geopolitical landscape
will have transformed into an astropolitical land-
scape. Our science will seem quaint and embryonic.

16. Steven Weinberg, The First Three Minutes (New York, 1977),
154.

17. Christian de Duve, Vital Dust (New York, 1995), xviii; Stuart
Kauffman, At Home in the Universe: The Search for the Laws of
Self-Organization and Complexity (New York and Oxford, 1995).

18. T. H. Huxley, Man’s Place in Nature (1863; Ann Arbor, Mich.,
1971 ed.), 71.
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But the desire to know better our place in the uni-
verse, to push the frontiers, to explore beyond one
more barrier, will remain.

A final cautionary note is in order. The question
mark in Stapledon’s title referred not only to the
accuracy of his prediction, but also to the survival of
civilization in the new atomic age. Even in our age,
we must still allow for the possibility that the hopes
for interplanetary and interstellar man will be dashed
by the follies of adolescent humanity, and that a
thousand years from now some extraterrestrial
archaeological expedition will be picking through
the remains of terrestrial man, whose follies exceeded
its promise and cut short its brief history. As with the
atomic age, the age of genetic engineering and other
scientific advances yet unseen will each bring danger

as well as opportunity. Even though the destruction
of Homo sapiens might constitute only a blip in the
scheme of cosmic evolution (depending on the prev-
alence of intelligence elsewhere), as individuals each
of us must do what he or she can to see that this
future does not prevail. 
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ABSTRACT

This paper considers the factors that determine the
probable age of a civilisation that might be detected
in a SETI search. Simple stellar evolution consider-
ations suggest an age of a few Gyr [gigayears or bil-
lion years]. Supernovae and gamma-ray bursters
could in principle shorten the lifetime of a civilisa-
tion, but the fact that life on Earth has survived for at
least four Gyr places a severe constraint on such fac-
tors. If a civilisation is detected as a result of a SETI
search, it is likely to be of  order one Gyr more
advanced than we are.

1. Introduction

When we conduct searches for extraterrestrial intelli-
gence, we often make implicit assumptions about the
age of the civilisation that we are trying to find. For
example, our strategy for searching for a life-form of
a similar age to us is likely to be different from that
for a civilisation billions of years more advanced than
we are. Similarly, in the event of a confirmed detec-
tion, the way in which we plan our response will also
depend on how advanced that civilisation may be. In
this paper, I estimate the likely age of the civilisation
that we are most likely to detect, should we be suc-
cessful in our searches.

The two key factors that determine how old a
detected civilisation is likely to be are (a) the length
of time since intelligent life first appeared in our gal-
axy and (b) the median lifetime of a civilisation. The
second of these is more problematic, since the devel-
opment of a civilisation can be cut short by a wide

range of events, including disease, war, global mis-
management, asteroids, supernovae, and gamma-ray
bursters. We should also acknowledge the possible
existence of other hazards, of which we are not yet
aware. For example, the devastating effect of gamma-
ray bursters has been appreciated only in the last two
to three years, and there are probably other phenom-
ena yet to be discovered. Events such as disease, war,
and global mismanagement are almost impossible to
quantify, and so in this paper I concentrate on those
events that we can quantify: asteroids, supernovae,
and gamma-ray bursters. In the first section of this
paper, I consider what the maximum lifetime of a
planetary-bound civilisation might be. 

Throughout this paper, I make a very conservative
assumption that an extraterrestrial civilisation (ET)
resembles us in most significant respects (other than
age and evolution). In other words, ET lives on a
planet orbiting a solar-type star and has taken as long
after the formation of its star to evolve to “civilisa-
tion” as we have, which is ~5 Gyr (gigayears or billion
years). I therefore estimate the longevity of ET by
looking at the hazards that confront the Earth.

2. The Natural Lifetime of a Civilisation

I assume that stars like our Sun have been forming
since the formation of the galaxy some ten Gyr ago.
Observed changes in metallicity since then are not
sufficient to alter this simple assumption signifi-
cantly. Our Sun is now about five Gyr old and has an
expected total lifetime of ten Gyr. 

For the first five Gyr of the life of the galaxy, there
would not have been enough time for a civilisation to
develop, and so ET did not exist. Between five and
ten Gyr, assuming a constant rate of star formation,
the number of civilisations would increase linearly
until the present day. At around the present time,
some of those first solar-type stars will be dying at
the same rate as others are forming; so, assuming
their civilisations die at the same rate as they do, the
number of civilisations is then level from now on. 
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The median age of a civilisation is therefore the
median age of those civilisations that started between
five and 0 Gyr ago, which is 1.7 Gyr. Therefore, in the
absence of other factors, any civilisation that we
detect via SETI is likely to be 1.7 Gyr more advanced
than we are.

3. The Effect of Supernovae

A supernova results from the explosion of a high-
mass star after its hydrogen and helium fuels are used
up, at the end of its lifetime. A supernova exploding
within 50 light-years of the Earth would have a cata-
strophic effect. The 1040 J of energy produced in the
first few days would bathe the Earth in a total
amount of ionisation some 300 times greater than
the annual amount of ionisation from cosmic rays.
Surprisingly, little of this radiation would reach
Earth. Instead, most of it would ionise atmospheric
nitrogen, which reacts with oxygen to form nitrous
oxide, which in turn reacts with ozone.3 The effect
would be to reduce the amount of ozone in the
Earth’s atmosphere by about 95%, resulting in a level
of UV on the Earth’s surface some four orders of
magnitude greater than normal, which would con-
tinue for a period of two years. This would certainly
result in almost 100% mortality of small organisms
and most plants. The effect on mammals is not clear;
some might survive. However, this two-year period
would be followed by a longer (80 years) period of
bombardment by the cosmic rays from the super-
nova, which have similar, although slightly reduced,
effects. It is difficult to see how anything other than
an advanced civilisation could survive such an
extended holocaust.

A supernova such as this goes off in our galaxy
roughly every five years, and we expect one within 50
light-years of the Earth roughly once every five mil-
lion years. We expect one even closer (within ten
light-years) every 200 million years. All life would be
expected to be destroyed at this interval. Clearly this
has not happened, since we are still here, and I will
return to possible reasons in a later section.

4. The Effect of Gamma-Ray Bursters

Gamma-ray bursters (GRB) are a recently discovered
phenomenon, in which some 1045 J of energy is
released in a few seconds. The ones that have been
observed on Earth appear to be distributed uni-
formly across the observable universe. Their power is
such that we are able to detect GRB right up to the
edge of the observable universe. The mechanism is

still not known, but is likely to involve the merging of
two neutron stars, possibly resulting in the formation
of a black hole.

A GRB is some five orders of magnitude more
energetic than a supernova, and could occur even at
the galactic centre, 25,000 light-years away from us,
and have a similar effect as a supernova within 50
light-years. However, in this case there is an even
more deadly effect, in that, should a GRB go off in
the galactic centre, the immediate blast of ionising
radiation would be followed by an intense blast of
cosmic rays lasting perhaps a few weeks.4 These cos-
mic rays would initiate a shower of relativistic muons
in the Earth’s atmosphere, causing a radiation level
on the surface of the Earth some 100 times greater
than the lethal dose for a human being. The muons
are so energetic that they would even penetrate
nuclear air-raid shelters to a depth of perhaps hun-
dreds of metres.2

We expect such a GRB roughly once every 200
million years, and it would almost certainly result in
the extinction of all life on Earth other than that deep
in the ocean. Again, clearly this has not happened,
since we are here.

5. Mass Extinctions on Earth

The geological and biological record shows a series of
mass extinctions of life on Earth. The most famous is
that at the Cretaceous-Tertiary (KT) boundary,
which was almost certainly caused by an asteroid hit-
ting the Earth about 65 million years ago. The KT
mass extinction wiped out the dinosaurs and paved
the way for the emergence of mammals as the domi-
nant species on Earth.

Less well known are a series of similar, and in
some cases even more extreme, mass extinctions
every few tens of millions of years, and many smaller
extinctions, the last of which was only 11,000 years
ago. The cause of most of these is unknown. It is
likely that a range of causes, including asteroids, dis-
tant supernovae, and climatic changes, is responsible
for them.

All these mass extinctions are on a much smaller
scale than the catastrophic events we expect from a
nearby supernova or a gamma-ray burst in the galac-
tic centre. In each of these cases, a number of species
(sometimes as many as 50 percent) were extin-
guished, but a sufficient range of diversity remained
for the biota to recover in a relatively short time. 
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6. Why Are We Here?

I have identified two causes that should wipe out
essentially all life on Earth roughly every 200 million
years, and yet we are here. Two possible explanations
are: (1) The calculation of either the time scales or
the severity of the effects is erroneous, or (2) we have
been very lucky!

In the first case, simply multiplying the time scale
by a factor of a few is insufficient. We have been
evolving for at least four Gyr, and so the interval
between catastrophes must be at least four Gyr for us
to survive so far. Presumably the precise interval will
vary randomly around this figure, so any surviving
civilisation can look forward to a lifetime of between
zero and a few Gyr. In this case, if we detect ET, then
ET will have a median age of perhaps one or two Gyr,
which is similar to the 1.7 Gyr derived from simple
stellar evolution arguments. Thus, in this case, the
supernovae and GRBs have not significantly changed
the median age of ET.

In the second case, we have already survived for
some 20 times the mean interval between catastro-
phes, which is very lucky indeed. Whilst it is not pos-
sible to quantify this without more detailed
knowledge of the frequency distribution of superno-
vae and GRBs, it is likely that the probability is so low
that we are alone in the galaxy. Apart from providing
a solution to the Fermi paradox,1 this implies that the
median lifetime of ET is meaningless, as we will
never detect ET!

7. Conclusion

Conventional models imply that supernovae and
gamma-ray bursters will extinguish life on planets at
intervals of about 200 million years. Since this has
not happened on Earth, either these conventional
models are wrong, or else life on Earth is probably
unique in the galaxy. The first case predicts a median
age of ET as being of the order of one billion years.
The second case predicts that we will never detect ET.
Thus, if we do detect ET, the median age is of order
one billion years. Note that in this case the probabil-
ity of ET’s being less than one million years older
than we are is less than one part in a thousand.

Therefore, any successful SETI detection will have
detected a civilisation almost certainly at least a mil-
lion years older than ours, and more probably of
order a billion years older. 
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ABSTRACT

If we are able to find one extraterrestrial civilization,
we should be able to find many. By the year 3000
either we will have abandoned the search for extra-
terrestrial intelligence, or we will have made progress
networking with other civilizations in our galaxy.
One alternative is that we will first detect a civiliza-
tion that, like our own, has not yet confirmed the
existence of other distant civilizations. This success
will accelerate our search efforts and put us in touch,
one by one, with many more extraterrestrial societ-
ies. Under this alternative we would be founding
members of the Galactic Club, that is the largest net-
work of communicating civilizations within our gal-
axy.  Another alternative is that our initial contact
will be with a civilization that is already affiliated
with the Galactic Club, with the result that we our-
selves are offered membership. Whether we help
build the first network of civilizations or are inducted
into a pre-existing network could have profound
implications for humanity in the year 3000.

Introduction

Growing evidence that principles of physics, chemis-
try, and biology hold for all times and all places has
increased acceptance of the “many worlds” hypothe-
sis.1,2  A combination of observation, experimenta-
tion, and inference suggests that there are many
hospitable sites for life in the universe, that the pro-
cesses that give rise to life are common rather than
infrequent, and that there are convergent paths to the
evolution of intelligence.3-5 Even as the improve-

ment of optical telescopes enabled the search for life
on neighboring planets during the last decades of the
19th century,  the evolution of radio telescopes and
information processing technology has encouraged
us to seek evidence of life outside of our solar system
in the 20th century.1-5 If the rationale underlying the
microwave search is correct, there is a reasonable
(50-50) chance of detecting ETI in the next two
decades.6

A belief that although intelligent life is abundant it
is still only sparsely distributed, a conviction that
interstellar travel is difficult if not impossible, and
devotion to a search strategy intended to detect tell-
tale electromagnetic activity have all led radio
astronomers to expect a “minimum detection sce-
nario.”7 According to this orthodoxy, apart from her-
alding the presence of another civilization in the
universe, the first intercept is not likely to be very
informative. Either there will be little or nothing to
decipher (as in the case of intercepting a navigation
beacon), or, because of their advanced nature, we will
not be able to understand any information that is
superimposed on the carrier wave.  If this proves
true, then for many years following first contact, all
we may know is that we are not alone in our galaxy.
This state of relative ignorance could continue for
decades, but is unlikely to continue for centuries or
millennia.

SETI 3000

Certainly our thinking about contact is influenced by
our own life expectancies. But how might our think-
ing change if we could watch events unfold over the
next 50 generations? Undertaking this thought
experiment today, we might become more optimistic
about the chances of detection. As the years pass we
should see vast improvements in our search technol-
ogy. In slightly over half of the span of one human
life we have progressed from monitoring single radio
frequencies to monitoring billions of channels at
once.4,5 As we enter year 2000 we anticipate technol-
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ogies that will allow us to search for extraterrestrial
lasers, identify patterns of energy use that are sugges-
tive of advanced civilizations, image extra-solar plan-
ets, and explore other solar systems by means of tiny,
inexpensive robot probes. 

We could continue for many years without defini-
tive results and still maintain vigorous search efforts.
Despite the efficiency of microwave observation, the
sky is very large and it will take time to explore it
thoroughly. Beyond this, the idea of extraterrestrial
companions is heavily if not indelibly ingrained in
Earth’s cultures and religions and in the popular
imagination. Strong beliefs of any type  (including
those favorable or unfavorable to extraterrestrial life)
are notoriously difficult to change. People simply
ignore or discount evidence that is inconsistent with
their views while embracing evidence that they can
interpret as consonant. For a while, the search will be
revitalized as we revise our thinking about ET and as
new communication and search strategies come on
line. Over the long run, however, scientists who are
able to maintain a sense of objectivity will lose inter-
est as generations of their predecessors fail to find
conclusive evidence. For those of us alive today and
perhaps our children and grandchildren, the search
will continue, periodically refreshed by new theories,
technologies, and hopes. Yet long before 3000, either
we will conclude that we were misled by centuries of
illusory progress in physics and biology, or we will
determine that “we are not alone” in our galaxy.
      Contact, if it occurs at all, is likely to occur within
the early years of the new millennium. If contact
occurs in the near future, then a thousand years from
now we will have shifted attention from initial reac-
tions to contact to its long-term effects on people,
institutions, and societies. In a thousand years, the
minimum detection scenario—if it unfolded at all—
would be a chapter in history. The years that SETI
scientists anticipate devoting to deciphering and
interpreting ET’s first message will be long past. If we
have found one civilization, we will have found
many. Either by a long and circuitous path, or by
events that could occur almost overnight, we may
become part of a vast interstellar network of civiliza-
tions.

The Galactic Club

James Grier Miller’s Living Systems Theory applies
common principles to analyze biosocial entities at
seven hierarchical systems levels.8 In ascending order
these are the cell, organ, individual, group, organiza-

tion, community, society, and supranational system.
Each of these system levels is successively higher in
the sense that it encompasses systems at all lower lev-
els (for example, an individual is composed of cells
and organs) and is characterized by distinctive emer-
gent properties (for example, consciousness or per-
sonality). On Earth, communities and societies
evolved slowly over time, and supranational systems
have appeared only recently. Supranational systems
consist of networked societies that agree to accept
decisions from an echelon that is higher than that of
any individual member state—for example, individ-
ual nations submitting to the decisions of the United
Nations or the European Union. Contemporary ter-
restrial supranational systems tend to be piecemeal
and exert only fragmented control over their constit-
uents. The higher echelon may influence only a lim-
ited number of activities (for example, mutual
defense, international trade, and environmental pro-
tection) and participation may require nothing more
than abiding by mutually agreed-upon rules. A tight
alliance of all of the civilizations in our galaxy would
constitute a supranational system, but so would a
cluster of neighboring societies that agreed to reserve
certain radio frequencies for interstellar communica-
tion.
      Ronald Bracewell coined the term Galactic Club to
describe a vast but possibly sparse network of civili-
zations.9 A Galactic Club would begin when two
technologically advanced societies made contact
with one another. More members would be added as
each civilization continued to search. In some cases
the Club would acquire individual societies, and in
other cases it would add clusters of societies that had
previously found one another. Some members, per-
haps within the same solar system, might be able to
visit one another and engage in direct trade, but
most members would be bound together by radio or
some other efficient communication technology. If,
as some theorists surmise, there are many civiliza-
tions that are millions of years older than our own,6

we might expect that there are already one or more
incipient Galactic Clubs within the reach of our
radiotelescopes. The smallest originating Galactic
Club would consist of two members and a mature
Galactic Club could have an almost endless member-
ship roster. Quite possibly, interstellar distances
would limit size, and even a mature Galactic Club
might influence only a part of any given galaxy. A
Galactic Club might begin as a loose network of
communicating civilizations, develop common



Section V, Paper 5 • Networking with Our Galactic Neighbors 109

interests and cooperative themes, and eventually
evolve into a powerful supranational system. As a
supranational system, the Galactic Club would differ
from empires and similar arrangements where one
member dominates others. As a supranational sys-
tem, the Galactic Club’s decisions would be made at
an organizational level higher than that of any indi-
vidual participating member state. 

Drawing from Living Systems Theory8 and other
sources we can make some educated guesses about
the characteristics of a Galactic Club.10,11 First, we
might expect a mature Galactic Club to be of
immense size. For example, if, in a galaxy the size of
the Milky Way, eligible societies were, on the whole, a
mere 30 light-years apart, there would be 300 million
potential members.9  Second, we would expect that
the Galactic Club would be very stable. Even a major
disaster, such as the death of a solar system, would
leave most members untouched. Third, we would
expect a slow pace of political and social change.
Generally, the larger the biological or social entity,
the slower its tempo. Because a Galactic Club would
be one of the largest social systems imaginable, its
processes are likely to be the slowest of all, if for no
other reason than because of the time required for
interstellar communication. Most likely, authority
will be maintained by the control of information,
that is, through releasing useful information to
members in good standing and withholding infor-
mation from civilizations that choose not to cooper-
ate. If some members of the Galactic Club have
overcome difficulties of interstellar travel, then eco-
nomic or military sanctions could be available.

The galaxy is old enough that there has been
plenty of time for a Galactic Club to form. Why have
we seen no evidence of its existence? There are many
possibilities here, including failure to conduct a thor-
ough search and inability to recognize (or accept)
signs of extraterrestrial intelligence. A Galactic Club
does not imply that one civilization (or collection of
civilizations) will occupy the entire galaxy, either in
person or by means of clunky, self-replicating robots
that would have seemed right at home in a 1950s-era
science fiction movie. Advanced civilizations may use
communications systems that are currently beyond
our imagination, or infiltrate the galaxy with nano-
probes, perhaps no larger than a grain of sand, that
are not found easily. 
      We should not be too quick to dismiss sociological
explanations of the lack of evidence. As I point out in
After Contact: The Human Response to Extraterrestrial

Life, sociological explanations have been eliminated
categorically on the basis that there should be excep-
tions to any sociological rule.11 For instance,
although there might be an almost overwhelming
tendency for maturing civilizations to shift from out-
ward expansion to inner contemplation, there must
be at least one civilization interested in colonizing
the galaxy. Or, even if 99 percent of the civilizations
that arise find it too expensive to migrate to our solar
system, at least one civilization should have the
resources to do this.

These analyses rest on the shaky assumption that
societies are free agents. In fact, societies impose
obligations and constraints on one another. Societies
run into opposition from other societies, from alli-
ances and coalitions, and from supranational sys-
tems. Despite enormous wealth and power, a society
might not be free to make itself evident within our
solar system, because other societies, alone or in
combination, prevent this from happening. For
example, among the approximately 180 nations on
Earth, at least one would want to take over a small,
rich society like Kuwait. In fact, Iraq tried this, but
was thwarted by a coalition of other nations. Analo-
gously, it is not necessary for all extraterrestrial soci-
eties to voluntarily refrain from entering our solar
system. All that is required is a policy on the part of a
dominant coalition that exerts control over events in
our part of the galactic neighborhood. Could one
particularly powerful society subordinate all others?
On Earth, societies that have attempted to do this
soon run afoul of internal flaws and concerted efforts
on the part of alliances and coalitions. Despite some
dazzling successes, none has succeeded in imposing
its will on our entire planet.

Charter Member or Inductee?

Understandably, current speculation centers on first
contact. Where will they be located, and what will
they “be like”? How will we react as we learn about
their society, and, if our presence becomes known to
them, how will they react to us? It is difficult to look
beyond first contact, but if and when it does occur it
is likely to be only the first contact of many. At some
point, Earth itself will become a part of an immense
interstellar network. Would our entry into the Galac-
tic Club be a slow and gradual process, or could it
occur very rapidly?

If we are charter members, our initial contact will
be with another isolated society. Even if we glean very
little information about this society, the discovery
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will have the salutary effect of accelerating the search.
The promise of more information will be the driving
force and will spawn an extensive mythology on ETI.
No longer will investigators be forced to “pass the
hat” to obtain minimal levels of funding, or fight to
share valuable telescope time. The first unequivocal
proof of extraterrestrial life will trigger an infusion of
government and corporate money, lead to the rapid
growth of radio telescope farms, and accelerate the
development of  alternative search strategies.
Expanded efforts will lead to other detections. Some
of these may be enigmatic, but others will be infor-
mative. Depending on distance, technology, longev-
ity, and patience, some discoveries may lead to two-
way communication. As a charter member we would
gradually accumulate many contacts and would our-
selves help found the Galactic Club.
      Alternatively, our first detection could be of a soci-
ety that is already a member of the Galactic Club.
From this first contact we may learn about other
societies within the Club and Earth itself could be
invited to join. These two scenarios—charter mem-
bership versus inductee—could have profoundly dif-
ferent consequences for the management of the
initial contact and for our adaptation to the post-
contact world.

First Contact

As a charter member of the Galactic Club we would
first encounter another civilization that, like us, had
no prior experience dealing with off-world civiliza-
tions. While each society may have given advance
thought to finding another society, each would have
to look to its own indigenous theories and analogues
for guidance—sources of information that may or
may not work well when applied to radically different
species and cultures. Neither society would be able to
draw on past experience with interstellar affairs. It is
in the case of contacting another isolate that the
problems we fear are likely to appear full blown: poor
communication, terrible misunderstandings, or cas-
cading gaffes that threaten to destroy the relationship
before it achieves stability.

If we are a potential inductee into a preestablished
network, contact could unfold in a very different
fashion. An affiliated civilization will have given sus-
tained and in-depth thought to interstellar contact,
and it will have evolved theories and developed ana-
logues based on radically different species and cul-
tures. It will be able to draw on the experiences not
only of itself but also on the experiences of other

members of the Galactic Club, experiences that could
number in the thousands or millions. If  so, the
“other” will be versed in managing interstellar con-
tacts. Constructing communications that are easy to
understand, deciphering messages from other spe-
cies, managing first impressions, developing working
relationships, guaranteeing mutual security, explor-
ing the possibilities of trade and commerce—activi-
ties that fall within terra incognita for us will be
routine for them. Under this scenario, many of the
problems that preoccupy us today could be bypassed,
at least if we choose to participate and are willing to
look to another society for leadership.

Encountering a member of the Galactic Club
could pose less of a threat to our security than
encountering a fellow isolate. Despite frightening
images of alien invaders, my guess is that most
advanced civilizations are peaceful rather than bellig-
erent.12 Availability of almost limitless resources
coupled with high technology will eliminate some of
the traditional causes of war. Despite the struggle and
violence reported in our news media, evidence sug-
gests that we ourselves are moving towards a world
where the large and powerful societies do not go to
war with one another. John Mueller notes that many
countries exist side by side without going to war, that
traditionally antagonistic nations have become less
quarrelsome over the years, and that more and more
industrialized countries have formally renounced
war.13 Each generation, says Mueller, an increasing
proportion of people reject war as morally repugnant
and methodologically ineffective. John Keegan, the
British military historian, draws a similar conclusion
and suggests that after 5,000 years or so, warfare as
we know it is about to disappear.14 The rise of liberal
democracies is another encouraging sign.15 Internal
politics influence foreign affairs in such a way that
liberal democracies steer away from war.16 As the
proportion of liberal democracies goes up, the risk of
war decreases.16

Computer simulations allow political scientists to
control variables and explore many different “what
if ” scenarios. They enable us, for example, to com-
pare the views of the “realists,” who believe that it is
in the best interests of large and powerful societies to
take what they can from their smaller, weaker neigh-
bors, with the views of the “idealists,” who counter
that in the long run, a society’s interests are best
served by refraining from aggression and entering
into defensive pacts. Results of simulation studies
show that states that do not initiate war but do enter
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into defensive alliances survive longer than opportu-
nistic, belligerent, self-serving states.17 These find-
ings, which are based on abstract models of broad
applicability, free us from the idiosyncrasies of world
history. They suggest that if paranoid, berserk, or
selfish societies last long enough to make contact
with other civilizations (probably they do not), their
foreign policies may put them out of business.

A recent analysis by Freeman Dyson also implies
that interstellar warfare should be a rare occur-
rence.18 Territoriality, he notes, was useful and
harmless in the early days of humankind when popu-
lations were small and space was ample. As Earth’s
population grew, different groups of people began
butting-up against one another, and this led to con-
flict. As we move into space, which still has ample
room for everybody, territoriality once again
becomes harmless. In a sense, we live in a narrow
window of time where we are filling up our planet
but before we can tap the immense resources of
space. It is during this interlude that we have become
engrossed in playing dangerous zero-sum territorial
games.

This does not mean that we could never encounter
a troublesome or even dangerous extraterrestrial
society. This does mean that SETI should be a “low
risk” activity. Nonetheless, in comparison to forming
an association with a fellow isolate, connecting with
the Galactic Club may be less of a security risk. This
is because the affiliated society will have already
worked through the insecurities that we associate
with initial contact and will have already developed
stable relationships with radically different societies.
If the Galactic Club has evolved into a supranational
system it will operate within a preexisting framework
of interstellar law and cooperation, a framework that
we, too, might find congenial.

Post-Contact Humanity

What might we learn from our newfound acquain-
tances? If communication is possible, will they be
eager to share their scientific and cultural insights?
Will they tell us about their social organization, their
political forms, and the nuances of their culture?19

Here we might note that all living systems, biological
and social, have reproductive subsystems intended to
replicate and perpetuate themselves.8, 10, 11 One way
that this could be accomplished on an interstellar
scale is through disseminating information. Even as
many nations on Earth have powerful broadcasting
stations to export elements of their culture and build

support among outsiders, alien civilizations may
broadcast information to herald their achievements
and perpetuate their views. And it will be these “gre-
garious” or “talkative” societies, not the reclusive or
silent ones, that will be the easiest for us to find.
However, before we attempt to drink too deeply from
the wellsprings of interstellar wisdom, we should
address five potential problems: gate keeping, infor-
mation overload, culture lag, unanticipated conse-
quences, and threat to human initiative.

Gate keeping refers to regulating the information
that is released. For example, the sending society
might be quite selective about the information that it
transmits. Whereas this may be a benevolent act—
for example, gearing their transmissions to their per-
ceptions of our “readiness”—we have to be open to
the possibility that they are sending self-serving
information that maintains their power or serves
covert political ends. Or, our own society could
anoint “gate keepers” who decide whether or not
information should be released to the public. This,
too, could serve varied purposes. Information that
challenges the political or religious status quo could
be suppressed or given a particular type of “spin”
while information that supports establishment views
is released instantly. This may have happened as the
contents of the Dead Sea Scrolls were slowly revealed
to the public.

If rapid communication is possible, the rate of
incoming information could far exceed our ability to
process it. Confronted with excess information, indi-
viduals, organizations, and societies respond in simi-
lar ways: first, by “speeding up,” and then by shifting
to processing strategies that alleviate the pressure but
reduce the quality of the processing. Strategies for
coping with information overload include accepting
delays, selectively processing only some of the infor-
mation, or becoming more tolerant of error.8 Thus,
under pressure, we may overlook important ideas
while acting on ideas that are relatively inconsequen-
tial, ignore important warnings and qualifications,
rush forward without following due procedures, and
neglect insights that under less lavish conditions
would rivet our attention. That is, exactly when we
should be alert, thorough, and careful, we may be
blasé, wasteful, and sloppy. 

We might expect the highest potential for over-
load if we first encounter a member of the Galactic
Club, since this type of society would be positioned
to forward information from many other societies,
not just its own. It could offer us information about
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societies that we could not begin to comprehend if
we tried to communicate with them directly, but that
we could understand given the interpretive services
of an intermediary or “third-party” society. However,
because a member of the Galactic Club will already
be versed in working with beginners, it may do a bet-
ter job of making the information useful and under-
standable, and releasing it  at  a  pace we find
manageable.

Culture lag refers to the temporal gap between the
introduction of a new technology and its proper and
comfortable use by people. It can take decades for the
evolution of laws, customs, and attitudes that sup-
port rather than clash with new technology. The cur-
rent rapid rate of  technological change could
increase many times over following a massive infu-
sion of extraterrestrial knowledge. The Galactic Club
may have accumulated the wisdom to reduce risks
such as this.

All of us have heard stories about people who are
granted wishes but, because they were unable to
think things through or were inarticulate, ended up
worse-off than before their wish was granted. There
was, for the example, the English couple, described
in the short story “The Monkey’s Paw.” Their wish for
extra money was promptly followed by the arrival of
their son’s boss with the announcement of their son’s
accidental death on the job and a small amount of
monetary compensation. Likewise, when we make
wishes for our society or for humanity as a whole we
must be sensitive to the possibility of unanticipated
consequences: results, usually undesirable, that were
not foreseen before the change was adopted. Who
would have imagined (before the fact) that an influx
of silver and gold from the New World would spark
runaway inflation that would diminish Spain’s
power?

If we make clumsy attempts to apply alien insights
or technology to solve one problem, we could create
another problem of equal or greater magnitude.
Technologies that dramatically increase individual
life span could put the family under new forms of
stress, add to our population problems, and devas-
tate retirement plans. Technologies that relieve social
and medical ills or ease our labors could put entire
categories of human service workers out of business.
The introduction of new power sources could elimi-
nate fortunes based on petroleum and coal holdings.
Tracing the implications of a new idea is not easy
because some consequences may rest upon very
intricate chains of events or not appear until the dis-

tant future. The more alternatives we are offered, the
more difficult it will be to trace their myriad implica-
tions.

Then there is the threat to human curiosity and
ingenuity. Could the ready availability of new tech-
nology transform into passive users those of us who
like to discover and invent new technologies? Could
we lose our curiosity and our status as “exploring
animals”? Indeed, SETI-Australia astronomer Ray
Norris suggests that after detection, science, as we
know it, may cease to exist.6  Fortunately, our curios-
ity appears to be hard-wired. Once humankind has
found the answer to one question, it moves on to
another. Perhaps, as Norris suggests, if science ceases
to exist, we may rephrase our questions in terms of
theology. Let us hope that, as has happened so often
in the past, greater knowledge will expand, not con-
tract, our intellectual horizons. 

Following contact, would humanity lose its dis-
tinctiveness? Would our post-contact culture make
us almost indistinguishable from extraterrestrial
societies? Certainly, as Seth Shostak points out, when
more technologically advanced societies meet less
technologically advanced societies, it is the less tech-
nologically advanced societies that are the most likely
to change.19  For those of us who prize diversity and
tradition, a loss of identity is a high price to pay for
possible new insights. 

Allen Tough paints a more optimistic picture. He
notes that terrestrial examples of culture contact
have involved physical contact rather than radio con-
tact. If the aim of the dominant culture is expansion,
the lesser society may be overwhelmed, but when
contact occurs without aggression, the lesser society
may prosper. “We might very well adopt portions of
the alien culture,” states Tough, “without being over-
whelmed by it.”20 Perhaps the fate of Japan after
Commodore Perry’s visit during the mid-1800s
should fuel optimism. The Japanese embraced West-
ern technology, but at the same time gave it a Japa-
nese flavor. This is evident when we compare
Japanese and American management styles.

Contact with an affiliate of the Galactic Club may
pose less of a threat than contact with an isolate. The
reason is that we might expect considerable diversity
within the Galactic Club itself, simply because the
number of member states and their dispersal over
many solar systems would work against a high level
of uniformity. Clearly, we would forever be changed
and once entering the Galactic Club we would adopt
many of the ways of the “other.” But given the diffi-
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culties of social organization over interstellar dis-
tances, the Club may be less of a “melting pot” than a
“mosaic” with individual member states retaining
much of their identities. 

Discussion

As we enter the new millennium, large elements of
both the scientific and lay communities are sensitive
to the possibility of  intelligent life elsewhere.
Whereas it is sensible to be cautious as to when
unmistakable evidence of ETI will be acquired, some
searchers expect this discovery to occur in the near
future. From the perspective of our descendants a
thousand years hence, initial contact will be part of
history and their attention will be directed some-
where else. At that time, any difficulties or disloca-
tions that occurred during first contact will be long
past. Interacting with other civilizations will be no
more unusual than interacting with human space
settlements that will be sprinkled throughout, if not
beyond, our solar system. One thousand years from
now people will be quite different than they are
today. Human interaction with ET could account for
only some of these differences.

Right now, we are alone in the universe. Our
guesses about extraterrestrial intelligence rest upon a
blend of theories and analogues that are indigenous
to our planet coupled with varying degrees of imagi-
nation. My own guess is that as we anticipate first
contact we must be more aware of the possibility that
we will first meet an affiliate of the Galactic Club
rather than a fellow isolate. Right now we struggle
with the idea of coming to grips with one other civili-
zation. We may have to come to grips with relating to
many societies simultaneously.

Among the galaxies that are well populated with
technologically advanced civilizations, we might
expect epochs or ages of social networking. The first
of these, the Age of Isolation, would be marked by
civilizations that live in ignorance of one another. As
they develop and apply interstellar communication
technology, they would begin to find other isolates. If
we are living in this first epoch, then we should
expect to discover a civilization that, like ours, has no
previous experience with intelligent life elsewhere.
During the second epoch, the Age of Contact, most
civilizations will have discovered a small handful of
neighbors. There would still be some isolates, but by
virtue of such factors as proximity and luck, some
societies may have formed networks with many oth-
ers. In a sense, the Age of Contact would be charac-

terized by “subassemblies” for a future Galactic Club.
If our search first succeeds during this second epoch,
the odds shift in favor of encountering a civilization
that has already undergone “first contact,” but this
civilization would have had only a tiny taste of the
diversity of life forms and cultures in the galaxy. Dur-
ing the third epoch, the Age of Intragalactic Net-
working, most pairs and subassemblies will have
joined together to create a network that is larger than
the others and that may evolve in the direction of a
mutually beneficial supranational system. Even at
this late date, we could still make our first contact
with an isolate or a small cluster of societies, but the
odds shift in favor of our first contact leading to
direct induction into a large network of civilizations.
Eventually there could be a fourth epoch, the Age of
Intergalactic Networking, when civilizations or clubs
from different galaxies begin discovering one
another.

Perhaps our galaxy has already entered the third
epoch. This follows from a simple analysis of the time
interval between the interest and ability to undertake
a search and the first success. The civilizations that
we expect to encounter are very old—according to
some calculations, 2.8 billion years older than ours.6

If these civilizations have the interest and technologi-
cal means, many will have begun their searches hun-
dreds of thousands, perhaps millions of years ago. By
now, there may be many clusters of civilizations and
some of these clusters may have reached enormous
size. Of course we should be prepared for the difficul-
ties of contacting an inexperienced civilization, but
rather than assume that we will be stymied by an
unprepared partner we should be open to the possi-
bility that we might first encounter a member of the
Galactic Club.

According to my analysis, rapid induction into the
Galactic Club offers both greater promise and greater
challenges. On the one hand, if it is privy to the accu-
mulated wisdom of many societies, an affiliate
should have more ideas to share. Furthermore, due
to its experience in interstellar communication, it
should be better able to explain them. On the other
hand, this relative abundance of  information
increases the risk that we will be inundated with
more information than we can handle, increase the
distance between technology and its human users,
and make it more difficult to predict all of the conse-
quences of our choices. Yet, at the same time, despite
the greater potential of damage from the wholesale
availability of new ideas, the Galactic Club may have
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evolved safeguards based on past experiences of shar-
ing information with newcomers.
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Throughout this volume we have seen that the likely
benefits of contact with extraterrestrial intelligence
are profound and wide-ranging. A simple conceptual
framework for examining these benefits even served
as the agenda for the Hawaii seminar. 

Some benefits can occur even before contact
(Tough, 1998a). But the major benefits will occur
after genuine contact is confirmed, especially if some
sort of dialogue occurs. 

This fact underlines the importance of a key ques-
tion: How can we achieve contact? How can we achieve
a dialogue of some sort with extraterrestrial intelli-
gence? Until we answer these questions successfully,
humankind will not receive the major benefits.

The scientific search for extraterrestrial intelli-
gence (SETI) is expanding its array of search strate-
gies. This is a highly appropriate change. The next
section presents seven reasons why widening the
array is so appropriate. 

Five of these strategies are especially promising.
Because a highly advanced civilization can readily
send intelligent probes to monitor our society and
telecommunications, we should (1) pursue a variety
of means for searching the solar system and Earth for
physical evidence of an alien object or its effects; (2)
invite contact through invitations to ETI, and (3)
encourage contact by becoming sufficiently pre-
pared. For evidence from many light-years away, the
most promising strategies are (4) a search for astro-
engineering projects and their by-products and (5)
radio and optical SETI. The bulk of this paper is
devoted to these five promising strategies.

The SETI field is united by its common aim of
detecting irrefutable scientific evidence of genuine
extraterrestrial intelligence. The wisest policy for
achieving this goal is to encourage and support all

five of the most promising strategies. The valuable
benefits for humankind will likely be many times
greater than the entire cost of all five strategies.

Seven Reasons for Widening the Search

The scientific search for extraterrestrial intelligence
has reached an interesting stage. Having relied pri-
marily on a single strategy for 40 years, the field is
now actively considering a wider array of promising
search strategies. 

This is a highly appropriate change for at least
seven reasons.

First, the history of scientific discoveries teaches
us the value of widening the array of research meth-
ods. It is quite common for a breakthrough to result
from a new, fresh, unorthodox strategy or research
method. 

Second, the SETI field is trying to detect some-
thing that is totally unknown and presumably deeply
alien. We do not even know whether we are searching
for biological intelligence based on flesh-and-blood
brains, artificial machine intelligence, or some
advanced integration of the two. We have no idea of
the origins, history, thought patterns, emotions, eth-
ics, core values, purposes, technological capacities, or
other major characteristics of extraterrestrial intelli-
gence. It is likely that ETI will turn out to be surpris-
ingly different from what we expect—deeply alien,
puzzling, unlike anything we have ever encountered
before. It has, after all, likely advanced to a level of
knowledge and technology that is thousands or mil-
lions of years beyond our current human level.
Because we are facing such a profound unknown, an
attitude of humility and scientific open-mindedness
seems appropriate. The pursuit of  a somewhat
diverse array of search strategies seems wiser than
keeping the methodology too narrow.

Third, we must remember the likelihood that
more than one extraterrestrial civilization is available
to be detected. It is all too easy to think only about
the first detection, ignoring the likelihood of multiple
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detections over time. The early years of a new millen-
nium provide a good opportunity to look ahead at
the likely pattern of detections over the next thou-
sand years. If several civilizations have arisen in our
galaxy, as most SETI scientists hypothesize, then we
may detect several forms of ETI during the next mil-
lennium. For example, we may detect an artificial
radio signal, an encyclopedic laser message, a large
probe parked in the asteroid belt, and a tiny probe
near the Earth’s surface. 

Fourth, widening the assumptions and strategies
of the SETI field may reinvigorate the people, confer-
ences, and writing in the field. Fresh ideas and bold
conceptualization, some attention to long-term
visions, and a wider variety in conference papers can
retain the field’s intellectual excitement and avoid a
feeling of boredom, fatigue, and disappointment.

Fifth, science and technology have changed
greatly in the 40 years since the SETI field chose radio
telescopes as its key strategy. That was a logical choice
40 years ago. Radio telescopes were just becoming
popular among astronomers, two eminent scientists
wrote a paper urging their use for SETI, and a distin-
guished engineer wrote a paper claiming that inter-
stellar propulsion is impossibly slow and expensive.
But our scientific and engineering knowledge today
is dramatically different from what it was 40 years
ago. Today’s decisions about appropriate strategies
should be based on the science and technology that
we can confidently anticipate today, not on their sta-
tus in 1959. Today’s choices have to take into account
our recent advances in such fields as computers, arti-
ficial intelligence, robotics, surveillance methods,
molecular manufacturing (nanotechnology), pro-
pulsion, space exploration, lasers, and fiber optics.

Sixth, although the SETI field is 40 years old, it has
not yet produced any confirmed evidence of ETI.
That fact points up the need to expand the array of
search strategies. Fortunately, several fairly new and
highly promising strategies are readily available. 

Seventh, those of us in the SETI field should not
let the reputation of the UFO field frighten us into
unduly restricting our own strategies. All of us in the
SETI community worry about being confused with
the UFO field. We encounter this confusion in our
classrooms, at the faculty club, at social gatherings, in
television studios, in legislatures, and in donors’
offices. But there is no need to let our fear and anger
lure us into poor decisions about our own scientific
strategies. If our sober assessment concludes that
smart probes could have readily reached our solar

system, for instance, then we should have the courage
to search for them. To reduce confusion, we should
frequently point out that our scientific approach dif-
fers from the UFO field in three key ways: (a) we are
deeply committed to skepticism, verification, peer
review, and the scientific method, (b) we build in
strict safeguards against hoaxes, self-delusion, and
erroneous data, and (c) we adopt protocols to avoid
premature and immodest claims.

All in all, a reasonably wide array of search strate-
gies seems likelier to lead to success than reliance on
just one or two. The phenomenon we are trying to
detect is so unknown, so old, so advanced, that we
cannot be sure which of our strategies is most likely
to succeed. Faced with this situation, we should pro-
ceed vigorously with all promising strategies in order
to enhance our chances of achieving contact.

Of the many strategies that have been proposed
over the years, which are most likely to detect extra-
terrestrial intelligence? This paper recommends five
strategies as highly promising. It would be appropri-
ate for the SETI field to enthusiastically support and
vigorously pursue all five strategies.

What Are We Trying to Detect?

SETI is an acronym for the search for extraterrestrial
intelligence. But what are the major characteristics of
this phenomenon that we are trying to detect?

Although we know almost nothing about the
characteristics of extraterrestrial intelligence, we do
know that it is likely very old and extraordinarily
advanced. Our technology is very young, largely
developed in just the past century or two; any alien
technology that we detect will likely be thousands or
even millions of years beyond our adolescent tech-
nology. Because our Sun is a relatively young star,
civilizations that have arisen around other stars are
likely much older than ours. 

The fact that we are trying to detect such an
incredibly advanced technology or civilization is a
common theme in the SETI literature. For instance,
Seth Shostak (1998, page 200) notes that the civiliza-
tions we are likely to detect “will be societies with
thousands or millions of years of technology under
their communicator belts.” A public relations bro-
chure from the SETI Institute (1999, page 14) notes
that “it is the general belief that any civilizations we
detect would probably be far more advanced than
our own, possibly hundreds of thousands or more
years ahead of us.” Jill Tarter (1998) speculates about
“tens of millions of years.” Ray Norris (1999) defends
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one billion years as the most likely age difference. He
adds that the chance of ET being less than one mil-
lion years ahead of us is extremely low: less than one
chance in a thousand. Charles Lineweaver (1999)
concludes that the age difference may be 5.2 billion
years, and may point up how “naive” and “silly” and
“parochial” traditional SETI search assumptions are.
Martyn Fogg (1987) calculates that a large number of
technical civilizations arose in our galaxy about four
billion years ago, and some arose much earlier (some
of them even before our solar system was formed).
Indeed, the results of his computer simulation indi-
cate that our entire galaxy may have been colonized
for the past five billion years.

To gain some perspective on what these large
numbers mean, it is useful to recall that our civiliza-
tion is only about 10,000 years old, much less by
some definitions. Just 100,000 years ago our ances-
tors were hunter-gatherers using stone tools and only
rudimentary language. 

 If alien civilizations are 100,000 years ahead of us,
then they are quite capable of sending intelligent
probes to explore other planetary systems. Each
probe could be smarter and more knowledgeable
than any human being, yet could possibly be smaller
than a basketball or baseball (Tough, 1998b). Even
humankind’s adolescent technology will likely
become capable of launching interstellar probes
within 200 years, much sooner if NASA’s current
plans pan out. So, any civilization 100,000 years
beyond us presumably developed an interstellar
capacity long ago. 

Looking ahead to humanity’s ability to manufac-
ture machines molecule by molecule, Robert Freitas
(2000) emphasizes just how tiny a probe’s computer
might be. He notes that a nanostructured storage
device the size of a single human liver cell (smaller
than a neuron) could store an amount of informa-
tion equivalent to the entire Library of Congress. He
adds that a single nanocomputer CPU the size of a
human cell could equal the computational output of
the entire human brain but with much less waste
heat. 

Regarding the energy required for interstellar
nanoprobes, Forrest Bishop (1996) points out that
this can be phrased in terms of the storage capacity of
a car battery. Quite a contrast to those who argue that
interstellar travel would require far more than the
world’s total energy consumption!

Our current scientific literature on the future of
artificial intelligence, robotics, and nanotechnology

stretches our imagination about just how smart our
own machines will become during this century.
Their capacity to sense, diagnose, calculate, think,
choose, and communicate will likely exceed the
visions of most of today’s scientists and futurists.
Hans Moravec’s chapter (1999) on universal robots
has sections on their inner lives, consciousness, joy,
love, anger, pain, and pleasure. The fourth robot gen-
eration, around the year 2040, will have such supe-
rior reasoning powers that “they could replace us in
every essential task and, in principle, operate our
society increasingly well without us. They would run
the companies and do the research as well as per-
forming the productive work…. Meek humans
would inherit the earth, while rapidly evolving
machines expanded into the rest of the universe”
(page 125). 

Ray Kurzweil (1999, page 257) anticipates that our
super-smart machines will also be tiny: “…a compu-
tational-based superintelligence of the late twenty-
first century here on Earth will be microscopic in
size.” Indeed, after several years of being scoffed at
and denigrated by mainstream scientists, molecular
nanotechnology has itself now become mainstream
in funding and acceptance.

Extraterrestrial intelligence, however, is not just
one century ahead of our technology, but more likely
a thousand centuries ahead. Such an intelligence may
have created some means of exploration and com-
munication that goes far beyond our current concep-
tions of super-smart probes. This is particularly
likely after machine intelligence takes over its own
evolution, designing artificial intelligence that is
more and more advanced. Each machine may be so
knowledgeable and intelligent (and wise, ethical, and
altruistic?) that it far surpasses any human individual
or organization. These super-smart machines may
somehow be integrated with biological beings, or
they may not. But for convenience in this paper I will
simply use the word “probe” to cover all of these pos-
sibilities for advanced intelligence. 

  Our galaxy and universe may be filled with
diverse forms of intelligence with extraordinary
capacities. Incredibly diverse even in their wide-
spread origins, various streams of intelligence may
have evolved into new forms far beyond what human
scientists envisage. For instance, they may be actively
monitoring and studying fledgling civilizations (such
as ours), even providing useful information at some
appropriate stage. And they may be busily interacting
with intelligence near their own level of development
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in order to exchange information, discuss societal
and galactic goals, help one another to evolve in
appropriate directions, build up a galactic storehouse
of scientific and philosophical knowledge, and coop-
erate on other grand science and engineering
projects. Their harmonious cooperation and Ency-
clopedia Galactica may have already evolved even
beyond the Life Era described by Eric Chaisson
(1987) and the biological universe described by
Steven Dick (1996). 

Intelligence may eventually become so advanced
and widespread that it will prove more powerful than
the big impersonal forces of the universe. “The laws
of physics are not repealed by intelligence, but they
effectively evaporate in its presence…. [Even] the
fate of the Universe is a decision yet to be made, one
which we will intelligently consider when the time is
right” (Kurzweil, 1999, page 260).

Such possibilities point up just how inspiring,
awesome, and transcendent our SETI enterprise
really is. After all, we are trying to tap into a wisdom,
understanding, and knowledge held by a deeply alien
intelligence that is 100,000 years beyond us. In the
SETI field we often get wrapped up in technical
details, internal politics, strategic maneuvering,
funding, equipment, the “Rare Earth” ideology ver-
sus the abundant intelligence ideology, the ultracon-
servative traditionalists versus the bold, innovative
explorers. But SETI is a much deeper quest than this.
Ultimately, today’s SETI efforts may be a major step
toward a scientific and spiritual dialogue with some
ancient intelligence about such topics as cosmology,
philosophy, theology, music, art, and the purpose of
life. 

Interstellar Probes

As we reflect on the likely capacities of civilizations
much older than ours, it certainly seems possible that
some of them have sent intelligent probes to other
stars in order to monitor or dialogue with any civili-
zations that have arisen. Just as we send probes to
explore our cosmic neighbourhood, other civiliza-
tions will do the same. It would be hard to believe
that all 100,000-year-old civilizations lack the moti-
vation and capacity to monitor other planets and
societies in some detail, especially since nanotech-
nology may enable probes to be self-replicating as
they spread through the galaxy. Self-replicating
probes could spread far and wide by pausing occa-
sionally to manufacture additional probes. Scientists
and engineers now discuss the possibility of faster-

than-light communications and travel more seri-
ously than in previous years, but for a patient, self-
repairing machine, even one-tenth the speed of light
is sufficient. 

If a few civilizations in our galaxy began sending
intelligent probes to monitor various planetary sys-
tems thousands of years ago, then an intelligent alien
probe could well have reached our solar system by
now. Regardless of our emotional reactions to the sit-
uation, it is quite possible that at least one extrater-
restrial probe is currently monitoring our civilization
and our telecommunications. It makes good sense,
therefore, to try to detect such an object. 

Three strategies seem especially promising for
doing so. Each of them will be discussed below in
detail. Strategy #1: search the solar system and Earth
for physical evidence of an alien object or its effects. 

 Second and third strategies become possible if a
highly intelligent probe is successfully monitoring
our telecommunications. Instead of simply detecting
it, we can invite it to make contact or we can encour-
age contact by becoming ready for it. Strategy #2:
issue invitations asking ETI to have a dialogue with
humankind. Strategy #3: become sufficiently pre-
pared for contact, thus encouraging ETI to respond.
Both of these strategies could lead to a particularly
exciting wealth of knowledge from a rapid back-and-
forth scientific dialogue with ETI, unhampered by
the language difficulties and slow response time of
radio or optical SETI. Because they rely on insights
into likely ETI behaviour and goals, and because they
encourage dialogue, these two strategies are prima-
rily social science strategies, rather than primarily
within the methodology of the physical sciences. 

If an extraterrestrial probe or some other form of
ETI has reached Earth and is still active, three situa-
tions are logically possible: (a) It will not interact
with us (at least not within the next few decades) no
matter what we do. This situation could result
because it is simply not interested, because its pri-
mary purpose is to observe the natural development
of our civilization untainted by contact, or because it
will intervene only if some extraordinary catastrophe
is imminent for humankind. For this situation, Strat-
egy #1 is best. (b) Its decision about when to interact
with us can be influenced by a friendly and thought-
ful invitation, either from some informal group of
scientists committed to contact with ETI or from
some official organization. For this situation, Strat-
egy #2 is best. (c) Extraterrestrial intelligence will
interact with us when we become sufficiently pre-
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pared, thus ensuring a positive and harmonious
experience, or when we reach some other threshold.
For this situation, Strategy #3 is best. 

In almost any scenario we can imagine, it also
makes good sense for us to try to detect advanced
astroengineering projects, extraordinary energy use,
by-products, or other distant evidence of a highly
advanced technology far from the solar system. This
is Strategy #4. Unless all advanced civilizations are
highly motivated to keep their existence and location
secret, there is a good chance that we will succeed in
detecting at least one of them.

Some civilizations may choose to broadcast to
other civilizations, to their own space settlements, or
to their own spacecraft by radio waves or laser pulses.
Consequently it makes good sense to try to detect
such beacons and messages and signals, whether
intended for us or whether inadvertent “leakage.”
Strategy #5, then, is to use radio and optical tele-
scopes to search for artificial signals from many light-
years away. This strategy is well established, highly
regarded, well supported in the literature, and rela-
tively well funded.

Now let us move on to discuss each of the five
promising strategies in turn.

Search for an Alien Object

Strategy #1: Search the solar system and Earth for
physical evidence of an alien object or its effects.

This broad strategy could be pursued in several
different ways. Although readers may disagree on
which of these are especially promising and which
are valueless, it is useful to begin with a survey of the
total range of possibilities. For additional discussions
of possibilities, see the chapter on alien technology
by Gregory Benford (1999) and the section on
detecting a probe by Richard Burke-Ward (2000). 

A search for physical evidence could focus on the
solar system or on Earth. And it could focus on phe-
nomena that are normally studied by mainstream
science or on stranger anomalous phenomena. These
two distinctions enable us to cluster the various
search approaches into four categories.

(a) Within the solar system, search for unassailable
evidence of an alien object. This object might be a
probe or spacecraft, for instance, or its discarded
parts. Such a search might focus on the Moon, the
asteroid belt, or the Lagrange equilibrium points
(Freitas and Valdes, 1980). Alternatively, the alien
object might be a building, a monument, or some
other artificial structure. Indeed, an alien intelligence

may have deliberately left an artifact for us to dis-
cover at some special landmark in the solar system,
such as the highest point on Mars or the deepest can-
yon on Venus, or in some carefully chosen spot that
we will explore someday because of our scientific
curiosity or our appreciation of beauty. Or equip-
ment might have been stored below the surface of
some body (perhaps in natural cracks or passages) to
protect it from damage by cosmic radiation and
micrometeorites. 

Baugher (1985, p. 155) has even suggested that an
alien probe might, on one of the geologically dead
moons in the solar system, “construct a vault filled
with information and artifacts…. The vault could
contain a description of the civilization that sent the
probe, as well as a set of instructions for the initiation
of contact.”

Another approach is to search for heat, exhaust
gases, or other effluents and by-products that might
be emitted by a probe or spacecraft. Looking for
infrared anomalies in the asteroid belt is often sug-
gested as one example, or trying to detect communi-
cations from the probe back to its home base, or
using the KLT mathematical transform (Maccone,
1994) to detect the electromagnetic signature of a
rapidly decelerating alien spacecraft. Where one
looks and precisely what one looks for will be influ-
enced by one’s estimate of the object’s location, pro-
pulsion system, and communications. 

Another possibility is to search for evidence of
mining, in case probes have mined the materials nec-
essary to construct additional probes. The idea of
self-replicating probes has been widely discussed in
the SETI literature over the years.

Yet another possibility is “the return of a biologi-
cal specimen [such as] a hair or flake of skin from a
humanoid” (Shapiro, 1999, page 248). This situation
would require a test to rule out the possibility that
the so-called aliens actually developed long ago from
humans, but sequestered themselves out of sight to
avoid conflict or for some other reason. “A tissue
sample would reveal whether the ‘extraterrestrials’
are DNA-based and as related to us as are, say, the
Neanderthals, or whether they truly have an alien
biochemistry and a separate origin” (Shapiro, 1999,
page 248). 

These various searches throughout the solar sys-
tem could be conducted by some combination of
astronomers, military intelligence agencies, astro-
nauts, and space probes. 
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(b) Search the planet Earth for physical evidence of
an alien object. It might be in orbit, on land, or in an
ocean. It might have arrived recently or millions of
years ago. It might be a super-intelligent probe that is
actively monitoring us, or simply a discarded part
from an ancient probe. Various sciences, and of
course various intelligence and security agencies,
may already be monitoring much of the Earth,
including the oceans and space. Perhaps we should
also ask mountain climbers, hikers, explorers, pale-
ontologists, and deep-sea divers to be on the lookout
for a small alien probe or other alien artifacts.

(c) Use rigorous scientific methodology to study
apparently anomalous phenomena within the solar
system. Three sorts of phenomena have been sug-
gested as possibilities: (i) Look for convincing pat-
terns of  extraterrestrial intelligence in rapidly
moving objects moving across or near the lunar sur-
face, or other lunar transient phenomena. Do they
occur more frequently in an area that is being
explored by one of our probes, for example, as
Arkhipov (1994) suggests? (ii) Look for long-delayed
radio echoes in case ETI is signalling its presence by
deliberately sending back to us a radio program or
other signal that we transmitted much earlier.
Reports of LDEs received decades ago have been
studied, but contemporary examples would be far
more convincing. (iii) Look for traces of artificial
objects among the space debris and meteorites that
fall to Earth, and even in old layers of sediment from
long ago (Arkhipov, 1998a). Perhaps alien probes or
spacecraft occasionally fall to Earth when they have
an accident or are abandoned. Other alien debris
may leak into the interstellar medium and eventually
find its way to Earth. 

(d) Develop and implement rigorous new research
designs to study any anomalous phenomena that
could be signs of ETI presence on Earth. One exam-
ple would be to use foolproof laboratory procedures
to test whether any “physical traces” or “implants”
ostensibly associated with aliens or unidentified fly-
ing objects provide unmistakable evidence of extra-
terrestrial origin. 

Another example would be to set up sophisticated
scanning equipment at promising locations in order
to discover whether it is possible to record solid data
showing the physical presence of alien probes or
spacecraft. For instance, one person or another has
suggested radar, lidar, magnetometer, spectrum ana-
lyzer, seismometer, Geiger counter, optical spec-

trometer, ion/ozone detector, gravimeter, geophone,
all-sky camera, video camera, and infrared camera,
along with equipment to measure weather, sound,
and electromagnetic changes. 

Some of these projects have also tried to attract
alien craft by using searchlights, flashlights, laser
beams, infrared, radio, sounds, Morse code, or
focused mental concentration. In a sense these are
invitations to ETI, which is our next topic.

Invitations to ETI

Strategy #2: Issue invitations asking ETI to have a
dialogue with humankind.

When our society launches intelligent interstellar
probes 100 or 200 years from now, what will they
look for? Extraterrestrial intelligence (and its culture,
society, and knowledge base) will presumably be
high on the agenda. Consequently, we will build
probes capable of monitoring any alien communica-
tions near the target star and then learning alien lan-
guages. It is reasonably likely that an alien probe sent
to explore Earth will have a similar mission and
capacity.

Because the alien intelligence we are trying to
detect has technology far beyond ours, it could well
be monitoring our telecommunications in some
detail. We do not know exactly how it does this, of
course, but the idea seems not too farfetched when
we consider that our own national security agencies
already monitor fax and email messages around the
world. Much of this electronic traffic can be inter-
cepted as it travels between the ground and a satellite,
or between two microwave relay towers. Just imagine
what the National Security Agency’s technology will
be able to do 100,000 years from now!  

Once we realize that ETI is likely monitoring our
telecommunications, a totally different strategy for
contact comes to mind. Instead of detecting ETI, we
can shift our focus to inviting contact. We can issue a
warm welcome to ETI, along with an invitation to
establish a dialogue with humankind. 

The previous section mentioned some elementary
ways of inviting contact: trying to attract alien craft
by using searchlights, flashlights, laser beams, infra-
red, radio, sounds, Morse code, or focused mental
concentration. Alternatively, we could issue an invi-
tation to ETI through floodlit billboards in remote
areas, through a flurry of email or fax messages, or
through international news broadcasts.

An even better place for invitations to ETI is the
World Wide Web, since ETI can readily find these
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invitations during its routine monitoring. Presum-
ably an intelligence that is 100,000 years beyond ours
will have little difficulty learning our languages and
surfing the Web as competently as we do. If it uses the
major search engines to find web pages on extrater-
restrial intelligence, alien intelligence, alien probe, or
invitation to ETI, for instance, it will find any invita-
tions that exist on the Web. A more extensive ratio-
nale  for  a  web-based inv itat ion, a long with
descriptions of six informal messages to ETI on the
Web, is presented by Tough (1999). 

Is ETI more likely to respond to an invitation from
a bureaucratic, formal organization or from a highly
committed informal group? There is no way to know
the answer to this question without experimenting.
There is a human parallel: some environmentalists
and some peace activists prefer to work through
informal networks or frontline grassroots groups,
others prefer larger and more formal nongovern-
mental organizations, and still others prefer to work
through the United Nations organizations. 

Consequently, the most effective strategy is for
humankind to issue a variety of invitations to ETI
from a range of groups and organizations. Over the
next few years, several official international organiza-
tions might issue their own invitations to ETI, for
instance, as may several other groups. UNESCO, the
UN General Assembly or its Committee on the
Peaceful Uses of Outer Space, and the SETI Commit-
tee of the International Academy of Astronautics are
excellent examples of official international organiza-
tions whose invitation could carry a lot of weight,
while the Planetary Society is an example of a citizen-
based group. Unfortunately, none of these organiza-
tions has demonstrated any interest in issuing an
invitation to ETI.

Fortunately, an informal group of 66 scientists
and artists, most of whom are already active in the
SETI field or the annual CONTACT conference, have
issued a warm welcome to ETI and an invitation to
engage in dialogue with humankind (Tough, 2000).
Their hope is that their ongoing interest in ETI, their
vision of a worldwide scientific and educational dia-
logue between ETI and humankind, and their
thoughtful preparations for contact will elicit a posi-
tive response from ETI. Perhaps they can be useful to
any extraterrestrial intelligence whose mission is to
deeply understand human culture, establish contact,
help and educate humanity, or link us to some galac-
tic network.

This project is primarily a social science project
that focuses on relationship and dialogue rather than
physical detection, and could actually succeed and
flourish without ever establishing the physical loca-
tion of ETI. By contrast, the first, fourth, and fifth
strategies rely primarily on the telescopes and space
missions of the physical sciences and aim to pinpoint
the exact location of ETI. At the same time, it is
worth noting that the Invitation to ETI project
depends on an extraordinary physical infrastructure
(the World Wide Web) that became sufficiently wide-
spread for such a project only around 1995 or 1996.
(The project was launched in 1996.) The project
itself is small-scale and reasonably inexpensive, but it
relies on the technological sophistication of the larg-
est and most expensive computer network in human
history.

The Invitation to ETI project has received about
30 responses so far, but most seemed to be delu-
sional, juvenile, or a prank. No respondent contin-
ued to communicate for very long after I (as
coordinator of the project) gently asked for evidence
of authenticity that would convince the group of 66
scientists. If any respondent succeeds in passing our
initial screening, then an independent team (skep-
tics, scientists, magicians, computer hackers) will
request and assess further evidence. Details are pro-
vided in section 8.3 of Tough (1998b). 

Unfortunately, formal international organizations
are not likely to issue an invitation to ETI in the near
future. All the more reason, then, for a committed
group of 66 leaders and researchers in extraterrestrial
intelligence to maintain its invitation on the Web. It
is a fresh low-cost strategy. Its payoff for humankind
could be an extraordinary wealth of information
through a lively scientific and educational dialogue
with a 100,000-year-old intelligence.

Readiness for Contact

Strategy #3: Become sufficiently prepared for con-
tact, thus encouraging ETI to respond.

If a very smart probe is monitoring our civiliza-
tion, it may be reluctant to establish overt contact
before we are clearly ready for such a disruptive and
transformative experience. In order to encourage
contact, then, we should do all that we can to prepare
for it. Our preparation will also be useful if any of the
other strategies succeeds, of course, but here we are
looking at preparation as a specific strategy used to
encourage contact. 



122 Section V, Paper 6 • How to Achieve Contact: Five Promising Strategies

Little work is currently being done to implement
this strategy. But two relevant invitational meetings
were held in July 1999. First, 23 people met in Denver
to examine potential scenarios immediately after
contact, in a workshop sponsored by the Interna-
tional Space Sciences Organization (1999). Then an
almost completely different group of 16 SETI scien-
tists met just before the Bioastronomy conference in
Hawaii to examine potential long-term scenarios, in
a workshop sponsored by the Foundation For the
Future. This volume includes the major ideas from
the Hawaii gathering. At both meetings, of course, an
underlying theme was the preparations that should
be implemented today.

What sorts of preparation and readiness might a
highly competent probe want? Perhaps a specific
plan for beneficial contact—a plan to be imple-
mented by one of the groups issuing an invitation,
for instance. Perhaps a suitable welcoming and nego-
tiating committee prepared to interact flexibly and
rapidly with an alien intelligence; again, this could be
one of the groups issuing an invitation. Perhaps a set
of thoughtful questions that humans hope ETI will
answer, as part of our initial contribution to a dia-
logue (Tough, forthcoming). Perhaps official United
Nations arrangements for a warm and secure wel-
come from all of humankind. Perhaps achieving
some sort of threshold, such as discovering the probe
(Strategy #1), attempting to communicate with it in
a friendly and appropriate manner (Strategy #2),
developing a worldwide web of computers, creating
some form of super-intelligence, launching our own
interstellar probe, or detecting a different civilization
many light-years away (Strategy #4 or #5). The con-
cept of a threshold or test is common in mass media
and science fiction, including movies such as 2001
and the recent Mission to Mars.

Although not easy, most of these forms of readi-
ness could be accomplished within the next few
years. Because their potential benefits far outweigh
their costs, they should be vigorously pursued.

Unfortunately, it is possible that ETI may insist on
a much more difficult threshold. ETI may hide and
remain silent until humankind stops waging wars
and despoiling its natural environment. All of us
should work on behalf of peace and the environ-
ment, of course, even though success is unlikely for
several decades. But we can also hope that the thresh-
old required for contact is simply readiness.

Astroengineering

Strategy #4: Try to detect astroengineering projects,
extraordinary energy use, byproducts, or other dis-
tant evidence of a technological civilization.

Astronomers may be able to detect signs of major
engineering projects or space colonization by civili-
zations whose technology has advanced far beyond
ours. Highly advanced technology may well give off
some evidence of its existence, and advanced civiliza-
tions may feel no need to conceal such evidence
because of the vast distances to other civilizations.

A review article by Guillermo Lemarchand (1994)
notes that “other civilizations at a more advanced
stage of technology may have turned their entire
planetary system into an immense Dyson sphere
around their sun to capture every photon of solar
energy. Even more advanced life forms may control a
whole galaxy of star systems or groups of galaxies
using technologies almost beyond our current com-
prehension” (page 12). Our astronomers may be able
to detect telltale evidence of such astroengineering
projects.

Interested in far-future developments in comput-
ers, neuroscience, and engineering, Robert Bradbury
(1999) looks ahead to the day when “continued
progress in these areas leads to a convergence which
results in megascale superintelligent thought
machines. These machines, referred to as Matrioshka
Brains, consume the entire power output of stars,
consume all of the useful construction material of a
solar system, have thought capacities limited by the
physics of the universe, and are essentially immor-
tal.” To detect extraterrestrial intelligence, “we should
start with the laws on which our particular universe
operates and the limits they impose on us. Projec-
tions should be made to determine the rate at which
intelligent civilizations, such as ours, approach the
limits imposed by these laws. Using these time hori-
zons, laws and limits, we may be better able to con-
struct an image of what alien intelligence may be like
and how we ourselves may evolve.” Bradbury urges
astronomers to move beyond their usual assumption
that the universe is dead; if several civilizations have
advanced to limits allowed by the physics already
known to us, their characteristics may explain some
observations that currently perplex astronomers. He
lists several common mysterious or anomalous
astronomical observations that could be signs of
gigantic super-intelligent computers, engineered gal-
axies, stellar mining, or other super-advanced tech-
nology. His examples include missing mass,
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gravitational microlensing observations, missing
stars in galactic halos, low surface brightness and
dwarf galaxies, an excess of far-infrared light detected
in the COBE mission, the age discrepancy between
the universe and globular clusters, the anisotropic
distribution around the galaxy of low temperature
objects in the IRAS survey data, the arrangement of
observable galaxies as “walls,” variations in the cos-
mic microwave background radiation, and the varia-
tion in the brightness of  Type Ia supernovas,
depending on their age.

Annis (1999) examined 31 spiral galaxies and 106
elliptical galaxies for evidence of Kardashev type III
(highly advanced) civilization. None of these galaxies
showed signs of modification, but he suggests a fur-
ther careful search.

Tilgner and Heinrichsen (1998) have described a
program for searching for astroengineering prod-
ucts, particularly Dyson spheres. 

If a distant civilization used beamed propulsion
between stars, we might be able to detect the beam
(Clements, 1999).

In a paper on potential new strategies, Alexey
Arkhipov (1998b) suggested a search for broadband
leakage of natural radio emissions of numerous arti-
ficial magnetospheres that protect inhabited orbital
constructions from star wind, because the interac-
tion of solar wind with planetary magnetospheres
generates powerful emissions at low frequencies.

Distant Artificial Signals

Strategy #5: Use radio and optical telescopes to
search for artificial signals from many light-years
away.

It is quite possible that some other civilization is
broadcasting a beacon or message in our direction by
radio or pulsed lasers. Radio and optical telescopes
can be used to search for these artificial signals, and
also to detect any inadvertent leakage from commu-
nications or radar. 

This broad strategy can be pursued in three dis-
tinct ways, generally called radio SETI, active SETI,
and optical SETI. Let’s examine each of these three in
turn.

The traditional strategy for 40 years, radio SETI is
still going strong. Its radio telescope icon is still the
most common symbol for the entire SETI field, and
it receives far more funding than any other strategy.
Several major search projects are still in operation,
although others have been shut down for various
reasons. Richly informative websites are maintained

by the SETI League, the Planetary Society, SETI Cen-
tre Australia, and the SETI Institute (www.set-
ileague.org; seti.planetary.org; seti.uws.edu.au;
www.seti.org).

To search for artificial radio signals, various
approaches have been implemented: single beam and
multibeam searches; all sky surveys; targeted
searches; piggybacking onto the research targets of
other astronomers; distributing data for analysis to
desktop computers around the world. Radio searches
may expand soon with telescope arrays covering one
hectare or even one square kilometer. SETI Australia
Centre has suggested searching for holographic
images, and some people have discussed a search for
extraterrestrial art or symphonies. 

Most radio searches focus on stars that could have
habitable planets. It is also possible to search for
radio signals from relay stations, knowledge deposi-
tories, artificial intelligence, probes, or other smart
machines located far from any planetary system on
which life could have readily arisen. Seth Shostak
closes his recent book with such a scenario, which
“suggests that SETI scientists consider aiming their
radio telescopes at some unconventional targets….
When we swing our radio telescopes towards the
heavens, we are looking for intelligence, after all, not
biology” (Shostak, 1998, page 201). 

Some people advocate sending a welcoming mes-
sage to extraterrestrial intelligence in hopes that it
will trigger a radio reply from ETI. This approach is
often called active SETI or ASETI. If the message is
carefully crafted amidst widespread discussion, such
an effort could be useful as part of a comprehensive
approach to radio SETI. An international committee
did discuss this approach in 1998, but little action has
ensued. 

A few uncoordinated ASETI efforts have arisen in
recent years. In 1997, the European Space Agency
collected more than 100,000 messages and signatures
on the Internet, loaded them onto a CD-ROM, and
sent it to the surface of Titan (Saturn’s largest moon).
One news report noted that the messages ranged
from whimsical invitations for aliens to come to din-
ner to appeals for galactic peace. An unrelated Amer-
ican commercial venture called Encounter 2001 used
radio for its active SETI in 1999. The last page of their
message, which was broadcast from a Ukrainian
antenna, invited anyone who reads it to reply and
send information about themselves. And a Brazilian
group of amateur astronomers prepared to launch
Extracom, an effort that they claim is “the first pri-
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vate extraterrestrial communication initiative.” Their
initial email announcement proclaimed that “it is
time to join the great galactic community. It is time
to speak freely from Earth to the whole universe”
(Marx, 1999).

Optical SETI tries to detect pulsed lasers, infrared
messages, or other artificial optical signals from
many light-years away. Stuart Kingsley has described
and promoted the idea of optical SETI for several
years, and maintains a richly informative website at
www.coseti.org. Also, Bioastronomy News (1999)
devoted one issue to optical SETI. It presented the
history and rationale, a list of theoretical and obser-
vational projects since 1961, and details on three
major searches that began in 1998. And Paul Horo-
witz (2000) surveyed, explained, and even illustrated
the optical SETI strategies.

Other Possible Strategies

In addition to the five particularly promising strate-
gies, several other possibilities have been suggested
by various scientists. 

 For example, perhaps a highly advanced technol-
ogy can use polarized neutrinos, quantum entangle-
ment, gamma rays, tachyons, gravitational waves, or
some other particle or technique to communicate
across vast distances. 

 Perhaps some alien intelligence embedded mes-
sages in the human genome or genetic code millions
of years ago. Or in microbes designed to survive in an
extreme environment, such as the deep hot zone of
Earth. Or in the DNA of organic material that
reaches our atmosphere from space. 

Perhaps signs of alien meddling in our society
could be detected if we looked far enough beyond the
mundane forms of  intervention that we might
readily expect. 

If we let our imaginations roam even further, we
could consider looking for people whose minds are
controlled by ETI or who are actually artificial life
forms manufactured by ETI. For instance, we could
study schizophrenics who believe they are ET: maybe
some of them are not as deluded as we assume. 

Summary and Reflections

Any extraterrestrial intelligence that we detect is
likely to be far ahead of us in knowledge and technol-
ogy—perhaps 100,000 years, a million years, or even
a billion. For ETI, sending a very smart probe to
monitor us could well be as easy as producing a bot-
tle of champagne is for us. If ETI exists in our galaxy,

there is a reasonably good chance that its probe has
already reached Earth.

This means that we should vigorously pursue and
support these three promising strategies for detect-
ing near-Earth ETI: (1) search the solar system and
Earth for physical evidence of an alien object or its
effects; (2) issue invitations asking ETI to have a dia-
logue with humankind; and (3) become sufficiently
prepared for contact, thus encouraging ETI to
respond.

We should also pursue two promising strategies
for detecting signs of intelligence that is many light-
years away: (4) search for astroengineering projects,
extraordinary energy use, by-products, or other dis-
tant evidence of a technological civilization, and (5)
use radio and optical telescopes to search for remote
artificial signals.

  Because each of these five strategies could suc-
ceed in certain circumstances in which other strate-
gies fail, humanity would be wise to vigorously
pursue all five. The valuable benefits to us and to
future generations could far outweigh the entire cost
of all five strategies. 

These five promising strategies provide a roadmap
to the future of SETI—a glimpse of the field’s likely
diversity within a decade or two. And by the year
3000, all five strategies may turn out to be successful.

The SETI field is united by its common aim of
detecting irrefutable scientific evidence of genuine
extraterrestrial intelligence. The wisest policy for
achieving this noble goal is to encourage and support
all five of the most promising strategies, while simul-
taneously continuing to assess the potential value of
other strategies as well.
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By Reed D. Riner
Northern Arizona University
Flagstaff, AZ

Editor’s Note:  Will it be easy, difficult, or impossible
for humans and an advanced alien intelligence to
understand each other? The potential difficulty of
such communication was a prevalent theme during
the Hawaii seminar.

Fortunately, a dissenting view has been presented
by Dr. Reed Riner. He tackled this question carefully
back in 1985 in this unpublished paper presented at
the third annual CONTACT conference. His conclu-
sion is that sustained and mutually beneficial contact
between alien cultures is quite possible.

Professor Jim Funaro, the founder of CONTACT,
has graciously permitted us to include this revised
version of the paper in the present volume. Current
information about CONTACT can be found at http:/
/www.cabrillo.cc.ca.us/contact.

The role-playing at CONTACT usually involves a
human team and a flesh-and-blood alien team, but
the March 2000 meeting experimented with a fresh
paradigm. The alien team consisted of  highly
advanced artificial intelligence (a super-smart com-
puter embedded in an alien probe that had reached
Earth). It had monitored our telecommunications,
including the World Wide Web, and learned our lan-
guages. The two teams were in different rooms and
communicated only by text. My assessment is that
the two teams overcame their inevitable communica-
tions difficulties quite rapidly, and conducted a sim-
ple but successful dialogue during the 50-minute
simulation. After experiencing this dialogue as the
leader of the human team, I became quite optimistic
about our chances of successful communication with
an alien intelligence. 

                                                                       —Allen Tough

Introduction 

In this discussion I attempt to demonstrate that sus-
tained and mutually beneficial contact between alien
intelligences and cultures is possible.(1) First I will
appraise the logistics of this third CONTACT confer-
ence. Then I will offer four other ethnographic
examples in which this kind of contact has happened
and argue through examples that because contact
between cultural aliens has happened before, it can
happen generally. Briefly I will suggest how this eth-
nographic line of inquiry may be extended. Then I
will draw some generalizations from the examples,
and argue for the legitimacy and productivity of con-
sidering culture as if it is a formal system, which it
may well be. In this context I will propose a more for-
mal argument of the contact thesis, and suggest with
four examples how this line of  inquiry may be
extended. 

The Continuity of CONTACT 

The title and theme for this paper were suggested by
Jim Funaro this past year (1984/5) in a series of tele-
phone conversations. For a few grim months and for
several kinds of reasons it appeared that we might
not have a CONTACT III…or IV or V or VI. But we
are here, and that is why I want to begin by celebrat-
ing the continuity of our CONTACT.

1. In preparing this paper for publication after 15 years since its
original conference presentation, I have pruned and moderated
the rhetoric that was intended to amuse as well as to stimulate an
audience composed mostly of friends and acquaintances, and I
have updated many of the citations. My remedial expansions and
clarifications in the body are set off in italics and footnotes. Many
of the examples are now dated, and the developments and refine-
ments during the interim merit incorporation, along with the
keener insights and criticisms into the argument. 

I have retained from the original version the thread of celebra-
tion of CONTACT, and I still believe that it will be possible to find
common denominators for meaningful communication with
extraterrestrial aliens, and languages, media to convey meaning in
the event that we meet—or create—sentient aliens.

Section V, Paper 7

The Contact Hypothesis:
On the Impossibility of Sustained and Mutually Beneficial 
Contact between Aliens, and Two Proofs to the Contrary
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Sometime in 1981/2 Funaro began work on a
project, the success of which seemed highly improba-
ble. He intended to summon, to lure, and otherwise
entice, representatives from three mutually alien cul-
tures—some science-fiction writers, some graphic
and performing artists, and some anthropologists—
out of their traditional territories. He proposed ask-
ing them not just to meet each other, but to collabo-
rate, deliberately and enthusiastically, in a mutually
beneficial process of sustained contact. 

 Considered analytically, this enterprise required
organizing on at least seven different levels. The par-
ticipants, coming from different cultural contexts,
would have to: 

1. Be funded, transported, housed, fed, etc. 

2. Be supported with local arrangements, publicity,
etc. 

3. Get to know and trust one another as individuals. 

4. Learn each others’ languages and frames of refer-
ence, and discover common currencies of reci-
procity and exchange. 

5. Discover what resources—and needs—each indi-
vidual and group had to contribute to the enter-
prise. 

6. Invent some processes for interaction, some roles
and role-relationships. 

7. Invent a vision of beneficial common purpose. 

It is always best to start this kind of project by
building a small system that works (Weick, 1969:105-
108). Seven levels of organization is not a particularly
small system; it approaches the complexity of invent-
ing and engineering a whole culture (Jay, 1971;
Weick, 1969:6). I’m sure skeptics laughed when Fun-
aro first sat down at the typewriter, and hasten to
note that he now uses a MAC to manage this
extended exercise in problem-solving behavior.

Some of the parts of this manifold task were easier
than others. He had, initially at least, a host of eager
minions to whom component parts of the larger task
could be delegated. He carefully selected the agents
for contact who were already motivated to commu-
nicate with one another—writers who thought and
wrote anthropologically, and anthropologists and
other social scientists who were as interested in alter-
native and hypothetical cultures as they were in
actual ones. Artists to mediate between them. Funaro
had a sketch of structure, one that created a true
“field” by combining the complementary processes

of critical observation, the symposia, and subjective
participation, the simulation activity, the first Bate-
son Project. And he had a generally defined objective,
inspired by conversations with Gregory Bateson;
their common objective was not quite so general as
“to boldly go where no minds had gone before,” but
more specifically to explore and define the limits of
our concept of “the alien” and the possibilities that
would follow from contact with the aliens through
the process called play.(2) Never, of course, has there
been  any question that structured information,
ideas, art, and knowledge would emerge as the cur-
rency of this exchange. 

These resources notwithstanding, forging a sus-
tained and mutually beneficial contact among such
aliens was unlikely. It is generally thought that any
meaningful communication with alien intelligences
is impossible. There are serious arguments against it: 

• What is the likelihood that any alien intelligences
exist?(3)

• What is the likelihood that we will ever encounter
them? 

• What is the compound probability that they and we
will be motivated to communicate with each other? 

• What is the likelihood that we will be able to commu-
nicate with each other? 

• What is the likelihood that any kind of sustained and
mutually beneficial relationship could result from
such communication? 

The answer to these questions is the product of
their five likelihoods, and that is a very small number
indeed. It would seem to be a probability that bor-
ders more nearly on impossibility, or fantasy, than on
likelihood. 

The fact that we are here, that we can celebrate the
continuity of our CONTACT, is one empirical dem-
onstration that sustained and mutually beneficial
contact between aliens can be achieved. Our CON-
TACT provides us with an immediate and concrete, if
micro, example of sustained and mutually beneficial
contact between aliens. We are participant-observers
embedded in a field that is our own continuing cre-

2.  Critical, often peer-refereed, dialogue about the “other” sur-
faced in anthropology in 1985, well-exemplified by Jacob Pan-
dian’s Anthropology and the Western Tradition (1985). 

3. I wrote in ignorance of the Drake Equation; 
see http://www.seti-inst.edu .
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ation, and a pretty fancy piece of applied anthropol-
ogy it is, Mr. Funaro.

Ethnographic Examples

But one case, especially under the limited and
favored circumstances that support CONTACT,
should not be, by itself, generalized to a proof. 

The most voluminous argument against alien
contact is not one of  slim odds for their—the
Aliens’—existence and the possibility of our contact-
ing them, of imperialistic CONTACT. I think we can
accept the reckonings of contemporary cosmologists
that the probability for this is 1 (one). Rather, the
reigning argument against sustained and beneficial
contact proceeds from the apparent fact that most
instances of culture contact in OUR historic experi-
ence have resulted in the emasculating subordination
of one party by the other or the destruction of one or
mutually by both parties. The popular image of alien
contact situations is: “They destroy, enslave, colonial-
ize us, perhaps inadvertently, or we would do that
unto them, however inadvertently, or we both
destroy each other…inevitably because of an inabil-
ity to communicate.”

It is pertinent to note that simultaneous with this,
our CONTACT-III (1985) conference members of
the European Federation of Intercultural Learning
and the World Futures Studies Federation are con-
vened in Rome (26 Sep–1 Oct, 1985; the CONTACT
venue was subsequently reset to the now-traditional 1st

weekend in March) to discuss: “Common Values for
Humankind: Is Cultural Diversity Compatible with
Peace?” (WFSF Newsletter, 1985:3-5). The gloomy
supposition about contacts with cultural aliens is
acceptable if one’s examples are drawn only from the
domain of conventionally recorded history. But that
sample is deceptive because it is drawn from a single
category—the realm of imperial states; it is that per-
nicious “sample of one” again. 

Conventionally recorded history, our own sample
of one, is the product of nation-states and empires,
those hierarchically organized sociocultural systems
in which “history” has been written by the elite,
about the elite and for the elite—that favored 10% of
the population at the top of the power pyramid, and
consuming 90% of the product. A broader, more
legitimate sample should include the cultures from
outside of history: the bands, tribes, and chiefdoms
who collectively represent well over 98% of the sum
total of human experience, whose history is oral,
mythological, and archaeological, and whose organi-

zation is other than rigidly hierarchical. This broader
example provides numerous examples of nonde-
structive, sustained, and mutually beneficial multi-
cultural contacts. The Pomo trade feasts in central
California, the Iroquois and Creek Confederacies
around the Great Lakes, the Taos Pueblo trade fairs
that preceded white contact, and the pre-contact
trade networks that connected the Pacific Coast and
the Greater Southwest all illustrate sustained and
beneficial contacts. The Bantu-pygmy symbiosis
provides an example from outside the Americas
(Turnbull, 1963). But three of the most conspicuous
examples, examples that illustrate mutually benefi-
cial contact at three successive level of sociocultural
integration, are potlatching on the Northwest Coast
of North America, the Kula Ring in the Melanesian
Pacific, and the symbiotic relationship among the
Kohistanis, Pathans, and Gujars in the Pakastani
State of Swat. I will describe each briefly.

Potlatching was a system of reciprocal feasting and
gift-giving among some 31 or more different chief-
doms representing seven language families and three
different linguistic phyla, distributed along the 1500
miles of the Northwest Coast from the panhandle of
Alaska down into Oregon (Spencer & Jennings,
1977:116-118). The reciprocity of feasting amelio-
rated the negative effects of local scarcities and sur-
pluses. The gift-giving had longer-range effects,
temporally and geographically, allocating both mate-
rial and non-material commodities—tools, the
products and formulas of the plastic and performed
arts, and elements of ideology. These kinds of alloca-
tions were effective both within and among the par-
ticipating cultures. The combination of feasting and
gift-giving had the further effect of keeping settle-
ment and land use patterns in a  continuing
non-depleting relationship with the ecology (Vayda,
1961; Piddock, 1965; Suttles, 1960).

In Melanesia, diametrically across the Pacific from
the Northwest Coast of North America, the Kula
Ring of inter-island trade facilitated sustained and
mutually beneficial culture contacts among 16
island-based cultures—and perhaps as many as a
half-dozen more peripheral participants. The Ring
spanned an area roughly 200 miles in diameter, and
included 16 routes, the longest of which was 130
miles. These were traversed by large expeditions in
outrigger canoes connecting the cultures in “trade,
magic, ceremonial exchange, overseas travel and
pleasure seeking” (Malinowski, 1922; Hoebel,
1972:349, also Hunter and Whitten, 1976: 248—
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250). We can infer that this system provided
extended benefits comparable to those of potlatch-
ing. 

The case in the mountainous Pakistani Northwest
frontier state of Swat provides a different kind of
example. Here 30,000 Dardic-speaking, village-living
Kohistanis, organized into loosely connected patri-
lineages, subsist by irrigated terrace agriculture and
transhumant herding. They share the territory with
450,000 Pashto-speaking Pathans who are organized
into a complex multi-caste society on an intensive
agricultural base—and with an uncertain number of
Gujri-speaking Gujars, four patrilineal clan/tribes of
nomadic herdsmen. The whole system is character-
ized by the stable co-residence of the three ethnic/lin-
guistic groups. Each group exploits different but
interdigitated ecological niches and is linked to each
of the other groups in symbiotic economic relations
(Barth, 1956). 

Examples of sustained and mutually beneficial
culture contact seem to proliferate outside the states,
outside those systems that are organized in terms of
asymmetrical and exploitive power and economic
relationships. This pyramidic organization in the
examples known to us is justified and legitimized by
dualistic and patristic background assumptions that
posit an equally asymmetrical relationship between
humans, nature, and some ultimate reality—like
Heaven or Utopia. Also note that organized warfare
with uniforms, ranks, codified tactics, and strategies,
and the motivation to conquest seem to be unique to
the state category of sociocultural systems. This
strongly suggests that exploitive, destructive relations
between cultures is a phenomenon derivative from
some kinds of cultural organization and not from
others, and previous samples have looked only at the
state kind. 

We also observe that, while the examples of con-
structive contact cluster outside the state category,
they are not ubiquitous there; this seems to imply
that however beneficial and desirable they may be,
there is a certain kind of improbability about them.
The improbability of these kinds of events supports
rather than challenges my argument. The contact
process can express a quest for a higher level of orga-
nization and for intelligence. Intelligence and organi-
zation are expressions of  a single process: the
systematic removal of randomness, of equivocality,
and of ambiguity, and overall the reduction of
entropy (Weick, 1969:29; Hofstadter, 1979:629-32).
This process is encoded, made manifest in structures

and organizations (Bohannan, 1973). From this it
follows that the more improbable the structure and
organization of an event, the more intelligence lies
behind it. The converse is equally true.

The ethnographic examples differ in an important
respect  f rom the  CONTACT example :  they
evolved—slowly, arbitrarily, pretty much by trial and
error. CONTACT, by contrast, was preconceived and
deliberate, planned. Our CONTACT more nearly
approximates the suddenness with which extrater-
restrial contact is apt to occur—suddenly if not
intentionally. 

Regardless, it would be instructive and immedi-
ately useful, to proceed with an exercise in controlled
comparison over the seven levels of organization that
we can see in our own CONTACT situation to dis-
cover exactly what more specific significant features
these—and similar—cases hold in common. I will
defer that to another time because I have demon-
strated that there is a sufficient number of well-docu-
mented cases to support the thesis that mutually
beneficial contacts have been devised and sustained
among mutually alien human groups—across the
broadest differences in ways of thinking that we
know. 

Generalizations 

Now I want to draw some generalizations from the
preceding as a way of moving into the formal proof.
People who have thought about how intelligence
could evolve propose a kind of creature that may be
legitimately, if sparsely, described as “creatures who
have a carbon-based biology, are bigger than Irish
setters and smaller than grizzly bears, have heads
centralizing the primary sensory and data processing
functions at one end, and excretory sphincters, or
their equivalents, at the other” (de Camp, 1939;
Clement, 1974). These assumptions are reasonable
and sufficiently general to apply in specifying our
category of “alien.” Further, this kind of alien will be
motivated by a hierarchy of basic needs akin to that
described by Maslow (1970, 1971), a system that medi-
ates between whatever “biology” characterizes the
alien, and the information system that directs its
behavior. 

We may also generally say of these creatures that
they are: 

1. Surviving, communicating creatures who are 
intent on extending their abilities to control and 
predict  their physical surroundings.  
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2. Creatures who have evolved matched sets of sen-
sors—effectors for dealing with their physical sit-
uation. 

3. Creatures who possess the ability (and the moti-
vation) to  tackle hard problems—ones that are
interesting,  rich, and non-trivial in the mathe-
matical sense of  the word; in other words, they
can learn.

(Minsky, 1985:128.) 

No one knows where the fuzzy grey line between
non-intelligent and intelligent behavior lies; in fact,
to suggest that a sharp borderline exists is probably
erroneous. The essential abilities for intelligence are
certainly: 

• To respond to situations very flexibly 

• To take advantage of fortuitous circumstances 

• To make sense out of ambiguous or contradictory
messages 

• To recognize the relative importance of different
elements of a situation 

• To find similarities between situations despite dif-
ferences that may separate them 

• To draw distinctions between situations despite
similarities that may link them 

• To synthesize new concepts by taking old concepts
apart  and putting them together in new ways 

• To come up with ideas that are novel 

(Hofstadter, 1979:26.) 

Now, having specified and restricted the category
of what constitutes a plausible, sentient, and general-
ized “alien” I must collaterally make more explicit
what I will mean by “culture” in the more formal
proof.

Culture consists of patterns, 
explicit and implicit, 
of and for behavior 
acquired and transmitted by symbols, 
constituting the distinctive achievements 
of human groups, 
including their embodiment in artifacts; 

(and that) 
the essential core of culture 
consists of traditional 
(i.e., historically derived and selected) 
ideas and especially their attached values; 

(and that) 
culture systems may, 
on the one hand, 
be considered as products of action, 
and on the other 
as conditioning elements of future action. 

(Kroeber and Kluckhohn, 1952:181)

Or, as Kluckhohn said elsewhere, “all those histor-
ically created designs for living, explicit and implicit,
rational, irrational, and nonrational which existed at
any given time as potential guides for action.” (Kroe-
ber and Kelly, 1945)  

Culture is patterns and ideas—organized infor-
mation as shared among members of a population. A
culture, more precisely a cultural tradition is, there-
fore, a kind of  pool of  information elements,
encoded as signs and symbols. These elements are
invented or borrowed, organized and used, more or
less self-consciously, by one or more species. They
are the technology that enables intelligence, just as
genes and chromosomes are the technology that
enables life. The increasing number of chimps, goril-
las, and orangutans, three different species of higher
primate, acquiring some proficiency in American
Sign Language demonstrates that cultural elements
can be transmitted across species boundaries. 

This description of culture also includes the idea
that culture is a system of doubly encoded informa-
tion. It is encoded once in the mind of the culture
bearer and once again in observable, sometimes rela-
tively permanent, utterances, actions, and artifacts
(Bohannan, 1973), or as artifacts, phenomofacts,
and mentifacts  (Kealiinohomoku, 1975:19,21,26),
or as genes, memes, and ideons (Brown and Green-
hood, 1985). Only when this second coding occurs
do parts of the information system become manifest,
shared, part of culture, and accessible to study. Cul-
ture is an information-based, intra-, inter-, and extra-
somatic, intentional system, the use of which is the
strategy of adaptation employed by, potentially, a mul-
titude of species. (Humans are born without culture
and have to learn it; if they fail to learn it by puberty
they seem to loose the ability to learn culture and do not
achieve human developmental potential.)

Formal Proof of the Contact Thesis 

The preceding generalizations about “alien” and
“culture” provide us with the minimum requisites
for intelligence and with solid ground for examining
cultures as systems akin to artificial intelligence. This
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more formal proof of the contact hypothesis must
now bring these two together. It must show first that
there are universals of intelligence that can provide a
common ground for communication between alien
intelligences. Then it must show or persuade that
these universals of intelligence will result in universal
patterns of culture that can provide a common
ground for sustained and mutually beneficial contact
between alien cultures. Finally the formal proof
should identify the kinds of patterns these are likely
to be. 

Part One, a formal argument for the possibility of
“Communication with Alien Intelligence,” has been
presented by one of the founding deans of artificial
intelligence research, Marvin Minsky (1985). Let me
recapitulate. 

From a Principle of Economy, Minsky argues that
every intelligence must develop symbol systems(4).
These systems would represent things, causes, and
goals, and be used to formulate and remember the
procedures developed for achieving such goals. He
contends that only a symbol system can enable a
creature to solve the wide range of new, different
kinds of problems with a speed sufficient to be recog-
nized as intelligence. In fact, Minsky seems to equate
the development and use of a symbol system with
intelligence; we cannot determine from the remain-
der of his discussion whether he is talking about uni-
versals of  intelligence or universals of  symbol
systems. Minsky’s position, we infer, is that such a
distinction is irrelevant, that no alternative is possi-
ble. 

Minsky proceeds to offer us three sets of capacities
requisite to intelligence. These sets of capabilities
address respectively the creation, the representation
and transmission, and the content of knowledge.
With respect to the creation of knowledge, Minsky
argues that seven abilities are requisite to the effective
manipulation of symbols in learning quickly how to
solve hard problems. This set includes the abilities to: 

Bre a k  h a rd  p ro b l e m s  i n to  s i m p l e r  o n e s
(sub-goals) 

1. Make descriptions based on parts and relations 

2. Explain and understand how things change 

3. Accumulate experience about similar problems 

4. Efficiently allocate scarce resources 

5. Organize work before filling in the details (to
plan) 

6. Provide for the problem-solver’s own welfare (to
possess self-awareness) 

Minsky’s second set of requisite capacities con-
cerns, more particularly, the representation and
transmission of knowledge. He argues for the inevi-
tability of: 

1. Object symbols—representing objects, ideas, pro-
cesses and events 

2. Difference symbols—representing differences
between, and change in, objects 

3. Cause symbols 

4. Clause structures—for simplifying and embed-
ding complicated structures 

Minsky then argues for a Principle of Sparseness,
which entails universals with respect to the content
of intelligence. “Every intelligence,” he says, “will
eventually encounter certain very special ideas
because these particular ideas are very much simpler
than other ideas with similar uses.” He finds exam-
ples of these ideas in arithmetic, causal reasoning,
economics, utility, linear approximation, probability,
and the simplest program-like processes. The Peri-
odic Table of chemical elements and the Mainstream
distribution of stellar types provide additional exam-
ples. These are ideas, information structures, that
have no easily accessible alternatives. They stand out
as “islands of efficiency” in the open sea of all possi-
ble lines of thought. The implication of this Principle
of Sparseness is that systems of intelligence cannot
proliferate in an unlimited number of directions and
configurations, but rather that all of them must
exhibit a common central tendency toward the most
efficient structures that connect those “islands of
[cognitive] efficiency.” 

Minsky’s conclusions dovetail with an extensive
body of  anthropological literature that, taken
together, demonstrates the essential processual unity
of the phenomena we variously observe and label as
“pre-articulate semantic deep-structure” (Chafe,
1970); “mind/intelligence”(Bateson, p.c. Apr 1977 in
Riner, 1984); “problem-solving/ organizing behav-

4. Symbol—any representation of an element of thought, from
written character to elaborate choreography, to which meaning
or other significance is attributed by the users, the characteristic
that Hockett designates as  “arbitrariness of patterning” in his
identification of the ten distinctive features of language (1960),
whereas sign designates a simpler, more mechanical, physical and
invariant connection between the sign and what it signifies, as
smoke is a singular and direct product of fire. The naturally
occurring languages of humans are symbol systems that incorpo-
rate elements of simpler sign systems.
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ior,” “language” including symbol systems generally,
and “culture” (Brown and Greenhood, 1985; Bohan-
nan, 1973; Frelich, 1975; Gardner, 1985;  Fox, 1979;
Jung, 1916; Kearney, 1984; Miller, 1978; Powers,
1973; and Weick, 1969). 

In other words, these differently labeled phenom-
ena are expressions in differing media of a few com-
mon processes—a system of a few rules and all their
consequences. We can expect principles of organiza-
tion that apply at one level and in one medium to
apply at all consequent levels and in all media—in
each case limited and molded by the particular con-
text and medium of expression. 

Common processes, it follows, will result in com-
mon, at least isomorphic, products and patterns of
expression. My thesis in this more formalized argu-
ment is that the common processes, these universals
of all kinds of symbol systems and small sets of rules,
provide the foundation for both communication and
sustained and mutually beneficial contacts among
aliens. Now it remains to illustrate what some of the
kinds of processes and patterns are that we can
expect to find as universals in alien—terrestrial and
extraterrestrial—cultures. Four come immediately to
mind(5); these are: 

1. Small sets of rules 

2. Recursive systems and fractals 

3. Decision trees and expert systems 

4. Popping levels to generate meta-rules 

Let me explain each of these processes and point
to one or two examples of its cultural manifestations. 

Every Principle of Economy will argue that fewer
resources are expended in following a smaller set of
rules than in following a larger one. This conserva-
tion of resources does not, however, limit the pro-
ductivity of a set of rules. The ten definitions and
postulates, including the rule for congruence, are
sufficient to establish each of the Euclidean and
non-Euclidean geometries, each of which is poten-
tially unlimited in its expansion. Fewer rather than
more rules actually increase the flexibility of their
application. 

A cultural example of this is provided by the case
of human kinship systems, elegantly in the case of the
aboriginal Australian Arunta’s marriage rule that ego

shall marry his mother’s mother’s brother’s daugh-
ter’s daughter—a rule that can be abbreviated: EGO
= mo-mo-br-da-da. The context for this rule is cre-
ated by the simple system of paired, complementary,
and asymmetrical distinctions of  age, sex, and
descent (vs. affiliation), the distinctions that are uni-
versal in kinship categories. There are only six effec-
tive pairs(6),  a very deceptively simple set of rules. In
this context the easily learned rule results, in the
ideal, in the generational and reciprocal exchange of
mates between each pair of most distantly related
descent groups in a system of eight groups. It takes
eight colors and a three-dimensional, seven-genera-
tional event space to portray the proper and expected
organization of Arunta society. (Service 1978:20-26).

The extent and complexity of effort that goes into
describing this system illustrates another distinctive
feature of small sets of rules: their asymmetry. While
a small set of rules can generate a very complex sys-
tem, seldom if ever can a very complex system be
described in a small set of rules. The Arunta case does
not belie this asymmetry; the rule was in fact elicited
not by analysis of observed cases, but by an ethnogra-
pher who asked an insider to the cultural system.

John Horton Conway’s remarkable cellular
automaton simulation “game,” LIFE, illustrates some
other significant features of small sets of rules (Gard-
ner, 1970a,b,c; 1971a,b,c,d).   There are only six rules
in this small set: 

1. LIFE is played in a tessellated field—usually a reg-
ularly tessellated, two-dimensional field like a 
sheet of graph paper 

2. The player fills an arbitrary configuration of
cells—and applies the next three rules repeti-
tively: 
a) SURVIVAL—every cell with two or three
neighbors survives and is copied into the next
generation. 
b) DEATH—every cell with one or no neighbors
dies of isolation, and every cell with four or more
neighbors dies of overcrowding; their cells are
emptied in the next generation. 
 c) BIRTH—every empty cell with exactly three
neighbors is a birth cell; these are filled in the next
generation. 

5. These four were current “hot topics” in 1985; in 2000 I would
focus on the modeling of systems’ dynamics and simulations,
including how these incorporate the examples here.

6. The pairs are WIfe-HUsband, MOther-DAughter/SOn, FAther-
DAughter/SOn, and SIster-BRother; all extended kin can be spec-
ified by concatenations of these six role labels, entailing modifica-
tions on the six fundamental relationships they describe.
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3. Rules 2b and 2c are applied “simultaneously.” 

LIFE illustrates the variety of small sets of rules
that constitute recursive systems—systems in which
one set of rules is applied repeatedly to its own
sequentially generated and transformed products.
The rules in the game of LIFE are deceptively simple,
but the products are curiously complex. Every popu-
lation entered into this process exhibits a tendency
toward, and/or complete conservation of, spatial
symmetry. While most configurations disintegrate
and disappear within a few generations, some small
percentage of them arrive at stable, usually regularly
oscillating, end states (ethnographically illustrated
by gumsa and gumlao (Leach, 1954)). A yet smaller
number of initial configurations continue in unlim-
ited evolution, and a very small number of these gen-
erate offspring who go on to live autonomous lives of
their own. This last small number of configurations
are unusually intelligent, we are forced to say, and no
doubt closely related to Minsky’s “isolated islands of
(cognitive) efficiency.” 

 The products of LIFE, like those of so many
recursive processes, are temporally asymmetrical:
one cannot predict the configuration of any future
generation (except by working it out, which is not
prediction); neither can one reconstruct the configu-
ration of the preceding generation, even if you do try
to work it out. Each population’s future is unpredict-
able, and its past is unreconstructable…so long as
you are working from outside the system. 

The products of LIFE present yet another curios-
ity: many of them appear to be fractals. Fractals are
structures or patterns of  information that are
self-symmetrical. That is, a small piece of a fractal
structure mirrors the shape of a larger piece, like
holographic images in popular understanding, and
the whole structure exists in a fractional or decimal
dimensionality somewhere between 1 and 2, 2 and 3,
and, we suppose, on beyond that. Fractals are the
kinds of structures that one sees in Brown-and-
Greenhoodian movement and thermonuclear turbu-
lence, in the distribution of metals in the Earth, and
in the bonds and bends of macro-molecules, in the
contours of islands and lakes, mountains and valleys,
and clouds, in the distribution of species in an eco-
system such as the great Okefenokee Swamp, hears in
the music of Bach and again sees, increasingly, in
computer-generated art  (Mandlebrot, 1977; Peter-
son, 1984a,b; Raloff, 1982; Science News, 1983, 1980;
Thomsen, 1982,1980; Weisenburd, 1985). 

The preceding are all  examples of  fractals
expressed in natural material structures where the
basic forms of materials—circle, spiral, meander and
helix, branching patterns, and polygons (especially
the hexagon)—predominate (Nova, 1985). We can
expect systems of intelligence and culture to con-
verge on these essentials and to produce fractals
der ivative of  these and, subsequently, many
less-probable structures. The music of Bach and
computer-generated art provide two examples from
known cultural systems. I have found the implicit
structures and historical changes of design in Navajo
rugs, ritual, sand paintings, and myth consistent in
this respect (Riner, 1986). Surely these principles are
ubiquitous in systems built by sentients.

And why is the ideal structure of Arunta kinship
patterning never observed in fact? Because the facts,
and the chances, of a material, entropic medium of
expression intervene. As Mandlebrodt, the discoverer
of fractals says, “[They are] randomness combined
with self-interaction to a strong degree” (Peterson,
1984a). Wherever the pattern of an ideal and proper
system rubs up against the constraints of smart,
entropic, material reality we can expect to find a frac-
tal (Weisenburd, 1985:279; Freilich, 1975:208-209). I
wonder how many other fractal patterns may await
discovery in dusty ethnographies? 

The next formal system phenomenon that we can
expect to find expressed in all cultural systems is
decision trees(7). These can result in elaborate expert
systems for tasks as diverse as diagnosing illness in a
patient, to parsing the structures of a language, clas-
sifying a botanical sample, prospecting for petro-
leum, or modeling the economic behavior of
traditional Navajos in the contemporary market
(Waldrop, 1985; Thompson and Thompson, 1985;
Wood, p.c.). But all decision trees begin in someone’s
perception of difference, a drawing of a simple, usu-
ally binary, distinction within/among its fields of
perceptions such as: light–dark, loud–soft, harsh–
smooth, etc.…again and again and again in an
expanding fractal field of the simple…usually 3-ele-
ment, jointed branch, Y-kind of structure, aimed at
reduction of ambiguity. 

7. This item of rhetoric, the one that drew the biggest laugh in the
conference paper, I have preserved. Folklore in the academy says
that big ideas come back every generation, every 20 to 25 years.
That may be a fundamental insight into the Great Scheme of
Things (GST). This one, GST—General Systems Theory—seems
to be doing so as I revise. 
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As an example of a decision tree well documented
in cultures, I offer Figure 1 that depicts the universals
of human worldview (Kearney, 1984:65-89). In each
instance of branching, I have identified the general
nature of the distinction drawn there. For a number
of reasons (e.g., making sense of spatio-temporal
context, and intangibles such as relationships and
causality; Kearney, 1984:89-107) it appears that
human distinction-drawing goes off simultaneously
in at least four or six more dimensions than the two
that I can depict in Figure 1. 

Examples of many more specific decision trees,
some approaching the multidimensional complexity
of semantic networks, characterize a tradition of
anthropological research that spans work from the
Voegelins’ Hopi Domains (Voegelin and Voegelin,
1957) through the ethnoscience/ethnosemantic
school of Frake, 1962; Werner and Schoepfle, 1987;
Spradley, 1980, 1979, and into the present. 

Finally we come to popping. This is moving one’s
focus of attention up one level of abstraction to the
next in order to write or discover a meta-rule, or
down one level in detail to specify procedures. Pop-
ping happens all the time in cultural systems, so
much so that Marvin Harris has emphasized it in his
central and strongest argument for “Why a Perfect
Knowledge of All the Rules One Must Know to Act
Like a Native Cannot Lead to the Knowledge of How
Natives Act” (Harris, 1974). Harris’ thesis, however,
confounds how any human in any culture can always

rationalize; that is, how one can always cite, invent,
infer, or abduct a culturally acceptable rule for
almost any behavior, no matter how deviant. This
point is well made in Mary Douglas’ essay “Jokes”
(Douglas, 1975).

Popping to a meta-level is not anything more or
less than the inverse or complement of embedding.
And embedding, Minsky’s “clause structures,” is
another variety of recursion (Hofstadter, 1979:
127-135). If our alien intelligence or culture does not
exhibit this particular feature, embedding—and
popping, then it probably isn’t intelligent.

Let me try for some kind of closure. 
Most people argue—shallowly, I believe—that

sustained and mutually beneficial contact with aliens
is improbable, probably impossible, and “more ’n
likely” undesirable anyhow. I have accepted the opin-
ion of cosmologists that the existence and likelihood
of an encounter with aliens is probable—and proba-
bly equal to 1, equal to certainty. 

I have presented ethnographic evidence, the cases
of our own persistent CONTACT, also of potlatch-
ing, the Kula Ring and tri-ethnic symbiosis among
sociocultural systems in Swat, that sustained and
mutually beneficial multicultural contacts among
communities of Homo sapiens have occurred, and
that they have bridged some of the greatest differ-
ences in ways of thinking that we are able to docu-
ment among human communities.
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I’ve gone on to argue for a more formal substanti-
ation of the contact hypothesis: 

First, that culture (and by extension, or inclusion,
language), the indigenous problem-solving/organiz-
ing behaviors, and formulations of mind/ intelli-
gence, may be legitimately and productively
represented and investigated as if culture is a formal
system, another specie of artificial intelligence. 

Second, that artificial intelligence research pro-
vides convincing argument that these kinds of sys-
tems do have common properties—universals of
process and universals of content. 

Third, that these universals are manifest in small
sets of rules, including recursive systems generating
fractals, decision trees and expert systems, and pop-
ping up to new levels to write meta-rules, and down
to subordinate levels to write specifications, among
their resultant products. 

Throughout I have assumed that these kinds of
universals, these information-preserving transfor-
mations, are the necessary and sufficient foundation
upon which sustained and mutually beneficial con-
tact with aliens can be established. 

To the extent that I have persuaded readers to this
position, then: Viva CONTACT! 
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ABSTRACT

E. O. Wilson’s recent plea for employing consilience
to achieve knowledge unification focuses on linking
the biological and social sciences/humanities, yet
admits to only minimal progress. If and when SETI
succeeds in making contact with extraterrestrial civ-
ilizations, a comparative study of these could provide
a means for overcoming current barriers to linking
the natural and cultural realms, and thereby promote
the unity of knowledge. Keywords: consilience, unity
of knowledge, SETI, extraterrestrial civilization.

Forty years ago, the physicist-turned-novelist C. P.
Snow published The Two Cultures and the Scientific
Revolution,1 in which he complained how intellectual
life was increasingly being split between two cultures,
that of the natural sciences and that of the literary
disciplines. One of the main criticisms of Snow’s
work was not that he exaggerated the intellectual
fragmentation of his day, but that he oversimplified it
by focusing on literature to stand for all the humani-
ties, and, above all, by ignoring the social sciences.2

Recently the distinguished biologist Edward O. Wil-
son has revisited the gulf between academic cultures
in Consilience: The Unity of Knowledge,3 a book in
which he makes an earnest plea for a return to the
Enlightenment ideal of the unity of knowledge by
building bridges across the divide between the natu-
ral sciences on the one hand, and the social sciences
and humanities on other hand. 

 Consilience, the means Wilson chooses for work-
ing toward unity, is an obscure term coined in 1840
by William Whewell, a Victorian polymath who has
also been credited with introducing, or at least popu-
larizing, such better-known neologisms as physicist
and scientist.4 Wilson describes consilience as “liter-

ally a ‘jumping-together’ of knowledge by the linking
of facts and fact-based theory across disciplines to
create a common groundwork of explanation.” He
also quotes Whewell’s more formal explanation:
“The Consilience of Inductions takes place when an
Induction, obtained from one class of facts, coincides
with an Induction, obtained from another class of
facts. This Consilience is a test of the truth of the the-
ory in which it occurs.”5 As a “modest example” of
consilience, Wilson offers his own work from the
1950s, in which he collaborated with a chemist and a
mathematician to establish the chemical means by
which ants communicate alarm signals.

To test the hypothesis that ants transmit the sig-
nals chemically rather than by sight or sound, Wilson
first dissected freshly killed worker ants to obtain
organs that might contain chemical releasers, now
known as pheromones. He then presented the
crushed organ tissue to groups of worker ants, and
learned that two particular glands were active in the
sense that the worker ants were galvanized into
action by pheromones apparently released from the
tissue. Wilson then recruited a chemist to analyze the
extremely small organic samples that presumably
contained the pheromones.

Using gas chromatography and mass spectrome-
try, the chemist identified the active substances as a
medley of compounds. He then obtained samples of
identical compounds that had been synthesized in
the laboratory to guarantee their purity, and these
were presented in minute quantities to the ants. That
the same responses were obtained as in the first
experiments confirmed that the compounds identi-
fied were the alarm pheromones. The next step was
to involve a mathematician to construct physical
models of the diffusion of the pheromone molecules,
and then to use both the models and experiments to
measure the rate of spread of the molecules and the
sensitivity of the ants to them in order to establish
with some certainty that workers release evaporated
pheromones in order to communicate.6 To Wilson,
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reductionism is the cutting edge of science, involving
“the breaking apart of nature into its natural consti-
uents” and then the folding of “the laws and princi-
ples of each level of organization into those at more
general, hence more fundamental, levels.”7 In isolat-
ing the pheromone compounds, and then tracing
how these are diffused to transmit alarms, he and his
colleagues were able to reduce the communicative
behavior of ants to the molecular level, bringing it
into the realm of physics and its laws.

Wilson considers that a high degree of consilience
has been achieved only in the natural sciences, nota-
bly in physics, chemistry, and some branches of biol-
ogy, and he points out that among these fields such
hybrid domains of research as chemical physics,
physical chemistry, molecular genetics, and chemical
ecology are becoming commonplace. Although he
laments that consilience has yet to link the natural
sciences with the social sciences and humanities, he
nonetheless views the boundary between them “not
as a territorial line but as a broad and mostly unex-
plored terrain awaiting cooperative entry from both
sides.”8 Given his previous work in advocating the
new discipline of sociobiology, as well as the study of
gene-culture coevolution,9 it is not surprising that he
believes that biology is best situated for bridging the
gap between academic cultures:

We know that virtually all of human behavior is
transmitted by culture. We also know that biology
has an important effect on the origin of culture and
its transmission. The question remaining is how
biology and culture interact, and in particular how
they interact across all societies to create the com-
monalties of human nature. What, in the final analy-
sis, joins the deep, mostly genetic history of the
species as a whole to the more recent cultural histo-
ries of its far-flung societies? That, in my opinion, is
the nub of the relationship between the two cultures.
It can be stated as a problem to be solved, the central
problem of the social sciences and the humanities,
and simultaneously one of the great remaining prob-
lems of the natural sciences.

In Wilson’s view, since culture is created by the
communal mind, and each mind in turn is the prod-
uct of the genetically structured human brain, genes
and culture are inseverably linked. Nonetheless, he
admits that the exact ways genes and culture interact
elude us. For instance, take the incest taboo prohibit-
ing mating with close kin. Wilson highlights it as one
of the best-documented instances of gene-culture
interaction, but also as an example of how we do not

yet fully understand that interaction. As anthropolo-
gists have long pointed out, this prohibition is a
human universal that appears to have a natural basis,
though one not necessarily mediated by a conscious
realization that close-kin matings are more likely to
result in unhealthy children. In careful studies that
took advantage of natural experiments performed in
different cultures in which unrelated boys and girls
were regularly reared together from infancy, anthro-
pologists have demonstrated that when these chil-
dren mature they have no sexual interest in one
another, resist being forced into marriage, and if so
forced, have high adultery and divorce rates. Yet the
physical basis for this aversion has yet to be discov-
ered. Also, there remains to be answered the question
of why, if there is a natural basis for avoiding close-
kin mating, is there any need for explicit incest
taboos. Furthermore, it is apparent that these taboos
are culturally molded rules that vary widely from
group to group in terms of the categories of kin
included, and may even be reversed in some highly
stratified cultures, such as those of ancient Hawaii
and Egypt, in which elites were encouraged to mate
with close kin, ideally full siblings.10

Not only is human gene-culture interaction prov-
ing to be difficult to unravel, but many humanists
and social scientists object to what they call “reduc-
tionist” attempts to “biologize” human phenom-
ena.1 1  As adherents of  Descartes’ mind-body
dualism, they regard culture as the superorganic
product of the mind and not at all reducible to biol-
ogy. In addition, some biologists charge that in the
rush to link culture and biology, theorists err in
regarding increasing complexity as inevitable, and in
attempting to analyze cultural change in terms of
Darwinian evolution.12 Furthermore, attempts to
find a biological basis for human behavior are also
resisted on the grounds that such research leads to
the labeling of certain races or classes as genetically
inferior.13

At first glance, SETI (the Search for Extraterres-
trial Intelligence) might not seem to have anything to
do with employing consilience in the quest for
knowledge unification. (Historians of science will
also note that Whewell was a vigorous opponent of
the “plurality of worlds” hypothesis.14) However,
even though its technical roots are in physics and
astronomy, and natural scientists have led its devel-
opment, I argue that SETI has the potential for play-
ing a major role in transcending intellectual
boundaries.
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Consider the primary question that SETI seeks to
answer: Are there extraterrestrial civilizations? This is
an old concern. Hypotheses about other populated
worlds can be traced at least as far back as the Dem-
ocritus, Lucretius, and other early thinkers.15 Now,
with radio SETI well underway, planet discoveries
becoming almost routine, and new initiatives for
detecting microbial life beyond Earth in the works,
the scenario of cosmic evolution—from the Big Bang
through the formation of galaxies, stars, and planets
to the rise of life, complex life, and intelligence—has
become what historian Steven Dick calls the “cosmo-
logical worldview” of our age.16 That we can model
such a grand evolutionary sequence, and also test
parts of it, would have delighted the luminaries of the
Enlightenment, for cosmic evolution links physical,
biological, and cultural knowledge on a truly cosmic
scale.

Whereas four decades ago Snow despaired that he
could find no place where the two cultures meet, a
decade ago I did not hesitate to claim that SETI is one
field initiated and led by natural scientists that
readily invites participation by specialists from the
social sciences and humanities.17 Since then a num-
ber of anthropologists, psychologists, sociologists,
historians, philosophers, theologians, and others
from across the cultural divide have participated in
the SETI endeavor.18 To be sure, they have primarily
worked on such activities as examining the premises
behind search strategies, considering methods for
interpreting any messages received, developing pro-
cedures for breaking the news of contact, and formu-
lating a reply, and have not been directly involved in
designing search instruments and algorithms, and
then actually conducting the search. Nevertheless,
whatever the division of labor, this participation in
SETI of specialists from disciplines scattered across
the two intellectual cultures could be setting the stage
for a grand experiment in consilience.

At the beginning of his book, Wilson notes that
although astronomy, geology, and evolutionary biol-
ogy are primarily historical disciplines linked by con-
silience to the rest of the natural sciences, human
history stands apart as a branch of learning in its own
right. “But,” Wilson then rhetorically adds, “if ten
thousand humanoid histories could be traced on ten
thousand Earthlike planets, and from a comparative
study of these histories empirical tests and principles
evolved, historiography—the explanation of histori-
cal trends—would already be a natural science.”19

Although Wilson did not develop this idea, as an

anthropologist sometimes involved with SETI I can-
not resist exploring it further. Let us assume that dur-
ing the 21st century, contact is made with a number
of extraterrestrial civilizations occupying star sys-
tems arrayed around our own, and that through con-
certed efforts lasting many generations, if  not
centuries, meaningful communication is eventually
established with at least some of these civilizations.
This would not require that extraterrestrials be
humanoid in the literal sense of the word, but only
that there be sufficient convergence in intelligence,
technology, and epistemology so that sharing of
knowledge would be possible. We would then be in a
position to learn about other biologies, societies, and
cultures, as well as the ways extraterrestrials do sci-
ence.

Such an endeavor would surely involve a wide
array of specialists from a variety of disciplines,
including new ones developed especially to meet the
challenge of learning about extraterrestrials, as dis-
tinct from detecting them. Yet no matter how inter-
disciplinary this effort might be, it would have to go
beyond the descriptive level if anything like the con-
silience Wilson calls for is to be achieved. To be sure,
detailed descriptions of each civilization, natural/
cultural histories if you will, would be valuable addi-
tions to any Encyclopedia Galactica, but without fur-
ther analysis the real opportunity would be lost.

A science of civilizations is required, one that
would compare and contrast a wide variety of inde-
pendent cases in order to suggest hypotheses, which
then could be multiply tested in order to investigate
how diverse societies and cultures developed from
their respective biological bases and how these in
turn are linked to fundamental physical laws and
principles. That might seem like a tall order for a spe-
cies that is making such slow progress in unifying
knowledge on its home planet. Yet one main reason
for this may be simply that we are seriously handi-
capped by having only one case to study of the origin
of life and then the development of complexity, intel-
ligence, culture, consciousness, and all that. How far
would the study of stellar evolution have proceeded if
we could have investigated only our own star? Or the
study of the planetary formation if Earth was the
only planet we knew? We need extraterrestrial civili-
zations to introduce us to an array of possibilities and
variations beyond our experience, and also to shock
us out of such parochialisms as regarding ourselves as
the summit and final goal of evolution, or resisting
the exploration of links between human culture and
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its biological roots. But would such a brave new
metadiscipline be able to analyze dispassionately civ-
ilizations that might be repugnant to basic human
values and experience? 

Consider, for example, the possibility of encoun-
tering post-biological civilizations. Those who look
forward to the day when humans will be replaced by
immortal electronic machines would, of course, be
delighted to learn from any civilizations composed of
such creations—if they indeed exist. In contrast,
most humanists, and—judging from Wilson’s last
sentence in Consilience wherein he warns against sur-
rendering our genetic nature to “machine-aided rati-
ocination”—many biologists as well, would probably
be repelled by machine ETs.20 Just as anthropologists
had to overcome ethnocentrism and adopt a stance
of cultural relativism in order to study the myriad of
human cultures and societies here on Earth, so may
those who would dare to compare and contrast all
nature of extraterrestrials have to be prepared to rec-
ognize and suspend their own biocentrism.

What about the shock of discovering extraterres-
trials so far in advance of us that they seem godlike in
their powers and intellect? When in the 1970s the
Nobel laureates Wald, Ryle, and Lederberg warned
that radio contact with advanced civilizations would
devastate the human spirit, what they really seem to
have had in mind was that learning all the secrets of
nature from mature extraterrestrials would ruin the
game for scientists.21

Such a view leaves out exobiologists, as well as
adventurous anthropologists, political scientists, and
other social scientists who would probably delight in
having advanced civilizations to study, and perhaps
also to assess as models, good and bad, for charting
our own future development. Furthermore, those
physical scientists willing to swallow their pride and
undertake comparative science studies would be in a
position to answer such fundamental questions as
whether there is only one way of doing science or
many. It could also turn out, as Konstantin Tsiolk-
ovsky once optimistically suggested, that even if
older extraterrestrials considered us young and
childlike, they would nonetheless welcome us as
newcomers who might bring to the community of
advanced but jaded civilizations new solutions to the
problems of existence.22

What if total consilience, which Wilson character-
izes as the linking of all knowledge on the basis that
“nature is organized by simple universal laws of phys-
ics to which all other laws and principles can eventu-

ally be reduced,” proves to be an unattainable dream?
He himself readily admits that consilience is a tran-
scendental worldview rather than a science, and that
it is probably an oversimplification and one day may
even be proven to be wrong.23 Perhaps, as many
social scientists and humanists suspect, there are lim-
its to the reductionism that has been so central to
progress in the physical sciences. Although Wilson
calls for multiple forays from both sides into the
uncharted territory between the two cultures, he
rejects entry by one of the main methodological con-
tributions of social science, that of the holistic
approach to sociocultural phenomena.24 Yet at least
one natural scientist also interested in unifying
knowledge, Eric Chaisson, has pointed out that pro-
posed research on cosmic evolution embodies a
holistic approach that refreshingly contrasts with the
myopic tendencies of reductionist science.25

Finally, what if all SETI efforts, from current radio
and optical searches to future interstellar probes and
piloted reconnaissance missions, fail to turn up any
signs of advanced extraterrestrial life in our sector of
the galaxy? However sobering such a discovery would
be for cosmic evolutionists, those interested in
human space expansion would certainly take the
apparent absence of extraterrestrials in our galactic
neighborhood as a green light for humanity’s spread-
ing throughout that region. Let us further imagine
that through learning how to settle on and around
various planets and smaller bodies of our solar sys-
tem, and the development of powerful space drives
and multigenerational spaceships, humans would
eventually be able to migrate to nearby star systems
and found viable communities there. Then frus-
trated would-be students of independently evolved
extraterrestrials would have the opportunity to study
how our descendants evolve culturally and biologi-
cally as they scatter through space. 

Such an endeavor might not have all the cosmo-
logical glamour and consilient potential of a disci-
p l ine  devoted  to  ana lyz ing  autochthonous
civilizations. But it would have the advantage of
methodological control, for each new outpost would
spring from the common biocultural base of terres-
trial humanity. Moreover, it would also provide good
practice for if and when extraterrestrials living else-
where in the galaxy are eventually contacted.26
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ABSTRACT

Among the four operating principles of the NASA
Astrobiology Roadmap, Principle 3 recognizes broad
societal interest for the implications of astrobiology.
Although several meetings have been convened in
the past decade to discuss the implications of extra-
terrestrial intelligence, none has addressed the
broader implications of astrobiology as now defined
at NASA. Here we survey these societal questions,
and argue that they deserve further serious study, in
accordance with the National Aeronautics and Space
Act of 1958. Astrobiology, already an interdiscipli-
nary field in terms of the physical and biological sci-
ences, should now embrace the humanities and the
social and behavioral sciences in order to explore its
cultural implications. Such study is part of the gen-
eral need for better dialogue between science and
society.

Justification for Study of Cultural Questions

Astrobiology, as defined within the NASA Astrobiol-
ogy Roadmap (NASA, 1999), seeks to answer three
fundamental questions: 1) How does life begin and
evolve? 2) Does life exist elsewhere in the universe?
and 3) What is life’s future on Earth and beyond?
Because the answers to these questions bear on fun-
damental human concerns, I argue here that NASA’s
Astrobiology Program, as well as exobiologists and
bioastronomers in general, should address the cul-
tural impact of their work. In doing so, they should
encourage input from specialists in the humanities
and the social and behavioral sciences.

It is important at the outset to define what we
mean by “culture.” For anthropologists, culture is
“the total way of life of a discrete society—its reli-
gion, myths, art, technology, sports, and all the other
systematic knowledge transmitted across genera-
tions.” Put another way, “culture is a product; is his-
torical; includes ideas, patterns, and values; is
selective; is learned; is based upon symbols; and is an
abstraction from behavior and the products of
behavior” (Wilson, 1998, p. 130). According to Har-
vard biologist E. O. Wilson, each society creates cul-
ture, and is created by it. Our inquiry, then, is to
determine the potential impact of astrobiology on
this symbolic communal and evolving worldview
that each society creates—a tall order indeed, but
one that multidisciplinary study may systematically
tackle in increments.

The study of the cultural impact of astrobiology is
justified from many points of view. Primarily, it is an
interesting and important problem that adds another
dimension to astrobiology. It is well to remember
that cosmic evolution does not end with astronomy
or biology, but with culture; the evolution of human
culture, and possibly cultures beyond the Earth, is
not only part of cosmic evolution, but arguably the
most interesting part. Such study is also entirely in
keeping with the National Aeronautics and Space Act
of 1958, in which one of the eight objectives of the
U.S. space program is “the establishment of long-
range studies of the potential benefits to be gained
from, the opportunities for, and the problems
involved in the utilization of aeronautical and space
activities for peaceful and scientific purposes” (Logs-
don, 1995). Though the Space Act has been amended
many times, this objective has remained unchanged.
It has also remained largely unfulfilled, aside from a
NASA-sponsored Brookings Institution study (U. S.
Congress, 1961), a NASA-sponsored study at Boston
University (Berenzden, 1973), and a series of NASA
workshops in 1991–1992 (Billingham et al., 1999).
There is interest, however, both among the public
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and at the highest levels of government, as evidenced
by the Vice President’s Space Science Symposium
convened in December 1996 in the wake of the Mars
rock, especially to discuss the cultural implications of
that discovery (Lawler, 1996a, 1996b; Macilwain,
1996). We are thus faced with a golden opportunity.
With the inauguration of NASA’s Astrobiology Pro-
gram, the time has come to focus on this objective
once again.

One of the exciting aspects of astrobiology, and
one of the features that distinguish it from the earlier
exobiology program in NASA, is that the Astrobiol-
ogy Roadmap recognizes the cultural dimensions of
its work from the beginning. One of the groups at the
Roadmap meeting formulated a “Question 7” in

addition to the scientific questions: “How will astro-
biology affect and interact with human societies and
cultures?” The third of the four operating principles
of the Roadmap “integral to the entire Astrobiology
Program” states that “Astrobiology recognizes a
broad societal interest in our subject, especially in
areas such as the search for extraterrestrial life and
the potential to engineer new life forms adapted to
live on other worlds.” This principle, as distinct from
Principle 4 on education and public outreach, was
presumably formulated with a view toward action,
no less than the Roadmap’s scientific aspects. In this
paper we make a first reconnaissance of the scope of
the cultural aspects of astrobiology as defined above,
and issue a call for action. 

Table I: Astrobiology Roadmap Questions and Their Cultural Implications

QUESTIONS IMPLICATIONS

Roadmap Scientific/
Representative Cultural

Philosophical Ethical Theological General/Societal

Q.1 Origin and Evolution of Life
(Goals 1-4)

P
O
L
I
C
Y

Our Place in the History of Life Schopf (1999)

Nature of Life Davies (1998)

A Cosmic Imperative? deDuve (1995)

Chance and Necessity Monod (1971)

Q.2 Life in the Universe
(Goals 5-8)

A. Primitive

B. Intelligent

Contact Davies (1995) Ruse (1985)
Billingham et al 

(1999)
Harrison (1997)

Epistemology
Rescher (1985)
Minsky (1985)

Relation to God
McMullin (2000)

Coyne (2000)

Q.3 Future of Life on Earth 
and Beyond (Goals 9-10)

Planetary Protection
Randolph, Race & 

McKay (1997)

Environmental Change & Ecosystems

Artificial Life/Bioengineering

Terraforming McKay (1990)

Space Exploration McCurdy (1997)

Space Colonization
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Astrobiology’s Three Fundamental Questions 
and Their Implications

Although a good deal of thought has been given to
the cultural impact of a successful SETI (Search for
Extraterrestrial Intelligence) program, the impact of
astrobiology, as encapsulated in its three fundamen-
tal questions, is much broader. In addition to intelli-
gent life, we are interested in the quite different
implications of microbial life and life that may be
complex, but not intelligent. Moreover, astrobiology
has a large historical dimension in that we are also
interested in life’s past, and it has a forward-looking
dimension because we want to explore life’s future—
on Earth and beyond. These questions give astrobiol-
ogy a breadth that exobiology never had, with corre-
spondingly broader implications. 

If we take each of the three questions in turn, and
ask what the implications will be for society, we end
up with an enormous two-dimensional matrix. Here
we concentrate on only a small part of the matrix, the
philosophical, ethical, and theological implications
(Table I), which are also identified in the Table with
each of the Astrobiology Roadmap Goals. These
parts of the matrix, in my opinion, are particularly
important because they form our worldview, and
thus affect all other parts of society. Several aspects of
this matrix merit emphasis: 1) The listing of repre-
sentative studies indicates that some thought has
been given to these issues; the point is that the entire
problem has not been approached systematically.
The study of the cultural implications of astrobiol-
ogy is at a stage where exobiology was 40 years ago,
with sporadic individual interest but little dialogue
and thus little progress in the sense of systematic
study. 2) We must recognize a third dimension to the
matrix: different societies will be affected differently
because they each have different cultures. Thus, the
theological effects of contact with extraterrestrial
intelligence would be very different for Chinese reli-
gions as contrasted with the Christianity embraced
by much of the Western world. 3) An important fea-
ture of the matrix is the policy dimension: the study
of cultural implications is not purely academic, but is
undertaken with the idea of informing policy. For a
national policy strategy, the matrix would be consid-
erably smaller, but for global policy we can see the
complexity involved. Thus we envision a very large
three-dimensional matrix as the structure for our
study, of which we address only a very small part in
this paper.

Origin and Evolution of Life

Astrobiology’s emphasis on the origin and evolution
of life (Roadmap Goals 1-4) recalls the statement of
T. H. Huxley in the context of Darwinism: “The
question of questions for mankind—the problem
which underlies all others, and is more deeply inter-
esting than any other, is the ascertainment of the
place which Man occupies in nature and of his rela-
tions to the universe of things” (Huxley, 1863).
Surely one of the overarching results of origin and
evolution of life studies will be a better understand-
ing of our temporal place in the history of life on
Earth. Surely, the discovery of the ancient origins of
life some 3.8 billion years ago has already had an
effect on human culture, as has the demonstration
that bacteria ruled the Earth for the vast majority of
that period. The relatively recent rise of the genus
Homo, much less Homo sapiens, surely has lessons for
our worldview. Exactly what they are should be the
subject of further research.

Aside from illuminating our place in nature, ori-
gin of life studies force us to ask further questions
such as “What is life?” “Is there a cosmic imperative
for life imbedded in the laws of Nature?” and “What
is the role of chance and necessity in the origin and
evolution of life?” Research on molecular biology has
already produced considerable discussion on the lat-
ter (Monod, 1971), but the answer to this question
and others will depend on which of the three or four
theories of origin of life, or what combination of
them, proves to be true (Davies, in press). Life arising
from panspermia will have quite different implica-
tions than if it arose on Earth, whether in Darwin’s
warm pond, in hydrothermal vents, or in the hot
deep biosphere (Gold, 1999). Scientists have been
asking these questions for years; it is time to engage
the broader scholarly world as well.

 Life in the Universe

The question of life in the universe (Roadmap Goals
5-8) brings another set of concerns. In any discussion
of the cultural implications of life in the universe, we
immediately need to distinguish primitive from
intelligent life. Given the history of life on Earth—
ruled by bacteria for more than two billion years—
we perhaps need to consider that the universe is full
of bacteria. Anyone who thinks this has no implica-
tions for society should recall the reaction three years
ago to the claim of Martian fossils. The media were
full of speculations about their meaning; the Vice
President specifically convened a seminar of experts
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to discuss the societal implications, and funding was
provided in no small part leading to the Origins and
Astrobiology programs we have today. Undoubtedly
part of the excitement had to do with the implica-
tions for the abundance of extraterrestrial intelli-
gence, but the existence of extraterrestrial bacteria,
possibly with their own biochemistries, would have
its own set of implications. The cultural impact of
primitive life, however, has received no serious study.

The impact of intelligent life, by contrast, has been
the subject of much speculation, and some serious
study. Different approaches to the long-term prob-
lems of contact have been explored by Almar (1995),
Billingham et al. (1999), Dick (1995), Harrison
(1997), and Tough (1991), among others. The short-
term reaction in the event of contact has been dis-
cussed in considerable detail (Tarter and Michaud,
1990), and policy issues regarding a response to an
extraterrestrial communication are under consider-
ation (Michaud, 1998). The problem of objective
knowledge, or “extraterrestrial epistemology,” has
been broached by Rescher (1985) and Minsky
(1985), while Ruse (1985) and Randolph, Race, and
McKay (1997) have outlined ethical considerations.
Theological issues are coming more to the fore, and
are discussed in Dick (1996, 1998, in press), Crowe
(1986), Coyne (in press), McMullin (in press), and
Peters (1994), among others. From this small sample,
one can glimpse the scope of the problem of the cul-
tural implications of extraterrestrial intelligence.
Social scientists have only begun to think about how
these problems might be addressed (Harrison, Bill-
ingham, Dick, et al., 1998).

One of the conclusions of the studies thus far is
that the discovery of extraterrestrial intelligence will
be very much scenario-dependent. Any serious study
of the impact of extraterrestrial intelligence must cat-
egorize the types of contact; a very general categori-
zation of scenarios as terrestrial or extraterrestrial,
and direct or remote is given in Table II, together
with examples from science fiction. Although terres-
trial modes of contact are not currently in favor
among most scientists, they are logical possibilities
and the subject of both science (Bracewell, 1975;
Tough, 1998) and science fiction. (There is also a
considerable popular following in the case of UFOs
and alien abductions). Direct extraterrestrial contact
is also currently considered unlikely, but again the
subject of much science fiction. Indirect contact by
radio, optical, or other electromagnetic means is cur-
rently the favored scenario, and the one to which

most attention has been given in terms of implica-
tions. But clearly each of the four types of contact
would have its own set of implications for each of the
elements in the cultural matrix. Even a brief consid-
eration of the cultural implications of SETI demon-
strates that the subject is complex, involving matrices
embedded within matrices, but that these complexi-
ties may be approached systematically in discrete
parts.

* More than one mode of contact takes place

Future of Life on Earth and Beyond

The future of life on Earth and beyond, the subject of
Roadmap Goals 9 and 10, has implications best
known today in terms of planetary protection and
the problems of contamination and back contamina-
tion. These indeed are important and have been
given prominent attention because the problems are
immediate, and the potential implications cata-
strophic. The ethical questions, however, have only
begun to be explored (Randolph, Race, and McKay,
1997). Moreover, astrobiology’s third question raises
many other cultural issues. Moving beyond the
planet may mean producing artificial life for bioengi-
neering ecosystems, in its grandest vision known as
terraforming. Probably in the lifetimes of our chil-
dren, certainly in the 21st century, the issue of ter-
raforming Mars will become real; it behooves us to
begin to consider the philosophical, ethical, and
broader cultural implications now. Similarly Goal 9’s
emphasis on the interplay of environmental change
and ecosystems raises broad questions that society
has already had to tackle. As McKay (1990, in press)
points out, we may soon be faced with extending the
principles of environmental ethics to Mars. 

Table II: Modes of Contact with 
Extraterrestrial Intelligence 
(and Some Representative Science Fiction Scenarios)

TERRESTRIAL EXTRATERRESTRIAL

DIRECT

Wells, 
War of the Worlds

Clarke, 
Rendevous with Rama*

Clarke, 
Childhood’s End

Bradbury, 
Martian Chronicles

ET: The Extraterrestrial Alien (and it’s sequels)

INDIRECT

Clarke, 
2001: A Space Odyssey*

Gunn, 
The Listeners

McCollum, 
Lifeprobe

Hoyle, 
The Black Cloud

Sagan, 
Contact*
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Movement off of planet Earth (Finney and Jones,
1984) also raises the entire spectrum of issues associ-
ated with space exploration, in terms of manned or
unmanned, the problems and opportunities of space
colonization, and societal spending priorities. Per-
haps more than the other two questions, Question 3
raises the issue of where our species wants to go in its
cultural evolution, and emphasizes that to a large
extent human cultural evolution is in our own hands.
I stress again that cultural evolution must be viewed
as part of cosmic evolution; indeed it is indisputable
that the pace of cultural evolution now rapidly out-
paces biological evolution (though genetic engineer-
ing may change that in the future). An understanding
of human cultural evolution is essential to under-
standing ourselves and our future, and it will be
essential for mutual understanding in the event of
extraterrestrial contact. Viewed as a part of cosmic
evolution, cultural evolution fits squarely in the con-
text of astrobiology and the famous “L” (lifetime of
communicative civilizations) parameter of the Drake
Equation. Indeed, many have pointed out that the
number of communicative civilizations in our galaxy
(N) approximates L; since L depends in large part on
the success or failure of cultural evolution, an under-
standing of human cultural evolution is one of the
few ways we have at present to study L and better
determine N. The humanities and social sciences are
in a position to make significant contributions to this
study.

Approaches and Goals

Social scientists must ask how we can systematically
approach these difficult questions, these questions of
the “benefits, opportunities, and problems” of astro-
biology, in the spirit of the National Aeronautics and
Space Act of 1958 and in the interest of encouraging
dialogue between science and society. Of course we
cannot predict the short- or long-term implications
of astrobiology. But is there any systematic way for at
least discussing them? Given the fact that different
scenarios imply different implications, let me suggest
three approaches that might guide us in our thinking
about implications.

First, we must make use of the humanities, for the
humanities study the elements that drive cultural
evolution. History may be seen as a vast set of social
experiments, conducted under many conditions.
Surely, the record of these experiments must be used
in any assessment of the effect of astrobiology on
human cultural evolution. As a start, we should ask

what effect space exploration has had on human cul-
tural evolution in the last 40 years (McCurdy, 1997).
Next, we might ask how humans have reacted to par-
ticular ideas or events. The historical record of public
reaction to past false alarms of extraterrestrial life,
whether the canals of Mars, reaction to the Orson
Welles broadcast of War of the Worlds in 1938, reac-
tion to UFOs, the discovery of pulsars, and the now
well-known history of extraterrestrial life debate
(Crowe, 1986; Dick, 1982, 1996, 1998; Guthke,
1990), are among the events that should prove rele-
vant. The idea of “life beyond Earth,” whether termed
exobiology, astrobiology, or bioastronomy, has exer-
cised a peculiarly strong lure in American culture, a
phenomenon that should itself be studied. 

More generally the humanities provide us with
analogues of possible futures. An analogue is no
more than a model, a concept very successfully used
in the natural sciences, less so in the humanities and
social sciences. Astrobiologists do not hesitate to use,
with caution, Antarctica and Lake Vostok as ana-
logues to conditions on Mars and Europa, respec-
tively. In the case of SETI, to take a well-known
example of analogical reasoning, one hears a good
deal about physical culture contacts on Earth. But
most scientists in the SETI field think direct physical
culture contacts are unlikely, though contact with an
alien probe in the vicinity of Earth must be consid-
ered a logical possibility (Bracewell, 1975; Tough,
1998). In the typical radio SETI scenario, a simple
“dial tone” would provide evidence of a technologi-
cal civilization, while decoding a message would ini-
tiate intellectual contact. For the latter, a much better
analogue in Earth history is the transmission of
knowledge from the ancient Greeks to the Latin West
via the Arabs in the 12th and 13th centuries (Dick,
1995), an event that led to the European Renaissance. 

More generally still, I have argued elsewhere that
the idea of a universe with abundant life constitutes a
worldview, analogous to the Copernican and Dar-
winian worldviews. If one accepts the claim that the
biological universe is very different from the physical
universe, we can study what effect changing world-
views have had on society (Dick, 1995). Worldviews
traverse various stages, from motivation to evidence
to opposition and confirmation or rejection, and
there are very rich studies in the history of science
elaborating the short- and long-term implications of
worldviews like Copernicanism or Darwinism. So
the humanities offer a number of approaches to the
cultural implications of astrobiology.
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Secondly, aside from history and the humanities,
one should use the tools of the social and behavioral
sciences, which admittedly are not as robust as the
natural sciences, but which should play a role in the
multidisciplinary science that is astrobiology. If, as E.
O. Wilson and others have argued, there is such a
thing as gene-culture co-evolution, it offers a starting
point for studying cultural evolution based on the
natural sciences. If, as Dawkins (1976) has argued,
the “meme” is the unit of cultural evolution equiva-
lent to the gene in biology, human cultural evolution
including movement off of planet Earth may be stud-
ied using this increasingly developed concept (Black-
more, 1999). Alternatively, Albert Harrison’s recent
book, After Contact: The Human Response to Extra-
terrestrial Life has led the way in showing how fields
such as psychology, sociology, and anthropology can
be used as an aid to thinking about implications of
contact, an approach that may be generalized to
astrobiology. In particular he advocates a kind of sys-
tems approach, called Living Systems Theory, in
which what we know about organisms, societies, and
supranational systems on Earth can be used to dis-
cuss the outer space analogues of aliens, alien civili-
zations, and the galactic club. Yet another approach
envisions an “alien anthropologist,” who could apply
the tools of anthropology to the Earth from an alien
perspective.

Third, in addition to the humanities and social
sciences, human imagination, so colorfully rendered
in science fiction literature, is a rich resource for
studying the implications of astrobiology. Authors
such as Arthur C. Clarke have given considerable
thought to the consequences of contact in fictional
form. Childhood’s End, Rendezvous with Rama, and
2001: A Space Odyssey all provide engaging explora-
tions of different contact scenarios. Carl Sagan’s Con-
tact asks probing questions about the relation of
science and religion. At the other extreme of extrater-
restrial morality, we have the genre of H. G. Wells’
War of the Worlds, Aliens, Independence Day, and
Starship Troopers. Perhaps more realistically, Stanis-
law Lem’s Solaris is a haunting story of contact with
intelligence beyond our understanding. On the issue
of extraterrestrial contamination, Michael Crichton’s
The Andromeda Strain is a thought-provoking exer-
cise. Other science fiction authors have explored
extraterrestrial environmental ethics, terraforming,
and the problems of space colonization. Although
one can argue about which scenarios are more likely,

there is an enormous database of thought in the best
science fiction that should not be ignored.

Undoubtedly a group of interdisciplinary special-
ists would produce a more robust list of approaches
to the cultural implications of astrobiology’s three
questions. Some may consider such study premature,
since we do not yet know whether or not life exists
beyond Earth, or when we will terraform planets or
colonize outer space. But I think it fair to say the sci-
entific consensus is that extraterrestrial life is likely,
and that problems like terraforming and coloniza-
tion will face us as real problems in the 21st century.
As the anthropologist Ashley Montague said 25 years
ago at the NASA-sponsored Symposium at Boston
University, it is important that we think about the
cultural impact of exobiology well in advance of the
discovery of extraterrestrial life. With the increasing
attention now given to astrobiology, that sentiment
may be reiterated, and extended to all of astrobiol-
ogy’s broader implications.

Conclusions

In closing, I would argue that it is prudent and essen-
tial for the Astrobiology Program to support research
on the implications of its work. The public supports
NASA’s Astrobiology Program with its tax dollars; it
is interested in the implications of this research,
which deserves nothing less than systematic study by
experts from many fields. The need for study of the
implications of science has been explicitly recog-
nized, for example, in the Human Genome Project,
which devotes 3-5% of its budget to ethical, legal,
and social issues. While the genomic issues are
admittedly more pressing, it may surely be argued
that a small percentage of astrobiology funding
should be allocated to studying cultural implications,
in accordance with the National Aeronautics and
Space Act of 1958.

The study of the cultural aspects of astrobiology,
however, need not confine its hopes to the success of
similar studies such as the Human Genome Project.
As Finney argues in this volume, astrobiology is stra-
tegically placed at the boundaries between disci-
plines—whether of the natural sciences, the social
sciences, or the humanities—and so is in a unique
position to cultivate the unity of knowledge in the
deep sense that E. O. Wilson has elaborated in his
recent book Consilience (Wilson, 1998). Even if life is
not discovered beyond the Earth, a fundamental role
in bringing about the unity of knowledge would be a
stunning success for astrobiology in the 21st century
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and the third millennium. Exobiology has already
brought together the physical and biological sciences
in unprecedented cooperation. I urge NASA and the
astrobiology/bioastronomy communities to broaden
their interdisciplinary scope yet again, this time to
the humanities and social sciences, and to take up the
broader challenges sure to come as astrobiology
moves forward with its scientific goals.
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Introduction

The purpose of the Seminar on the Cultural Impact
of Extraterrestrial Contact, sponsored by the Foun-
dation For the Future, was the study of the long-term
impact—for our terrestrial civilization—of a dia-
logue between humankind and a highly advanced
extraterrestrial society. According to the organizers,
humanity’s interaction with other galactic civiliza-
tions will likely have a greater positive impact than
almost any other event in the Third Millennium.
Over the last 40 years, several speculations about the
characteristics, contents, and social impact of the
discovery of an extraterrestrial message were made
by scientists and scholars all over the world.

Based on a hypothetical distribution of advanced
technological civilizations in the galaxy, Sebastian
von Hoerner (1961) estimated that the civilizations
we will find will probably be much older than we are,
and they will be more advanced. He considered that
our chance of learning from them might be the most
important incentive for our search. According to
these ideas and due to the large interstellar distances,
the extraterrestrial contacting signals would already
contain high-information messages (including an
introduction to a language). There might be some
speaking and listening , but mutual exchange of
knowledge would be rather limited because of the
long time scale involved. 

Shklovskii and Sagan (1966) and Sagan (1973,
1980) took all these original ideas and extended them
into the concept of Encyclopedia Galactica. They
imagined that a hypothetical network of civilizations
in the galaxy compiled all the accumulated knowl-
edge from each independent evolutionary history

and put it at the disposal of the emerging technologi-
cal societies. After the detection of an extraterrestrial
message, they foresaw big technological gains, hints,
and leads of extraordinary value. They speculated
about all sorts of scientific and technological results,
ranging from a valid picture of the past and future of
the universe through theories of fundamental parti-
cles to whole new biologies. They also made conjec-
tures that we might learn from the views of distant
and venerable thinkers of the deepest values of con-
scious beings and their societies. Finally, the most
speculative and seductive argument to pursue in the
search for extraterrestrial signals is that we can
obtain information that may help us to solve our
political, social, or environmental global crises and
thereby pass through our technological adolescence.

These dreams dominated the scientific and popu-
lar literature over the last 40 years, including most of
the presentations made in this workshop. Very little
discussion took place around the basic hypotheses
behind these ideas. 

The purpose of this essay is twofold: The first pur-
pose is the introduction of restrictions to some of the
original hypotheses about the technological charac-
teristics and intentions of the extraterrestrial civiliza-
tions. The second is the construction of different
communication scenarios, based on the inclusion of
ethical and artistic universal principles.

To do that, we will analyze the proposed charac-
teristics of the extraterrestrial supercivilizations that
would have the hypothetical capability to send inter-
stellar messages with high-information content. We
will present a series of arguments to reject the con-
cept of advanced civilizations transmitting omnidi-
rectional signals in a full-time mode. In this way, we
will place a limit on the detectability of these high-
information messages. Then we will comment on the
life expectancy of our contemporary terrestrial civili-
zation, with special emphasis on the consequences
generated during the last 50 years of the nuclear era.
The present state of the planet Earth and the long
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violent human history create an urgent need for a
deep and strong ethical, societal mutation. Other-
wise, our species will become extinct. 

All technological civilizations that already have
passed through their technological adolescence, and
have avoided their self-destruction (by misuse of
advanced technologies or by environmental degrada-
tion of their home planet), must have developed eth-
ical rules to extend their societal life expectancy. In
doing so, they must have learned how to respect the
natural evolutionary times of other beings in the uni-
verse. To build this scenario, we will introduce the
concept of Lex Galactica, based in Kantian ethical
principles, as hypothetical guidelines for advanced
civilizations in how to contact emerging societies. If
the advanced galactic civilizations are unable to
check the level of technical and ethical evolution of
the possible recipients of their signals, they will be
unable to send high-information-content messages
due to the Lex Galactica. Using these alternative
boundary conditions, we will discuss different con-
tact scenarios and their possible message characteris-
tics. We will consider the possibility that the first
message from an advanced technological society
would include some extraterrestrial artistic manifes-
tation.

Hypothetical Characteristics of Advanced 
Extraterrestrial Civilizations

In order to provide a frame of reference around
which we can develop different contact scenarios,
according to the technological and cultural levels of
development of extraterrestrial civilizations, we will
make a short review of the scientific literature on this
topic. In 1964, the soviet scientist N. S. Kardashev
established a general criterion regarding the types of
activities of extraterrestrial civilizations that can be
detected at our present level of development. The
most general parameters of these activities are appar-
ently ultrapowerful energy sources, harnessing of
enormous solid masses, and transmission of large
quantities of information of different kinds through
space. According to Kardashev, the first  two
parameters are prerequisite for any activity of a
supercivilization. He suggested the following classifi-
cation of energetically extravagant civilizations:

TYPE 1: a level “near” the contemporary terrestrial
civilization with an energy capability equivalent to
the solar insulation on Earth (between 1016 and 1017

Watts).

TYPE 2: a civilization capable of using and channel-
ing the entire radiation output of its parent star. The
energy utilization would then be comparable to the
luminosity of our Sun, about 4 x 1026 Watts.

TYPE 3: a civilization with access to power com-
parable to the luminosity of the entire Milky Way
Galaxy, 4 x 1037 Watts.

Kardashev also examined the possibilities in cos-
mic communication, which attend the investment of
most of the available power into communication. A
Type 2 civilization could transmit the contents of
100,000 average-sized books across the galaxy in a
total transmitting time of 100 seconds. The transmis-
sion of the same information to a target ten million
light-years distant—a typical intergalactic dis-
tance—would take a transmission time of a few
weeks. A Type 3 civilization could transmit the same
information over a distance of ten billion light-years,
approximately the radius of the observable universe,
with a transmission time of three seconds.

Sagan (1973) considered that Kardashev’s classi-
fication should be completed using decimal numbers
to indicate a difference of one order of magnitude in
energy consumption. For example, a civilization
Type 1.7 expends 1023 Watts, while a civilization Type
2.3 expends 1029 Watts. Sagan also suggested that, in
order to be more accurate, a letter could indicate the
societal information level (degree of their accumu-
lated knowledge). According to Sagan, a Class A civi-
lization will have 106 bits of information; a Class B,
107 bits; a Class C, 108 bits; and so on. Under this
classification, our terrestrial civilization is Type 0.7 H.
According to Sagan (1973), the level of the first extra-
terrestrial civilization that could make contact with
us would be between 1.5 J and 1.8 K. A galactic super-
civilization would be Type 3 Q, while a hypothetical
civilization with the capacity to control a federation
of galaxies would be Type 4 Z. 

Dyson (1959, 1966) used the same hypothesis of
infinite exponential expansion of technological
progress and energy consumption. Instead of receiv-
ing large amounts of information by interstellar mes-
sages, he proposed to detect evidences of astro-
engineering technological activities. He proposed a
search for huge artificial biospheres created around a
central star by an intelligent species as part of its
technological growth and expansion within a plane-
tary system. This giant structure would most likely
be formed by a swarm of artificial habitats and mini-
planets capable of intercepting essentially all the
radiant energy from the parent star. This would be
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one of the typical limits to a Kardashev Type 2 civili-
zation.

Figure 1: In 1959, Freeman Dyson suggested that very advanced
civilizations, bound only by the presently known laws of physics,
may surround their parent star with spherical shells made from
dismantled planets. A representation of this idea applied to our
solar system, using the mass of Jupiter to form a sphere at one
astronomical unit from the Sun is shown in the figure. From
Lemarchand (1994) ©SETIQuest.

According to Dyson, the mass of a planet like Jupi-
ter could be used to construct an immense shell,
which could surround the central star and have a
radius of  one astronomical unit. This kind of
object—known as a Dyson Sphere(1)—would be a
very powerful source of infrared radiation. Dyson
predicted the peak of the radiation at 10 µm. Several
searches for this kind of objects were carried out
unsuccessfully during the past 30 years.

Another characteristic feature analyzed by von
Hoerner (1961), Kardashev (1964), Sagan (1973,
1980), and others is that communication among
galactic civilizations would be one-way only. This is
due to the large propagation time of electromagnetic
signals across interstellar (civilizations Type 1 or 2)
or intergalactic (civilizations Type 3) distances.
Under these conditions, with signal propagation
times greatly exceeding the characteristic evolution-
ary lifetime of the transmitting civilization, exchange

of questions and answers among galactic partners
will be practically impossible. For Kardashev and
Sagan, the transmission should carry the maximum
amount of information—each side transmitting its
entire knowledge at once. This is the historical reason
why most people believe that the detection of an
extraterrestrial intelligence signal will automatically
imply the existence of a huge message with all sorts of
practical knowledge for our society to consume. 

Sagan (1974) put it in these words: “The most
likely reason for us to use radio if alternative, more
efficient means exist is this: the more advanced civili-
zations are looking for the dumb, emerging technical
societies and seeking to give them information that
may help them make their L(2) a large number.” 

But can we really believe that any of these hypo-
thetical Type 2 or 3 civilizations are really transmit-
t ing  a l l  the ir  knowledge  in  a  fu l l - t ime and
omnidirectional mode using electromagnetic means
to certain unknown emerging societies…employing
energies equivalent to the total outputs of a star or a
galaxy…giving the recipient civilizations very
advanced knowledge without any information about
their evolutionary and ethical stages…knowing that
this hypothetical “practical information” could put
in danger the very existence of the recipients when
the new knowledge is used without adequate ethical
controls? 

In the following sections, I will try to show that if
any of these advanced galactic societies really exist,
they would never send any high-information mes-
sage without knowing the societal evolutionary stage
of the recipients. Before going to that particular
point, let me say why these hypothetical Type 2 or
Type 3 civilizations may not exist, or—if they do
exist—would have a very different profile to the one
described by Kardashev and others. 

The arguments against the existence of Type 2 and
Type 3 civilizations are the following:

1. Transmitting Strategy Arguments: Far-reaching,
omnidirectional beacons are extremely energy con-
suming. No good arguments have ever been put for-
ward to explain why a Type 2 or 3 civilization should
not make use of the enormous economic advantage
of using directional and intermittent emission
beamed successively towards each target star.

1. The concept of this extraterrestrial construction was first
described in 1937 in the science fiction novel Star Maker by Olaf
Stapledon.

2. Here L indicates the lifetime of a civilization in years. This
number is generally used as a factor of the Drake Equation.
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2. Limits to Growth: Between the late 1950s and the
early 1970s, the developed societies of planet Earth
experienced an exponential growth in most of their
technoeconomical indicators (Maddison, 1991 and
1995). In this societal environment, the scientific
community had a sense that there were no limits to
growth, and therefore, the contact scenarios pro-
posed in the scientific literature(3) were developed
using these assumptions. In the early 1970s, due to
the publication of the first world models by Meadows
and Meadows (1972), Mesarovic and Pestel (1974),
and several others (see review by Bruckman et al.,
1982), all these images were shifted into the opposite
direction. Taking into account these new elements to
understand the very long-term dynamics of societal
systems, Kardashev’s implicit assumption of expo-
nential energy consumption growth is probably
wrong. If we analyze the energy consumption per
capita over the whole human history, we will find
that it follows a succession of logistic-type curves
with a saturation niche for each technology of energy
production. From my personal point of view, a real-
istic scenario of the very-long-term evolution of the
energy consumption of technological civilizations
must consider these constraints. Those civilizations
with very long lifetimes—and interest in interstellar
communication—will have reached a saturation
niche of energy production and consumption that
will be in harmony with their own environment and
societal needs. Under these circumstances, a steady
state or a very low energy consumption growth
should be expected. For an advanced society, the
steady state niche would remain stable during peri-
ods comparable with the society’s lifetime.

3. Delta t Estimator Argument: If whatever we are
measuring can be observed only in the interval
between times tbegin and tend, if there is nothing spe-
cial about tnow we expect tnow to be located randomly
in this interval. Gott (1993) showed how to estimate
tfuture with a 95% confidence level as [(1/39) tpast <
tfuture < 39 tpast]. This equation tells us that the
length of time something has been observable in the
past is a rough measure of its robustness not only

against the calamities of the past, but also against
whatever calamities may affect its observability in the
future. All that is required for this equation to work is
that in the end, our position as an observer turns out
not to have been special. Sagan and Shklovskii (1966)
defined this effect as the Principle of Mediocrity.(4)

Using this Delta t argument, Gott established that
space colonization is not an important factor in the
sense that galactic colonists and their descendants
must not dominate the numbers of  intelligent
observers in the universe. In this context, civiliza-
tions significantly larger than our own must be suffi-
ciently rare that their individuals do not dominate
the total. Thus, we do not expect to see a Dyson
sphere civilization within our galaxy, or a Kardashev
Type 3 civilization within the current observable uni-
verse’s horizon.

4. Experimental Facts: Recent full-sky surveys for
ultra-narrowband microwave signals at a preferred
hydrogen frequency (e.g., ν = 1.42 GHz) would be
detectable out to 22 megaparsecs, within which there
are something like 1014 stars. Unfortunately, no
supercivilization was detected by any of the META
sky-surveys at Harvard and Buenos Aires (Horowitz
and Sagan, 1993; Lemarchand et al., 1997). These
experiments ruled out the hypothesis of a civilization
Type 2 or 3 transmitting omnidirectional, electro-
magnetic messages in a full-time dedicated mode at
ν = 1.42 GHz, within a sphere of approximately 70
million light-years. We can conclude that there are
no such civilizations in the Milky Way; nor in M31,
the nearest galaxy like our own; nor in M33 or M81
or the Whirlpool Nebula or Centaurus A; nor the
Virgo cluster of galaxies.

Is There Intelligent Life on Earth? Earthlings as 
Members of a Technological Adolescent Society

Carl Sagan (1973, 1980) called attention to the fact
that our civilization—for the first time in its evolu-
tionary history—has the technological capability to
destroy itself. He metaphorically defined this partic-
ular period as technological adolescence. Our civiliza-
tion could collapse due to the failure to solve our

3.
 
For example, Sagan (1974) used these words: “...However, an

expanding technology would seem to be characterized by increas-
ing energy consumption. This is indeed a major aspect of the cur-
rent environmental crisis. The expanding technology of a
civilization much in advance of ourselves would be able to chan-
nel enormous amounts of energy into interstellar communica-
tion.” 

4. The Principle of Mediocrity is an extension of the Copernican
Principle, where it is established that the Earth does not occupy a
privileged position in the universe. Darwin established, in terms
of the natural selection mechanism, that we are not privileged
above other species. Our position around an ordinary star in an
ordinary galaxy in an ordinary supercluster continues to look less
and less special.
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mutual aggressions (e.g., human maldevelopment,
arms race, population explosion, starvation, global
warning, ozone depletion, etc.). If most of the galac-
tic civilizations fail in their pass through this evolu-
tionary path, the possibility of making contact
among them would be negligible. Herein, we will
develop a brief description of one of the most dan-
gerous planetary challenges: the military arms race.

Lewis F. Richardson (1881-1953), British meteo-
rologist and founder of mathematical sociology, con-
ducted an interesting study about the temporal
distribution of deaths caused by interhuman violent
events (from individual murders to world wars). The
results of the study were published posthumously in
Statistics of Deadly Quarrels (1960).  Using data from
1820 to 1945, he found that the historical statistics
could be explained by a simple mathematical power
law. The extrapolation of this distribution shows that
if humankind does not make a deep change in its
social behavior to eliminate violence, humankind
will disappear in less than a thousand years. Unfortu-
nately, the evolution of technologies of mass destruc-
tion (nuclear and biological arms) has dropped the
curve to a shorter horizon of 100 years or so. Figure 2
shows an account of these findings.

Figure 2: Richardson’s diagram of the distribution of deaths
caused by interhuman violent events (from individual murders to
world wars). The data may be explained by a mathematical power
law. The extrapolation indicates that if we do not change our
social behavior, we will disappear as a civilization in the next
thousand years. Due to the spreading of nuclear and biological
mass destruction arms, this temporal horizon was shortened to
only 100 years. The time scale goes from 30 seconds to 100,000
years, while the number of deaths rises from 1 to 1010. Cohen
(1995) estimated Earth’s maximum Human Carrying Capacity
between 3 x 109 and 4 x 1010 inhabitants. A very interesting result,
found by Gott (1993), shows that the extraterrestrial civilization
populations would have the same size as the terrestrial one.

From an evolutionary point of view, if our society
does not start generating a strong and deep mutation
in its social and environmental attitudes, its life

expectancy is something between 30 and a thousand
years. This is a very short time to exchange informa-
tion and wisdom across interstellar distances by elec-
tromagnetic means.

Is there intelligent life on Earth? A short look to
human history shows that the largest organized
human efforts so far have always been self-destruc-
tive. The worst example was the nuclear arms race
that took place during the Cold War. Figure 3 shows
the evolution of the destructive power of nuclear
arsenals in the United States and the former USSR/
Russia after World War II. The destructive power is
expressed in millions of TNT tons or megatons
(MT). During the 1970s, we reached the absurd and
irresponsible value of 25,000 MT. For comparison,
all of the shells, missiles, and bombs (including the
atomic bombs of Hiroshima and Nagasaki) used in
World War II had only 3 MT. An estimate was devel-
oped of how much destructive power would be
needed for a second-strike capability, or Mutual
Assured Destruction (MAD), which means that each
country, after having been fully attacked by the
enemy, could strike back and successfully destroy the
enemy. The level of 400 MT was the size of retaliatory
force estimated to achieve MAD’s level required for
deterrence (Levi, 1983). 

Figure 3: Evolution of the destructive power of nuclear arsenals in
the United States and the former USSR/Russia after World War II,
expressed in millions of TNT tons (megatons). From Lemarch-
and, based on data published over several years by The Bulletin of
Atomic Scientists and SIPRI Yearbook.

Using the data of the total nuclear destructive power provided in
Figure 3 and the evolution of the population on planet Earth dur-
ing the period 1954-1997, we built a new indicator: the destructive
power per each living person. Figure 4 shows the nuclear destruc-
tive power in tons of dynamite for every individual human. 
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Figure 4: Nuclear destructive power per capita on planet Earth.
The indicator is expressed in tons of dynamite per individual liv-
ing person. It shows a decrease from almost 7,000 kg of dynamite
per capita in 1969 to 2,000 kg in 1997. From Lemarchand, based
on data published over several years in The Bulletin of Atomic Sci-
entists, SIPRI Yearbook, and Maddison (1995).

Table I shows the geographical distribution of
military expenditures, expressed in 1995 constant
dollars, as a good measure of human aggression—
although we usually call it “defense.” World military
expenditure is still declining, but the rate of decline is
slowing down. Estimates of world totals indicate that
the rate of decline was less than 1% in real terms in
1997, compared to an average annual reduction of
2.5% during 1993–1997. Military expenditures in
1997 corresponded on average to 2.6% of the world’s
gross national product and $125 per capita.

The waste of human, technological, and economic
resources in military activities is not the only evi-
dence against intelligent life on Earth. A few other
shocking examples are the following: more than one
billion persons live in absolute poverty (three times
the European Community’s population); more than
100 million have no shelter; 950 million are chroni-
cally malnourished; more than 900 million are
unable to read or write; a third of the whole planet’s
population does not have access to safe water (two
billion people); more than 800 million are starving
every day; 150 million children under age five have
malnutrition; the 20% of the world’s population that
live in the most-developed countries control 90% of
the total world’s gross national product. As a conse-
quence of irresponsible human activities, we have
also generated environmental degradation, green-
house effect, ozone depletion, etc.

Table I: Military expenditure by region. The figures are in billion
U.S. dollars at constant 1995 exchange rates. From SIPRI Yearbook
1998, p. 214.

According to the conclusion of seven world mod-
els (Bruckman et al., 1982), there is no known physi-
cal or technical reason why basic needs cannot be
supplied for all the world’s people into the foresee-
able future. These needs are not being met now
because of social and political structures, values,
norms, and worldviews—not because of absolute
physical scarcities. Continuing “business as usual”
policies through the next few decades will not lead to
a desirable future—or even to meeting basic human
needs. It will result in an increasing gap between the
rich and the poor, problems with resource availabil-
ity, environmental destruction, and worsening eco-
nomic conditions for most people. 

Finally, the vital arena to understand in order to
work on almost any global problem is that of values;
goals; and individual, social, and political will: why
people are what they are and make the decisions they
make, and especially, how such things can be
changed.

I do not think we should be very proud in com-
municating these truths about planet Earth to our
galactic fellows. Obviously, we have many things to
be solved on our home planet before dreaming of
becoming a member of any hypothetical Galactic
Club. On the other hand, it is utopian to think that
the extraterrestrials would tell us their recipes on
how we should solve these and other main “local”
problems. Our species is responsible for them and it
is our duty to solve them. We must not look into the
sky for answers to the problems we have here in front
of our eyes.

From Kantian Ethics to Lex Galactica

If  most of  the galactic societies have a similar
destructive evolutionary trajectory, the number of
communicative civilizations will be very small. If the
metaphor of technological adolescence is correct, we
may consider that we are living in a very particular
moment of our civilization’s history when we may



Section V, Paper 10 • Speculations on the First Contact 159

start our self-destruction. In order to avoid it, our
species must make a deep transformation of human
individual behavior in three main aspects,(5) which
are Intra-individual or Somatic, Interindividual or
Social, and Exosocial or Habital.(6) 

In order to improve the lifetime of a technological
civilization, it is impossible to have superior science
and technology, and inferior morals. This combina-
tion is dynamically unstable and we can guarantee
self-destruction within the lifetimes of advanced
societies (105 to 106 years?). At some point, in order
to avoid their self-destruction, all intelligent species
in the universe must produce this ethical break-
through among the members of their societies in
order to achieve harmony in their planetary environ-
ment. Otherwise, the probability of global extinction
would be very high and consequently their societal
life expectancy would be very short. What kind of
ethical principles should guide this transformation
or social mutation? We consider that Kantian ethics
provides some good elements to start the discussion.

Kant’s outstanding contribution to moral philos-
ophy was to develop with great complexity the thesis
that moral judgments are expressions of practical, as
distinct from theoretical, reason. For Kant, practical
reason or the rational will does not derive its princi-
ples of actions by examples from the senses or from
theoretical reason; it somehow finds its principles
within its own rational nature. Kant argued that will-
ing is truly autonomous if, but only if, the principles
that we will are capable of being made universal laws.
Such principles give rise to categorical imperatives,(7)

or duties binding unconditionally, as distinct from
hypothetical imperatives, or commands of reason
binding in certain conditions that we desire for cer-
tain ends. Kant seemed to hold that universalizability
is both necessary and sufficient for moral rightness.
Kant arrived at the ideal of “the kingdom of ends in
themselves” or of people respecting each other’s uni-
versalizing wills. This has been an enormously influ-
ential idea, and its most distinguished recent
exponent has been John Rawls (1980). 

The exploration and development of ideas related
to ethical principles regarding cultures beyond the
Earth is in its childhood. Only Fasan (1970),
Lupisella and Logsdon (1997), Narveson (1985), and
Ruse (1985) have presented some speculations in
these directions. 

My thesis is that all the civilizations should evolve
ethically at the same time they evolve technologically.
When these civilizations reach their technological
adolescent stage, they must perform the societal
mutation or become extinct. After learning how to
reach a synergetic harmony among the individual
members, their groups and their habitat, they would
extend this praxis to the rest of living beings, includ-
ing their hypothetical galactic neighbors. Their own
evolutionary history will teach them the Kantian
principle of respecting each other’s universalizing
wills. Being aware that each planetary evolutionary
path is unique, these advanced civilizations will have
a noninterference policy with the evolutionary pro-
cess of underdeveloped societies. This galactic quar-
antine hypothesis—based in Kantian ethics—is
defined here as Lex Galactica.

Some useful ideas in the direction of the evolution
of societal ethical stages—applied to the study of sev-
eral terrestrial cultures—were developed originally
by Piaget (1971) and extended by Kohlberg (1973).
In his pioneer works, Kohlberg established a corre-
spondence between Piaget’s cognitive evolutionary
stages and his moral judgment stages. According to
his view, the final ethical evolutionary stage is based
on “universal principles.” Besides the formal criti-
cism that these ideas received by other scholars (Car-
racedo, 1989), I consider that these are good starting
approaches for the exploration of our speculations
about the concept of Lex Galactica. 

If the Lex Galactica principle is used, we might
expect that very limited amounts of practical infor-
mation would be available for emerging societies to
consume. Obviously, we can expect great exchange of
information between advanced civilizations at the
same level of development. Those civilizations with
large lifetimes can establish dialogues with interstel-
lar partners and evaluate which kind of information
can be shared with each civilization. 

Earthlings’ electromagnetic transmissions have
revealed their existence to the universe only within a
sphere of approximately 70 light-years around the
Sun.(8) Distant advanced societies will be unable to
recognize that some primitive intelligent life is
around our Sun, and consequently they will be

5. For a complete description of these aspects see C.A. Mallmann,
“On Human Development, Life Stages and Needs Systems” in F.
Mayor (Ed.), Human Development in Its Social Context ,
UNESCO, Paris, 1986.

6. Here we use the word “Habital” in reference to the concept of
Habitat.

7. In its most famous formulation, a categorial imperative states
that “the maxim implied by a proposed action must be such that
one can will that it become a universal law of nature.” 
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unable to “calibrate” our technological and ethical
evolutionary level to start sending their “knowledge”
to us. As shown in the previous section, access to
technologies thousands of years more advanced than
our present ones could cause our self-destruction if
those technologies become available to terrorists or
other deranged leaders. These advanced civilizations
would not want to place potentially destructive
knowledge at the disposal of any “ethically underde-
veloped” society. Such knowledge could be a threat
to the emerging society’s survival. Any civilization
needs time to work out adequate moral restraints on
its own behavior.

Message Contents: Encyclopedia Galactica 
or the Music of the Spheres?

Based on the arguments presented in the previous
section, if there is something resembling Sagan’s con-
cept of Encyclopedia Galactica, it would probably be
encrypted in such a way as to allow detection only by
the ethically more advanced civilizations, those civi-
lizations that already know how to be responsible
with the power of knowledge and high technology.
To avoid detection by the emerging societies, they
will probably use exotic technologies, based in subtle,
unknown—to us—laws of nature (Lemarchand,
1992, 1994, and 1997). In any case, these advanced
civilizations will be totally “transparent” for us. 

A different possibility is the case in which
advanced civilizations might try to contact emerging
civilizations by sending only beacon signals: a typical
artificial signal, very easy to recognize among the
galactic cacophony, but without any message or con-
tent. This signal will attract our attention and will let
us introduce ourselves to this unknown galactic part-
ner. In this way, the extraterrestrials will have a
chance to calibrate our technological and ethical
development. In a second run, they could send prac-
tical knowledge according to our needs, using the
Kantian ethical principles or Lex Galactica. 

We can also include, in the last group, those
nearby advanced civilizations that are within a
sphere of 70 light-years and have already detected us
by our military and planetary radar signals, TV carri-
ers, etc. They will probably have devices with the sen-

sitivity needed to decode our weakest signals and
obtain more information about us. Again, their
transmissions will be designed specifically for our
needs.

Finally, these advanced societies could use a dif-
ferent approach to call our attention. Instead of
sending hundreds of Terabits of scientific and techni-
cal knowledge, they could send us some manifesta-
tions of their artistic production.(9) For example,
some piece of their “Music of the Spheres” or some
images of their pictorial arts. Would it be possible for
us to get a correct interpretation of these art cre-
ations? (Lewis, 1972; von Hoerner, 1974; The New
York Times, 1989; Lemarchand and Lomberg, 1996;
Vakoch, 1999). An attempt to send not only a beacon
signal, but also a “compact” of art productions could
be an interesting solution to the limitations imposed
by Lex Galactica. Of course this should also be done
in a delicate way in order not to generate a deep cul-
tural shock to the recipient society by sending them
complete art galleries. A few manifestations will be
enough to initiate “conversations.”

It has been shown that there are several patterns in
art and nature that can be considered as universal as
mathematics for their employment in interstellar
communication attempts (von Hoerner, 1974;
Lemarchand and Lomberg, 1996). Our species has a
much longer tradition in dealing with the arts than
with science and technology. Manifestation of
human symbolic thinking started with our first artis-
tic expressions. It could be natural to think that it
would be much easier to “contemplate” an extrater-
restrial piece of art than to “interpret” the correct
application of an extravagant technology.

For example, the technologically and symbolically
superior Homo sapiens began to populate Europe
some 40,000 years ago. According to anthropologists,
the reason for our species’ success was the develop-
ment of language, not simply the intuitive level of
understanding and rudimentary communication
characteristic of Neanderthals, but symbolic, syntac-
tic language. This innovative characteristic is funda-
mental to our ability to think; it is more or less
synonymous with symbolic thought, and the intelli-
gent property is simply impossible in its absence.

8. Considering the description earlier about the way we waste our
human, economic, and technological resources in military pro-
grams, probably none of the hypothetical technological civiliza-
tions within this 70 light-years sphere will be interested in
contacting us.

9. A special Round Table to discuss this particular topic between
artists and scientists was organized by G.A. Lemarchand and J.G.
Roederer during the First Iberoamerican School on Astrobiology:
Origins from the Big Bang to the Civilizations, Instituto de Estu-
dios Avanzados (IDEA), Caracas, Venezuela, November 28–
December 7, 1999.
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Read (1954) considered that art, or more precisely
the aesthetic experience, is an essential factor in
human development, and, indeed, a factor on which
Homo sapiens has depended for the development of
his highest cognitive faculties. The “creative explo-
sion” responsible for modern humans is perhaps
most dramatically witnessed in the Upper Paleolithic
art. The oldest known painted image was found in
December 1994 in the Ardèche Valley of southeast
France (Chauvet et al., 1996). These staggering
images proved to be doubly remarkable, for not only
have radiocarbon tests established them to be over
36,000 years old—nearly twice as old as those found
at Lascaux—but they also are powerful, sophisticated
works of art rather than crude sketches.(10)

Art and science are creative activities. In the act of
creation, a sentient being brings together two facets
of reality and, by discovering a likeness between
them, suddenly makes them one. This act is the same
in Bach, Einstein, or Leonardo da Vinci. The specta-
tor who is moved by the finished work of art or the
scientific theory relives the same discovery; his
appreciation is also a re-creation.(11)  The work of art
or of science is universal because we have the possi-
bility to re-creation it. We are moved by the sym-
phony, we follow the theorem because we discover
again and seize the likeness that the creator first
seized. The act of creation is therefore original but it
does not stop with its originator. The act of apprecia-
tion reenacts the act of creation, and we are (each of
us) actors; we are interpreters of it. 

An extraterrestrial symphony, an abstract image,
or a new aesthetic manifestation will help us to
expand our symbolic capacities to new, unexpected
frontiers. 

Figure 5: Detail from “Panel with the Horses,” slide n. 12,  of the
Grotte Chauvet-Pont-d’Arc cave pictures and one of the oldest
known paintings on planet Earth. Used by permission and elabo-
rated with the support of the French Ministry of Culture and
Communication, Régional Direction for Cultural Affairs–RhÔne-
Alpes, Régional Department of Archaeology.

Humans’ art age is at least one order of magnitude
older than the invention of mathematics and more
than two orders of magnitude older than the inven-
tion of radio waves technologies. If we place the value
of 36,000 years as the first known manifestation of
human symbolic thought(12) in Upper Paleolithic
art, we can use the Principle of Mediocrity or the
Delta t argument to estimate with a 95 percent confi-
dence level that our species’ interest in the arts will
last between 923 and 1,404,000 years into the future.
Obviously, the pleasure that each artistic manifesta-
tion generates is highly dependent on our individual
cultural values. Extraterrestrial art would be com-
pletely different from any other artistic experience
we have had before. In one way or another, each sin-
gle artistic creation is always unique. The essential
issue is that in the process of contemplating any art
manifestation, we are participating in some kind of
recreating activity. We always are rediscovering a new

10. The first age estimate was only 32,400 years, but recent recali-
bration of the Carbon 14 method determined this new age of
36,000 years. (E. Bard, La DataciÓn por Carbono 14 se Renueva,
Mundo Científico, No. 206, pp. 37-41, November 1999).

11. This view, that science is as integral to the culture as the arts,
was the theme of Jacob Bronowski’s address to the British Associ-
ation for the Advancement of Science in 1955, “The Educated
Man in 1984,” and of Sir Charles P. Snow’s eloquent Rede Lecture,
The Two Cultures and the Scientific Revolution, Cambridge Uni-
versity Press, New York, 1959. Recent versions of the same state-
ments were published—among others—by A. C. Crombie,
“Experimental Science and the Rational Artist in Early Modern
Europe,” Daedalus, Vol. 115 (3), p.49-74, 1986; A. I. Miller,
Insights of Genius: Imagery and Creativity in Science and Art,
Copernicus, New York, 1996; and A. I. Tauber (Ed.), The Elusive
Synthesis: Aesthetics and Science, Kluwer Acad. Pub. Dordrecht,
1996.

12. We are using factual data only. Probably symbolic thought
started much earlier. Recently, Dr. Ivan Turk, a paleontologist at
the Slovenian Academy of Sciences in Ljubljana, found an ancient
bone flute segment at a Neanderthal campsite. It is the first flute
ever associated with Neanderthals and its age was estimated at
43,000 to 82,000 years. The confirmation of this discovery could
show that a second terrestrial species (Neanderthal) developed
music much earlier than Homo sapiens developed painting. The
most amazing thing is that four holes of the flute match our mod-
ern diatonic musical scale.
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pattern, a subtle new order, or a new hidden sym-
metrical-asymmetrical organization.

Conclusions

According to the scenarios explored in this essay, we
consider that there are good theoretical and empiri-
cal reasons to think that the original hypothesis of a
universe populated by supercivilizations making
omnidirectional transmissions is incorrect. Those
original scenarios imposed the view that the discov-
ery of an extraterrestrial signal will be strongly asso-
ciated to the existence of a message with all sorts of
advanced scientific, technological, and sociological
recipes. In this view, all the advanced galactic (and
extragalactic) societies would be irresponsibly
spreading all their accumulated knowledge across the
universe, knowing nothing about the technological
and ethical characteristics of the possible recipients. 

The existence of very advanced technological civi-
lizations is highly conditioned by very large societal
lifetimes. The analyses of the history of our incipient
technological human society shows that we are fac-
ing the dangerous technological adolescent era, when
our civilization could become extinct in the follow-
ing 30 to a thousand years. Probably most of the
technological civilizations have to pass through a
similar adolescent era. In any case, the only possibility
to avoid self-destruction is a deep and strong societal
mutation, based in some sort of Kantian ethics. The
long-term application of these ethical principles to
the societal dynamics will generate some kind of Lex
Galactica. The implementation of these ethical
guidelines would prohibit placing potentially
destructive knowledge at the disposal of any ethically
underdeveloped society. This knowledge could be a
threat to the survival of the recipient civilization.

From these assumptions, we can derive the fol-
lowing observational predictions:

• No omnidirectional electromagnetic transmissions
with high-information content will be observed.

• Only beacon, low-information signals should be
sent, in an intermittent and target mode, to those
stars that have planets suitable for life. For detect-
ing terrestrial-type planets, extraterrestrials can
use advanced space interferometry techniques
(Beichman et al., 1999). We should expect this type
of signals from all the stars at distances over [35 +
(tf-2000)/2] light-years, where tf is the observing
date in years and tf  ≥ 2000.

• An alternative transmission strategy could be the
addition of some extraterrestrial artistic creations

to the beacon signals. Extraterrestrial art contem-
plation would help us to expand our perceptive
horizons.

• Those nearby advanced societies that have already
received our initial radio transmissions, with the
technical capability to detect and decode our weak-
est signals, will have some idea about our techno-
logical and moral level of development. These
civilizations may be transmitting to us high-infor-
mation messages or those chapters from their
Encyclopedia Galactica that our civilization is in a
position to understand—but only those stars at
distances Rt <[35 + [(tf-2000)/2] + τ] light-years,
where Rt is the distance at the observing date tf and
τ is the time that the extraterrestrial society needs
to analyze and evaluate our technological and ethi-
cal stage.

• We may also be able to detect some radiation leak-
age from nearby civilizations, but this will proba-
bly be with very low-information content. The
same thing would happen with any serendipitous
detection of evidences of technological extraterres-
trial activities (Dyson, 1959; Lemarchand, 1994
and 1997).
Indeed, our position relative to the SETI outcome

is very much like that of an adolescent setting out on
life’s journey: the possibilities are infinite, the future
is wide open, and we have grand plans, but much of
the shape of that future hangs not only on what we
do, but also on what the “others” are doing. Today we
have no answer to the question: Are we alone in the
universe? Until we have that answer, we must do
what most adolescents do very poorly: we must wait.
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The United Nations required years to come to a deci-
sion that the Society of Jesus reached in ten days. In
New York, diplomats debated long and hard, with
many recesses and tablings of the issue, whether and
why resources should be expended in an attempt to
contact the world that would become known as Rakhat
when there were so many pressing needs on Earth. In
Rome, the questions were not whether or why but how
soon the mission could be attempted and whom to
send…

The Jesuit scientists went to learn, not to proselytize.
They went so that they might come to know and love
God’s other children. They went for the reason Jesuits
have always gone to the farthest frontiers of human
exploration. They went ad majorem Dei gloriam: for
the greater glory of God.

— from the prologue of the novel The Sparrow1

Why Theology?

When one first considers using theology to advance
the scientific Search for Extraterrestrial Intelligence
(SETI), this seems like an improbable partnership
indeed. SETI scientists pride themselves in their reli-
ance on empirical evidence gathered through
advanced technologies to answer the question, “Are
we alone?” In contrast, theology is often seen as being
founded upon personal faith or subjective beliefs,
which are not readily subjected to verification by a
community of objective scientists. How then does
theology have any relevance to scientific concerns
with the possibility of extraterrestrial intelligence? It
would seem that there are at least four benefits to be

gained by a study of theological perspectives on
extraterrestrials. 

First, a better understanding of the range of possi-
ble extraterrestrial intelligence—whether biological
or artificial—may influence the search strategies
employed by SETI scientists. For example, if we come
to the conclusion that other species are likely to be
naturally inclined to avoid strife and discord, and
instead to show altruistic concern for others, then we
have some basis for searching for freely beamed sig-
nals, intentionally directed our way. In contrast, if we
expect extraterrestrial civilizations to be guided by
more selfish motivations, then they might be willing
to engage in interstellar communication only if their
species has something to gain from it—such as infor-
mation transmitted by us as part of an interstellar
barter. Given that we cannot know for sure about the
nature of extraterrestrial intelligence before making
contact, these often implicit assumptions about
extraterrestrials may have a significant impact on the
amount of resources we allocate to various search
strategies, e.g., to active vs. passive searches. Even if
we do not think of our underlying assumptions
about extraterrestrials in specifically religious terms,
nevertheless theological reflections may help make
our implicit assumptions more explicit, which is an
important process in the evolution of any scientific
enterprise.2  

A second motive for examining theological per-
spectives is to help anticipate the consequences of
future contact. As I have noted previously, “in the
event of a detection of a signal from ETI [extraterres-
trial intelligence], there would probably be a signifi-
cant religious response. If there is discussion of these
complex issues prior to signal detection, the SETI
community will be better prepared to deal with them
in the event that a SETI experiment is successful.”3

1.Mary Doria Russell, The Sparrow (New York: Villard Books,
1996), p. 3.

2.Douglas A. Vakoch and Hans H. Strupp, “The Evolution of
Psychotherapy Training: Reflections on Manual-Based Learning
and Future Alternatives,” Journal of Clinical Psychology (in press).
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Empirical research has shown that religious individ-
uals are less likely to believe that extraterrestrial life
exists than are less religious people. When presented
with a hypothetical scenario about the detection of
an information-rich signal from extraterrestrials, the
more religious American undergraduates in the
study—as compared to their less religious counter-
parts—were more likely to assume that the senders of
the message had hostile intentions. In addition, these
more religious Americans were more resistant to
sending a reply message.4  In short, religious and
nonreligious individuals may respond quite differ-
ently to news that we have detected extraterrestrial
intelligence, with these differences possibly affecting
public policy decisions that will be made after signal
detection. This is particularly true in perhaps the
most likely scenario, in which we know little about
the beings sending the message, if for no other reason
than that it would probably be difficult to decode
their message and thus learn about them.5

Moreover, we may benefit from “thought experi-
ments” about the nature of extraterrestrials, because
such exercises may allow us to expand beyond our
habitual assumptions about ways that intelligent
beings will encounter the world and one another. In
the process, we can expect to gain a better perspective
on ourselves: “If we can understand that our way of
encountering the universe and our views of spiritual-
ity only begin to express the range of ways that intel-
ligent beings deal with Ultimate Reality, we are
guaranteed to gain something very powerful: a more
humble, more realistic, and yet paradoxically more
complete and more extensive understanding of our
own place in the universe.”6 This may hold true even
if we never actually make contact with life beyond
Earth, but “encounter” other forms of life only in
hypothetical scenarios of our own construction. 

Finally, in the process of attempting to imagine
alien forms of intelligence that evolved indepen-
dently on other worlds, we may be better prepared to
anticipate and effectively deal with new forms of
Earth-based intelligence—whether natural, artificial,
or genetically modified. These new life-forms could
evolve either naturally or through intentional design,
both on Earth and beyond our home world. Theo-
logical speculations may be particularly fruitful for
helping to imagine forms of intelligence having their
origins on Earth, but evolving under very different,
perhaps hostile conditions in extraterrestrial envi-
ronments.

The Age of Space

At the beginning of the Space Age, the possibility of
life beyond Earth increasingly became a topic for
serious discussion among scientists. But scientists
did not have a monopoly on the subject. Starting in
the 1950s, theological speculations about extraterres-
trials were seen in response to increased space explo-
ration. For example, Father T. J. Zubek began his
“Theological Questions on Space Creatures” by cit-
ing recent accomplishments of space exploration.7

Another author noted that the theological implica-
tions of extraterrestrial life were being considered
“with a heightened interest in this beginning of the
Age of Space.”8 Writing in 1962 on conjectures about
the existence and nature of extraterrestrials, the
Executive Secretary of the American Rocket Society
maintained that the “liveliest speculation” came from
Roman Catholic theologians.9  

Though theologians have continued this conver-
sation through the present day, most of the issues
central to contemporary discussions were identified
decades ago. Thus, it is the beginning of the modern
concern with the theological implications of extra-
terrestrials, and not more recent developments, that
will be the central focus of this paper. To illustrate the
variety of views that can be held within a single reli-
gious denomination, I will focus on perspectives
maintained by Catholic clergy and others writing in
Catholic publications between 1955 and 1965. In
addition, I will briefly note more recent Catholic

3.Douglas A. Vakoch, “Communicating Scientifically Formulated
Spiritual Principles in Interstellar Messages,” Paper IAA-99-
IAA.9.1.10 presented at the SETI I: Science and Technology Ses-
sion of the 50th International Astronautical Congress, Amster-
dam, The Netherlands, October 1999. 

4.Douglas A. Vakoch and Yuh-shiow Lee, “Reactions to Receipt
of a Message from Extraterrestrial Intelligence: A Cross-Cultural
Empirical Study,” Acta Astronautica (in press).

5.Douglas A. Vakoch, “Signs of Life beyond Earth: A Semiotic
Analysis of Interstellar Messages,” Leonardo 31 (1998): 313-319. 

6.Douglas A. Vakoch, “Framing Spiritual Principles for Interstel-
lar Communication: Celestial Waves,” Science & Spirit 10
(November/December 1999): 21.

7. T. J. Zubek, “Theological Questions on Space Creatures,”
American Ecclesiastical Review 145 (December 1961): 393.

8. John P. Kleinz, “The Theology of Outer Space,” Columbia 40
(October 1960): 28.

9. James Harford, “Rational Beings in Other Worlds,” Jubilee: A
Magazine of the Church and Her People 10 (May 1962): 19.
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views about extraterrestrials, and I will suggest ways
that we might draw upon these past theological
reflections as we prepare for the possible future suc-
cess of SETI. 

To preview my more detailed discussion, the dom-
inant position of this group was that belief in extra-
terrestrial beings is consistent with both science and
Christian theology. Most of those who took a posi-
tion on whether such life is probable argued that it is.
Moreover, it was generally agreed that if extraterres-
trials exist, such beings would be made in the image
of God with the purpose of glorifying their creator.
There was less consensus about the extent to which
such beings would be successful in this task. But in
spite of differences of opinion about the nature of the
relationship between extraterrestrials and God, there
was most often a common framework for such spec-
ulations.

Ad Majorem Dei Gloriam

While scientists were interested in a wide range of
extraterrestrial life, theologians had much narrower
concerns. Zubek—a priest whose views will be noted
repeatedly in this paper—was interested “only in
creatures similar to us, composed of spirit and body.”
Another priest whose name will reappear often in the
following pages, Father Daniel C. Raible, shared this
view, saying he was concerned neither with “subhu-
man life,” because it has no eternal destiny, nor with
angels, because they are not material beings. The
position that Raible stated explicitly, that he would
focus on beings with both a material and a spiritual
nature, was also accepted by others, often implic-
itly.10

A recurring view in writings of the time was that
there is nothing in the Catholic faith to dismiss the
possibility of extraterrestrial beings.11 According to
one priest, “Revelation, the common teaching of the

Fathers, tradition, the solemn pronouncements of
the Popes—none of these say there cannot be life
other than on earth.”12 One anonymous author,
writing in America: A Catholic Review of the Week,
compared the silence of the Bible on extraterrestrial
life to its silence on the indigenous people of the
Western Hemisphere.13

Some went further and maintained that the exist-
ence of extraterrestrials is not only consistent with
Catholic theology, but there are good reasons to
think that such beings actually exist.14 The most
common argument was that extraterrestrials would
add to the glory of God. In the words of one Catholic
theologian, “The supreme world aim is the glorifica-
tion of God through rational beings…. Should we
assume there to be nothing but deserts in all these
[other] worlds?”15

Two ways were identified that extraterrestrials
might glorify God. First, simply by existing they
would unconsciously give glory to God. Second, as
rational beings they would also have the duty to glo-
rify God consciously.16 Some held that extraterrestri-
als might even glorify God better than humans do.17

Father L. C. McHugh, whose views will be elaborated
throughout this paper, used the glory of God to sug-
gest that extraterrestrials may be common. He con-
ceived of the glory of God not as the adoration of
God, but as a gift of God to God’s own creation.
“After all, God made this gigantic material fabric for
His glory,” wrote McHugh, “not for His glory as a
benefit to be gained by Himself, but as one to be
spread abroad, especially among beings capable of
knowing and loving Him.”18 This argument for the
existence of extraterrestrials was not universally
maintained, however. One Jesuit suggested that even
if humans were the only rational beings in the entire
universe, God would still be sufficiently glorified.19

10.Zubek,  p. 394; Daniel C. Raible, “Rational Life in Outer
Space?” America: A Catholic Review of the Week 103 (13 August
1960): 352 (article condensed in Daniel C. Raible, “Men from
Other Planets?” Catholic Digest 25 (December 1960): 104-108 and
summarized in George Dugan, “Priest Suggests Rational Beings
Could Well Exist in Outer Space,” New York Times (7 August
1960): 14.

11.A. Carr, “Take Me to Your Leader,” Homiletic and Pastoral
Review 65 (December 1964): 256; J. D. Conway, “The Question
Box,” Catholic Messenger 82 (6 August 1964): 10; Harford, p. 18;
John J. Lynch, “Christians on Other Planets?” Friar 19 (January
1963: 29; L. C. McHugh, “Life in Outer Space?” Sign: A National
Catholic Monthly Magazine 41 (December 1961): 28; “Space The-
ology,” Time 66 (19 September 1955): 81; Zubek, p. 393-394.

12.Kleinz, p. 36.

13.“Messages from Space,” America: A Catholic Review of the Week
111 (12 December 1964): 770.

14.Carr, p. 255; Conway, p. 10; Angelo Perego, “Rational Life
beyond the Earth?” Theology Digest 7 (Fall 1959): 178 (summary
of Angelo Perego, “Origine degli esseri razionali estraterreni,”
Divus Thomas (Piacenza) 61 (1958): 3-24).

15.“Space Theology,” p. 81.

16.Zubek, p. 395.

17.Carr, p. 255; Conway, p. 10.

18.McHugh, “Life,” p. 29.

19. Perego, “Rational,” p. 177.
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Others used the glory of God as an explanation for
why extraterrestrials would not exist. One priest
maintained that one would not “be able to under-
stand the logic of the divine plan of man’s salvation”
if extraterrestrials were able to glorify God. From
this, he argued they simply would not exist: “It is fan-
tastic to suppose that God would place such men on
other planets. Remember that the world was created
by God for God’s glory. What glory would God
derive from men deprived of supernatural gifts?”20

While the Catholic journalist Joseph A. Breig did
not use the term glory, he did ask whether there are
extraterrestrials capable of adoring God consciously.
He contended that there is no need to assume the
existence of extraterrestrials, because humanity pro-
vides a sufficient locus for the meeting of spirit and
the entire created order.21

Lonely Planet

Another of Breig’s arguments for the uniqueness of
humans concerned their status as images of God. It
was inconceivable to him that God would populate
the universe with images of God other than those
descended from Adam; Breig argued that humanity
was an image of God by virtue of both spiritual and
physical aspects.22 One priest believed that extrater-
restrials would resemble humans insofar as they both
have spiritual and material natures, “but in their
bodily formation they could be as different from us
as an elephant is from a gnat.”23 When McHugh
explained how extraterrestrials could be images of
God, he did not even mention their physical nature.
Rather, he said that humans are made in God’s image
“radically through the possession of mind and will,
accidentally through the doing of virtuous deeds.”24

Unlike Breig, McHugh thought this image could be
replicated many times. Another priest noted that
even this spiritual component of extraterrestrials
could differ from that of humans.25

Breig’s denial of the possibility of extraterrestrials
relied upon more than his opposition to multiple
incarnations. He felt there was no room in the uni-

verse for nonhuman forms of intelligence. In his
words:

To me, there is a divine rightness to this concept of
the singular unity of mankind, of the cosmos, and of the
Creator, which cannot be present in any theory that
there may be one or more races of thinking beings com-
posed of matter and spirit.

McHugh saw this desire for uniqueness as a rem-
nant of the belief that the Earth is at the center of the
universe. It is a prejudice, he said, to which people
still cling on the basis of a feeling of intellectual supe-
riority. McHugh preferred to think that the “family of
Adam, or Homo terrenus, as I shall dub him, is not a
lonely wayfarer in a wilderness of glowing cinders
and icy cosmic dust.” Zoologist and psychologist
Vincent G. Dethier, writing in Catholic World, was
more explicit about the implications of being unique:

To be unique is to be lonely. It is a chilling thought
that in all the universe man and his biosphere are the
only living things. As long as all men believed in heaven
man was not alone in the universe. Could it possibly be
in this age of scientific materialism that man’s desper-
ate search for extraterrestrial life stems from a fear of
being alone? That he is searching for a substitute for
heaven?26

For one priest, the central point was not simply
that humans want to make contact with other equals.
Instead, he said people have a need to worship supe-
rior beings, and some try to meet this need through
postulating extraterrestrials that are wiser and more
powerful than humans. Accordingly, they can hope
for either a delivery from their Earthly suffering or
“complete annihilation through some tremendous
eschatological conflict.”27 Others raised the possibil-
ity of superior extraterrestrials who might adore God
better than humans do.28

 While some individuals had either extreme posi-
tive or extreme negative expectations of making con-
tact with extraterrestrials,29 others were more
ambivalent about encountering them. One writer

20.“Space Theology,” p. 81.

21.Joseph A. Breig, “Man Stands Alone,” America: A Catholic
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22.Breig, p. 294.

23.Raible, “Rational,” pp. 532-533.
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1960): 286.
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extraterrestrial intelligence, see John Billingham, Roger Heyns,
David Milne, Stephen Doyle, Michael Klein, John Heilbron,
Michael Ashkenazi, Michael Michaud, Julie Lutz, and Seth
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Civilization (Mountain View, CA: SETI Press, 1999), pp. 48-52. 
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was uncomfortable with the prospect of meeting
beings who are biologically very different from
humans. But simultaneously, he gained a sense of
hope that even if humans destroy the Earth in a
nuclear disaster, humankind “might continue in the
life of other planets.”30 Similarly, the author of an
article in America regarded the idea of a plurality of
kinds of intelligent beings as both “engaging” and
“intimidating.”31

Some writers gave theological reasons for thinking
humans are or are not unique, but many turned
toward science to determine whether extraterrestrials
actually exist. Often, the question of whether habit-
able planets exist around other stars was taken as a
starting point, with authors emphasizing that the
prevailing opinion of astronomers was that such
planets probably do exist.32 The legitimacy of such
claims was not universally accepted at the time. An
anonymous writer in the Catholic magazine Sign said
that such conclusions are unscientific, noting that a
“scientist who makes such a claim is betraying the
standards of exactness claimed for his profession.”33

One Jesuit priest, however, thought a focus on plan-
ets habitable by life as we can conceive of it was an
unjustified restriction of God’s power. He reasoned
that if God is capable of endowing human bodies
with properties that will enable people to exist after
their Earthly lives, then certainly God could create
beings suitable for any planet.34

Risen, Fallen, Redeemed?

In addition to biological differences between humans
and extraterrestrials, many said the two groups
might have fundamentally different relationships
with God. Some references were relatively unelabo-
rated. One priest simply noted the possibility of
extraterrestrials being either “in the state of original
grace” or “fallen into sin.”35 Another writer won-
dered “whether they would be better or worse than
ourselves.”36 While there was certainly no consensus

about the actual spiritual status of extraterrestrials,
there was often a common, implicit framework
within which to discuss these possibilities. Most
schemes postulated beings that originally existed in
either a natural state or a supernatural state. Of the
latter, it was thought some might remain in God’s
grace and some might fall from it. Further, the possi-
bility of redemption was discussed for those who fell.
Two priests noted that different races of extraterres-
trials could well fit two different categories.37  

Gifted Children 

According to this categorization, extraterrestrial
races that were never endowed with supernatural
gifts would be in a state of pure nature. For three of
the priests who raised this possibility, beings in this
state were compared to human infants who die
before baptism. Like such infants, these extraterres-
trials would naturally know God in eternity.38 This
destiny would apply to extraterrestrials in a natural
state, according to one of these priests, “if  they
remained faithful to God.”39 While Zubek acknowl-
edged the possibility of eternal bliss for these extra-
terrestrials, he did not think it was inevitable. In his
view, “God would eternally reward such creatures
with natural happiness or punish them forever,
according to whether they did or did not serve Him
in their lives.”40

Within this basic framework of the different states
in which extraterrestrials could exist, Raible and
Zubek added the possibility of extraterrestrials being
endowed with gifts that others did not mention. The
quality of these preternatural gifts is most easily seen
in Raible’s writing. He contended that beings with an
integral nature would be endowed with one or more
gifts possessed by angels. Raible described some of
the characteristics they might have:

For example, they might enjoy infused knowledge
(they would literally be born with extensive knowledge
and would find the acquisition of further knowledge
easy and enjoyable); they might be blessed with har-
mony and concord in the working of their bodily and
spiritual faculties; they might be spared the ultimate
dissolution of death, passing to their reward at the end
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of their time of trial as peacefully as the sun sinks below
the horizon at the end of the day. They might possess all
these preternatural gifts or only some of them in any of
various combinations that are limited only by the
omnipotence and providence of God.41

The difference between pure nature and integral
nature is less clear in Zubek’s distinction. Though he
specifically noted that beings in a natural state would
have no preternatural gifts, he did say that they might
receive “a sort of natural help by God.”42  This help,
he wrote, might be offered to extraterrestrials in a
state of pure nature whose natural appetites conflict
with God’s will.

The third type of gift that many thought God
could bestow upon extraterrestrials is of a supernatu-
ral form. For Raible, beings in this state of superna-
ture “would be elevated, either at the moment of
creation or shortly thereafter, to a condition surpass-
ing absolutely all the natural needs and power of any
existing or possible creature.” The priests who main-
tained that preternatural gifts were a possibility also
said that both preternatural and supernatural gifts
could be given to the same beings, placing them in a
“state of innocence.” 43  

Paradise Lost?

Extraterrestrials in either a state of innocence or a
state of supernature, some priests contended, would
have something in common with Adam and Eve: the
freedom either to pass or to fail a test, along with all
of the consequences of that choice. Supernaturally
endowed extraterrestrials who passed their test, said
Father Domenico Grasso, would be immortals “far
ahead of us in science and related fields.”44

Grasso also considered another possibility: a race
that had fallen and not been redeemed. For these
beings, Grasso stressed, “crime, war, and hate would
rule…. Compared to the vast nonterrestrial hell, our
world would appear to be a privileged globe….”45

Another priest compared them to fallen angels:
“creatures with keen intellects, but with wills strongly
inclined to evil.”46 Also comparing them to fallen
angels and calling them “a sort of devil incarnate,”

Zubek raised the possibility of their passing on their
state to offspring who also might be denied redemp-
tion. McHugh regarded unredeemed extraterrestrials
as theologically defensible on the grounds that it
would demonstrate God’s justice and holiness.
Though Raible acknowledged the possibility of fallen
but unredeemed extraterrestrials, he thought it
unlikely given the infinite mercy God has shown to
humanity.47

The last possibility that was considered—a race
fallen but redeemed—raised questions about the sig-
nificance of Jesus Christ for extraterrestrials. Grasso
said that only humans, descended from Adam, could
share in redemption through Jesus Christ. Other
beings, not tainted by Adam’s original sin, would be
outside the church.48 Though Zubek concurred that
extraterrestrials would not share in the sin of the
human race, nevertheless he held that God could
have saved such beings through Jesus Christ if God so
wished.49 A professor of dogma at the University of
Munich said that Christ is the head of the universe,
and thus would also be the head of extraterrestrials.
This writer did note, however, that this does not
automatical ly mean that Christ  is  also their
redeemer.50 When asked in an interview about the
relationship between extraterrestrials and “Jesus
Christ, the Incarnate Word,” McHugh replied that
extraterrestrials would be “under the universal
dominion of Christ,” but McHugh said he would
leave further conjectures to theologians specializing
in the incarnation. So too did Father J. Edgar Bruns
affirm the universal dominion of Jesus Christ with-
out taking a position about Christ’s status as
redeemer.51

Grasso denied the redemptive power of  the
Earthly incarnation of Christ for extraterrestrials,
but he kept open the possibility of their salvation
through other means.52 Some believed that this
could occur through other incarnations of any one of
the persons of the Trinity.53 Breig found this notion
totally unacceptable. Most inconceivable to him, it
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seems, was the idea of more than one Mother of God,
an idea that was no problem for McHugh.54 Raible
and Zubek thought God could redeem fallen races
simply by forgiving their sins with or without requir-
ing them to ask for forgiveness. They also said God
could require a partial satisfaction for their sins by
one or more members of the race. Only if  God
required an infinite satisfaction, they thought, would
an incarnation be necessary. Raible added that if God
chose to re-elevate a race, God could decide to return
any or all of the gifts that were originally given.55

A number of people commented on the theologi-
cal implications of extraterrestrials between 1955 and
1965, but that number must not be overestimated.
McHugh contended that “hard-headed Catholic
theologians” had not considered the topic. He
claimed that without more evidence that extraterres-
trials actually exist, most theologians studying the
incarnation “would regard such speculation as
idle.”56 A spokesman for the Vatican called the issue
“slightly premature” in 1955.57 While acknowledging
that thinking about extraterrestrial beings is “in its
way fascinating,” another writer concluded that “it’s
all too nebulous and far out to worry much about.”58

Although the Jesuit priest and paleontologist Teil-
hard de Chardin said he did not want to discourage
such hypotheses, he thought the probability of extra-
terrestrials existing was so unlikely that it did not
seem worth becoming engrossed in.59 Another
writer saw this lack of attention as a reluctance of
theologians to raise difficult questions.60

Toward the End of the Millennium

In the years following the decade that is the primary
focus of this paper, there were additional voices
added to theological discussions about extraterres-
trial beings. For example, in 1969 Father Clifford J.
Stevens provided a view of theology quite different
from those writing just a few years earlier. He
believed that extraterrestrials should be judged on
the basis of their own theologies, and not by terres-

trial standards. In fact, he believed that theology as
humans know it could expand markedly if contact
were established with extraterrestrial theologies.
While he looked forward to an expansion of theology
as a result of contacting extraterrestrials, he also
acknowledged that this could be dangerous. “In
human history,” Stevens wrote, “the discovery of a
new race has always meant the exploitation of one by
the other, or at least an immediate state of hostility
between the two groups. No one can yet gauge the
effects of a cosmic hostility.” But after presenting this
scenario, he hoped that conflict with a race of non-
humans might bring humans together.61

For most other Roman Catholic priests, however,
the central concerns voiced at the start of the Space
Age were reiterated. For example, Father Theodore
M. Hesburgh, President of the University of Notre
Dame, provided the foreword to an early NASA
study on SETI. In it, he noted the compatibility of
belief in God and the scientific quest for intelligent
life beyond Earth, concluding that “Finding others
than ourselves would mean knowing Him better.”62

Similarly, Father Thomas F. O’Meara, a theologian at
the same university, summarized the range of possi-
bilities that could characterize extraterrestrials in a
manner reminiscent of the categories we saw earlier:
“Distant creatures might be without grace and reve-
lation, and they might be without evil, suffering, and
sin.”63 Moreover, he cautioned against assuming that
human experience is sufficient to allow us to imagine
all possible relationships between extraterrestrial
beings and God: “The ways in which supernatural life
touches sensate intellect and will, the modes of con-
tact in revelation may be quite diverse, and it is a mis-
take to think that our understanding…exhausts the
modes by which divine power shares something of its
infinite life.”64   

As we move beyond those who published on theo-
logical implications of extraterrestrials, and instead
examine the views of priests who were contacted for
their comments, we again see a similar range of
responses to those already documented. Victoria
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Alexander conducted one such study, in which she
sent a questionnaire to a thousand Roman Catholic
priests, Protestant pastors, and Jewish rabbis
throughout the United States.65 Although the title of
her report suggests that she queried clergy about
their attitudes about UFOs, in fact the questions were
asked in such a way that they also shed light on atti-
tudes about extraterrestrial life that does not travel to
Earth, and thus is relevant to SETI.

In a manner reminiscent of Hesburgh’s comment
about knowing God better through contact with
extraterrestrials, one priest in Alexander’s study
maintained that, “The thought of more than one civ-
ilization expands the greatness of the God I believe
in.” Other priests emphasized the range of possible
moral states in which extraterrestrials could exist. As
one priest from Pennsylvania put it, “In the event
they sinned, they would need redeeming…. If they
did not sin, there would be no need for redemption
and they would not suffer the effect of sin—death, a
darkening of the intellect, pain, disease, etc.” This
assessment was partially reiterated by a priest serving
a small congregation in Wisconsin, who expressed
the view that it is “possible that life on another planet
did not fall as on earth and had no need of redemp-
tion.”

Several priests considered the implications that
would follow from other civilizations not being in
need of redemption. A priest from Illinois suggested,
“Perhaps there is a race of intelligent beings out there
who have never fallen from grace and who have made
very great technological progress over many thou-
sands of years.” Similarly, another priest concluded,
“if you placed ‘Intelligent life on other planets’ and
these beings ‘obeyed’ Him then such beings would be
inexplicably more intelligent than us and far more
scientifically advanced.” One priest suggested that
extraterrestrials not in need of redemption would be
so different from sinful humans that there might be
problems in understanding one another: “any form
of communication with, association with, or even
minimal contact with [them] would be impossible in
this material existence; they being so vastly differ-
ent—their very life would be unintelligible to us and
us to them.” 

Although a number of priests participated in
Alexander’s study, some questioned its usefulness or
appropriateness. A priest from Michigan responded
to the request to participate in the study by suggest-
ing that other priorities are more important: “Try
raising funds to feed hungry and clothe naked!” Sim-
ilarly, a priest from Florida offered the view that the
“survey is a waste of money that could be given to the
poor and homeless here on this planet.” A colleague
from the same state replied simply by saying, “I think
the whole thing is absolutely ridiculous.” Apparently,
some still agreed with the Vatican representative who
said 40 years earlier that these issues are “slightly pre-
mature.”66

Prophets of the Future

At a seminar on the cultural implications of contact
with extraterrestrial intelligence, sponsored by the
Foundation For the Future in 1999, the value of both
theological and historical perspectives was reflected
in the choice of the participants, which included
both a Buddhist priest and an historian of science.
The purpose of the present paper has been to exam-
ine religious attitudes about extraterrestrials in an
historical context, in the hope of preparing for some
future date when actual contact might occur.

But exactly how can a theological discussion from
several decades ago help us anticipate the future?
One possibility is that such speculations may aid us
in moving beyond the narrow constraints of our
human experience of the world. Whether we are
attempting to envision the range of forms that extra-
terrestrial intelligence may take, or whether we are
trying to anticipate the impact of advances in genetic
engineering and artificial intelligence on Earth in the
coming centuries and millennia, we are constrained
by the limitations of our imagination. Theological
speculations may provide one way of expanding
beyond those preconceptions:

…we may gain insights from theology into the possi-
ble nature of extraterrestrials that we might not con-
sider if we focused only on human nature as studied by
science. For instance, an extraterrestrial might have
characteristics that theologians attribute to angels, such
as immortality or innate knowledge. Because we are
mortal and we acquire knowledge through learning, we
are likely to overlook such possibilities on other worlds.
And yet, such “gifts” as extremely long lives and a
greater reliance on implanted or intrinsic knowledge65.Victoria Alexander, The Alexander UFO Religious Crisis Sur-

vey: The Impact of UFOs and Their Occupants on Religion, 1995,
<ht t p : / /www.acces snv.com/nids /ar t i c l e s /a l exander /
survey_religion.html>. 66.“Space Theology,” p. 81.
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might well occur elsewhere, either naturally or through
artificial adaptations (e.g., through genetic engineering
or in the form of artificial intelligence). In short, one
benefit of theological reflections on extraterrestrials is to
challenge—and thus potentially expand—implicit sci-
entific assumptions about the nature of extraterrestrial
intelligence. In the case of Catholic theology, such con-
cepts as the preternatural and the supernatural—
whether taken literally or metaphorically—can help us
see beyond nature as depicted by science.67

If the scope of historical analyses is extended to
centuries, rather than restricted to merely a few
years, then we may begin to see recurrent patterns in
people’s views. For example, commonalities in ways
of imagining the possible moral status of extraterres-
trials, as seen in writings over the course of several
hundred years (rather than just a decade), may be
less influenced by the vicissitudes of the specific cul-
tural milieus in which these views are discussed. And
indeed, arguments for and against the existence of
extraterrestrials—and about their nature if they do
exist—have been raised by religious individuals in
the past, sometimes in a framework consistent with
that found in the current study. Nevertheless, within
these broader frameworks covering large expanses of
time, we should also continue to conduct more cir-
cumscribed analyses, carefully documenting the
divergences from more typical views. Such is the
attempt of the current study, which is focused on a
single decade during a critical time at the beginning
of the Space Age, and limited to a single denomina-
tion of one major world religion.

Given the global impact that detection of a signal
from a distant civilization would have on Earth, it is
important that future studies be expanded to examine
the responses we might expect from a range of cultures
and religions. In one recent empirical study of univer-
sity students’ attitudes about the implications of receiv-
ing an information-r ich radio s ignal  from an
extraterrestrial intelligence, we concluded that “those
Americans who viewed message receipt as spiritually
significant were both more open to life existing beyond
earth, and less apprehensive about making contact.”68

No such pattern was found for a matched group of Chi-
nese respondents. Additional studies are needed to
identify the factors responsible for this difference. 

When attempting to prepare for the future, we are
limited in how adequately we can generalize from com-
parable situations in the past or the present. Since there
are no instances of a confirmed detection of a signal
from a distant extraterrestrial civilization, people
engaged in discussions about the theological status of
extraterrestrials could easily see the question as still very
hypothetical. However, there have been situations in
which—for at least a short time—people believed that
extraterrestrial intelligence had been detected by very
reputable scientists. If Lord Byron was correct, and “the
best of Prophets of the future is the Past,”69 then more
detailed studies of those “false alarms” could be very
enlightening.

One particularly promising historical incident
that may help us anticipate the future detection of a
signal from extraterrestrial intelligence is the Moon
Hoax of 1835.70 In that year, the New York Sun
printed a series of articles reporting the discovery of
life (including intelligent life) on the Moon by the
eminent astronomer Sir John Herschel.71 This pro-
vides a useful analogue for signal detection at inter-
stellar distances, because in the early 19th century,
the Moon was viewed as a very distant celestial body
with which humans could have no physical contact.
Several accounts have been written indicating that
for a short time, there was widespread acceptance of
the existence of extraterrestrial intelligence due to the
Moon Hoax. 

However, these accounts have focused on media
reports of the Moon Hoax, rather than on individual
responses. To remedy this limited view of the event,
one might contact archivists and historical scholars
having access to diaries and journals of individuals
who made regular entries during the 1830s. Because
the event can be clearly delimited to a few days, it
would be relatively easy to determine whether each
diarist made reference to the news of an inhabited
Moon. Using standard methods for coding the con-
tent of such diary entries, one could then character-
ize the range of responses. For those diarists who are
sufficiently well known by at least one historian (e.g.,
by their biographers), a personality profile can be
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obtained using standard psychological assessment
questionnaires, with the historian completing the
surveys as he/she believes the diarist would have
responded. This psychohistorical approach would
allow an examination of such questions as: Were
more religious individuals more skeptical about the
news report?

The degree of interest that theologians have in
speculating about extraterrestrial intelligence may
well vary with changes in the perceived likelihood of
actually making contact. In the view of one Roman
Catholic priest, theology must wait, with respect to
extraterrestrial beings, for “actual discovery before
attempting studies of any practical significance; but
theology, like the other sciences, must be prepared
for new horizons of thought—however unfamiliar
they may be.”72 In the late 1950s and early 1960s, the

reality of knowing about extraterrestrial beings was
remote enough to make in-depth analyses seem pre-
mature. But simultaneously, the possibility of some
day contacting life beyond Earth was real enough for
a few people to begin discussing some of the theolog-
ical implications of such a discovery. As searches for
extraterrestrial intelligence continue to expand, we
might expect—and hope for—a comparable increase
in attention to the theological questions that would
come to the fore if some day one of these searches
succeeds.
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Ragbir Bhathal, an award-winning author and astro-
physicist, is Foundation President and Chairman/
Director of the Australia-Singapore Centre at the
University of Western Sydney, and a member of the
five-year multi-beam project at the Parkes Radio
Telescope. He is also Foundation President of the OZ
SETI Society, a society devoted to the promotion of
the scientific and social aspects of the search for
extraterrestrial intelligence, and a member of the
SETI Committee of the International Academy of
Aeronautics and Astronautics. His observatory at
UWS will be home for the dedicated Australian Opti-
cal SETI (OZ OSETI) Project. In 1998, he chaired the
international committee that organized the first
international conference to examine the scientific
and social aspects of the search for extraterrestrial
intelligence. Dr. Bhathal’s many publications include
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tralian Astronomer, Under the Southern Cross, Astron-
omy, Search for ET, Australian Scientists and Inventors,
and numerous papers. In 1988 he was awarded the
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John Billingham received his medical education at
Oxford University and specialized in aviation physi-
ology and medicine in the Royal Air Force before
joining NASA’s Lyndon B. Johnson Space Center in
Houston, Texas. There he headed the Environmental
Physiology Branch and worked on the Mercury,
Gemini, and Apollo programs. In 1965 he moved to
the NASA–Ames Research Center in Northern Cali-
fornia to head the Biotechnology Division, then the
Extraterrestrial Research Division, and later the Life
Science Division. After a sabbatical year at Stanford,
Dr. Billingham returned to Ames to become Chief of
the Office for the Search for Extraterrestrial Intelli-
gence (SETI). Upon retiring from NASA, he joined
the SETI Institute as Senior Scientist to help with the
now privately funded SETI program, Project Phoe-
nix. He was elected to the Board of Directors of the
SETI Institute in 1995. A visionary scientist, he
helped design spacesuits for the astronauts and was a
Stanford University lecturer on Life in Space from
1969 to 1995. With Dr. Bernard M. Oliver of
Hewlett-Packard, he designed a system to Detect
Intelligent Extraterrestrial Life, known as Project
Cyclops. 
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Center for Innovative Science Education at Tufts Uni-
versity, where he is also Research Professor of Physics
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vard College Observatory, and Co-director of the
MIT Space Grant Consortium. Trained initially in
condensed-matter (atomic) physics, Chaisson
obtained his doctorate in astrophysics from Harvard
University in 1972. Before assuming his current posi-
tion, he spent a decade as a member of Harvard’s Fac-
ulty of Arts and Sciences. During his tenure at
Harvard, Chaisson’s research concentrated largely on
the radio astronomical study of interstellar gas clouds.
This work won him fellowships from the National
Academy of Sciences and the Sloan Foundation, as
well as Harvard’s Bok Prize for original contributions
to astrophysics and Harvard’s Smith Prize for literary
merit. He has also held research and teaching posi-
tions at MIT and Wellesley College and, before join-
ing Tufts, was for five years senior scientist and
director of educational programs at the Space Tele-
scope Science Institute at Johns Hopkins University. 

Bob Citron

Bob Citron, Executive Director of the Foundation
For the Future, co-founded Kistler Aerospace Corpo-
ration and served as President and Chief Executive
Officer from 1993 to 1995. Among successful compa-
nies he founded previously were SPACEHAB, Inc.,
builder of three space laboratories that routinely fly
aboard the Space Shuttle, and EARTHWATCH, a
worldwide scientific and educational organization.
Citron spent 20 years with the Smithsonian Institu-
tion involved in many of NASA’s pioneering space
projects, including the Apollo lunar landing pro-
gram, the Space Shuttle program, and the Interna-
t ional  Space  Stat ion program. While  at  the
Smithsonian, he helped establish and manage the
global Satellite Tracking Network (STN) and was
responsible for the design and construction of satel-
lite tracking stations around the world. He was a
principal investigator on NASA’s Apollo, Skylab, and
Landsat programs from 1968 to 1974, and was the
founder and first director of the Smithsonian Institu-
tion’s Center for Short-Lived Phenomena, a global
science communications network. He has written
and published extensively in scientific subjects.
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Kathleen Connell

Kathleen Connell is Director of Strategic Communi-
cations in the Astrobiology Integration office at
NASA–Ames, and the lead for the Societal Implica-
tions of Astrobiology Workshop. She serves as Policy
Director for the Aerospace States Association. Con-
nell has had varied program and mission develop-
ment responsibilities both at Ames and NASA
headquarters. Prior to joining NASA, Connell
worked throughout the Americas with several non-
government organizations, enabling economic
development for emerging and impoverished popu-
lations, including women of lesser developed coun-
tr ies , farm workers , and immigrants  to San
Francisco’s inner city. She is currently an advisor to
the San Francisco Human Rights Commission, as
well as a Ph.D. candidate with the Fielding Institute.
Connell is an employee of Indiana Business, Mod-
ernization and Technology, Inc., the economic devel-
opment unit of the State of Indiana, and a graduate
of the University of California at Berkeley.

Paul Davies

Paul Davies is Visiting Professor at Imperial College
London and Honorary Professor at the University of
Queensland. He formerly was Professor of Mathe-
matical Physics and Natural Philosophy at the Uni-
vers i t y  of  Adela ide , and has  he ld  academic
appointments at Cambridge and London universi-
ties, and the University of Newcastle upon Tyne. Pro-
fessor Davies has published over 100 research papers
in cosmology, gravitation, and quantum field theory,
with emphasis on black holes and the origin of the
universe. His monograph Quantum Fields in Curved
Space, co-authored with Nicholas Birrell, remains a
seminal text in the field of quantum gravity. He is
also well known as an author, broadcaster, and public
lecturer. Among his 25+ books are God and the New
Physics, The Cosmic Blueprint, The Mind of God,
About Time, and Are We Alone? His latest book, The
Fifth Miracle, is about the origin of life and the possi-
bility of life on Mars. He was a longstanding contrib-
utor to The Economist, and is a familiar columnist in
The Guardian. Dr. Davies has been honored with
numerous awards, including the Templeton Prize for
progress in religion, awarded to him in 1995 by
Prince Philip at Buckingham Palace.
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Steven J. Dick

Steven J. Dick is the Historian of Science at the
United States Naval Observatory (USNO). He stud-
ied astrophysics at Indiana University and received a
Ph.D. in the history and philosophy of science there
in 1977. In 1979 Dr. Dick joined the scientific staff of
the Naval Observatory as an astronomer, a position
he held until being named Historian of Science in
1989. In the early 1990s, Dick acted as historian of
the National Aeronautics and Space Administration’s
High Resolution Microwave Survey-Search for
Extraterrestrial Intelligence program. He is a mem-
ber of the SETI Committee of the International
Academy of Astronautics and its Subcommittee on
Issues of Policy Concerning Communication with
Extraterrestrial Intelligence. Dick has written several
books, including Plurality of Worlds: The Origins of
the Extraterrestrial Life Debate from Democritus to
Kant; The Biological Universe: The Twentieth Century
Extraterrestrial Life Debate and the Limits of Science;
and Life on Other Worlds. Currently Dick is President
of the International Astronomical Union’s Commis-
sion 41(History of Astronomy).

Ben Finney

Ben Finney earned a Ph.D. in anthropology at Har-
vard University. Since then he has taught at the Uni-
versity of California at Santa Barbara, Australian
National University, French University of the Pacific,
International Space University, and, currently, Uni-
versity of Hawaii. His primary anthropological work
has been conducted in the Pacific Islands; he is par-
ticularly noted for his pioneering experiments in
Polynesian voyaging, which revolutionized views
about Polynesian migration and settlement. Since
the late 1970s he has pioneered an anthropological
approach to human issues involved in exploring and
eventually settling space, as well as in SETI. In the
mid-1980s he was awarded an NRC fellowship to
work on issues of space settlement and SETI at
NASA’s Ames Research Center. He founded and cur-
rently chairs the Space and Society Department at
the summer sessions of the International Space Uni-
versity, and periodically lectures in ISU’s Masters of
Space Studies program. Dr. Finney is co-editor of
Interstellar Migration and the Human Experience.
Among honors awarded to him are Russia’s Tsiolk-
ovsky Medal, Britain’s Royal Institute of Navigation’s
Bronze Medal, the Medal of the French University of
the Pacific, and the Regents Medal of the University
of Hawaii. 
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Albert A. Harrison

Albert A. Harrison is Professor of Psychology at the
University of California at Davis. He earned B.A. and
M.A. degrees in Psychology from the University of
California, Santa Barbara, and a Ph.D. in Social Psy-
chology from the University of Michigan. Harrison is
a member of the SETI Committee of the Interna-
tional Academy of Astronautics, a Director of the
nonprofit organization Contact, a Regent of United
Societies in Space, a member of the Science Advisory
Board for the National Institute of Discovery Science,
and Deputy U.S. editor of Systems Research and
Behavioral Science. He has also been active at Case
for Mars conferences. His current interests include
the psychological, social, and political determinants
of beliefs about the cosmos and the reality of extra-
terrestrial life. Dr. Harrison’s books include High
Expectations: Human Spacefaring in the New Millen-
nium; Living Aloft: Human Requirements for Extended
Spaceflight (with M.M. Connors and F. R. Akins);
From Antarctica to Outer Space: Life in Isolation and
Confinement (edited with Y. A. Clearwater and C.P.
McKay); and After Contact: The Human Response to
Extraterrestrial Life. His articles on humans in space
and on the search for extraterrestrial intelligence
have appeared in numerous journals. 

David Hines 

David Glenn Hines has a B.A. in English Literature
and a B.F.A. and M.A. in Fine Arts, all from the Uni-
versity of New Mexico. He makes his living as a
painter of landscapes, mostly of the western Mojave
Desert and Central Valley regions of California. He is
represented by galleries in Los Angeles, California,
and Santa Fe, New Mexico. His work has been fea-
tured in numerous solo exhibitions and group exhi-
bitions in California and the U.S. Southwest,
including several major museum shows. In his paint-
ings of the landscape at night, the land is almost
overwhelmed by the infinitude of the space above it,
a space that melds with the land in an uncertain hori-
zon. Isolated lights denoting human presence are
mirrored by stars making manifest the vast desert of
the cosmos and perhaps denoting life there as well.
By contrast, his daytime landscapes are close, com-
fortable, and familiar, with a plenitude of detail and
relative abundance of life. Light plays a key role in all
of his paintings, revealing by both its presence and its
absence the deep love and sense of mystery the Earth
and our universe inspire in him. Hines is an avid
reader of science books.
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Guillermo A. Lemarchand

Guillermo A. Lemarchand received his Ph.D. in phys-
ics from the University of Buenos Aires in 1991, and
in 1998 received a Master’s in Science and Technol-
ogy Management and Policy. His achievements
include being a researcher and lecturer at the Center
for Advanced Studies; coordinator of the META II
SETI Project at the Argentine Institute for Radioas-
tronomy (CONICET); Visiting Fellow at the Center
for Radiophysics and Space Research from Cornell
University, working with Carl Sagan; co-director of
the first Ibero-American School on Astrobiology,
Universidad Simon Bolivar in Caracas, Venezuela;
and editor of Bioastronomy News. He is a member of
the International Academy of Astronautics (IAA)
SETI Committee and of the Long-Term Dynamics of
Societal Systems Study Group at the University of
Buenos Aires. In 1989 he received the first National
Award for the Peaceful Uses of Science and Technol-
ogy. Books co-authored or edited by Dr. Lemarchand
include Inteligencia Extraterrestre; Scientists, Peace
and Disarmament; El Llamando de las Estrellas Cos-
mos; The Search for Extraterrestrial Intelligence in the
Optical Spectrum II; and Origins: From the Big Bang
to the Civilizations, an Introduction to Astrobiology.

Claudio Maccone

Claudio Maccone earned degrees in physics and
mathematics from the University of Turin. A Full-
bright scholarship enabled him to research the the-
ory of stochastic processes at the Department of
Electrical Engineering of the Polytechnic Institute
(now Polytechnic University) of New York, and a
Council of Europe Higher Education Scholarship,
awarded by the British Council, led to Ph.D. studies
in London. Maccone joined Space Systems Group of
Aeritalia (now Alenia Spazio) in Turin as a technical
expert for the design of artificial satellites. Among
projects he is involved in currently at Alenia are the
design of a space mission like the Quasat satellite for
radioastronomy, the Tethered Satellite flown by the
U.S. Space Shuttle in 1992 and 1996, and the design
of a Solar Sail to reach Mars while being pushed by
sunlight. Elected Corresponding Member of the
International Academy of Astronauts, he is currently
serving as Secretary of the Interstellar Space Explora-
tion Committee and as a Member of the SETI Com-
mittee. Dr. Maccone has published two books,
Telecommunications, KLT and Relativity and The Sun
as a Gravitational Lens: Proposed Space Missions, and
over 60 scientific and technical papers.     
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Jill Tarter

Jill Tarter earned a Bachelor of Engineering Physics
Degree from Cornell University and a Master’s
Degree and Ph.D. in Astronomy from the University
of California at Berkeley, where her major field of
study was theoretical high energy astrophysics. In
1984 she helped found NASA’s nonprofit SETI Insti-
tute. She served as Project Scientist for the SETI High
Resolution Microwave Survey (HRMS) until its ter-
mination by Congress in 1993. Today she serves as
the Director for Project Phoenix, the SETI Institute’s
privately funded continuation of the Targeted Search
portion of HRMS. Among awards and recognition,
Dr. Tarter received in 1989 the Lifetime Achievement
Award for her contribution to the field of exobiology,
and in particular to the search for extraterrestrial
intelligence, from Women in Aerospace, a profes-
sional association in Washington, DC. In 1997 the
Board of Directors of the SETI Institute appointed
Dr. Tarter to a new endowed position: the Bernard
M. Oliver Chair for SETI. Dr. Tarter has written and
lectured extensively on SETI, Project Phoenix, and
more conventional astrophysical topics. 

Keiko Tokunaga

Keiko Tokunaga is a Buddhist priest in Hawaii. At the
Seminar on the Cultural Impact of Extraterrestrial
Contact, she presented fresh and insightful ideas,
emphasizing the need for each of us to prepare for
contact by enhancing our compassion, our openness
to new experiences, and our ability to deal with any-
thing alien. Tokunaga, who studies with a Zen mas-
ter, suggested that one aspect of Zen is training
ourselves to be more sensitive and to watch the kinds
of signals we are sending, since the first impression is
the one that lasts and there will be long-range
impacts of whatever the first signal or contact is.
Tokunaga asked what kind of signals we as a planet
are sending out currently, making reference to mind-
to-mind communication that occurs in the signals
we send in interactions with each other. In terms of
humanity right here and now, she said, how are we
going to send signals to each other and make our-
selves more receptive to contact? Though most peo-
ple will keep on doing whatever they are doing, she
put forth the hope that perhaps what we do could be
done with more compassion.
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Allen Tough

Allen Tough focuses on three interrelated issues. (1)
The very-long-term future of human civilization. In
addition to writing and conferences, he serves on the
Foundation For the Future’s Humanity 3000 Orga-
nizing Committee and the Millennium Project’s
Planning Committee. (2) The scientific search for
extraterrestrial intelligence. He is the founder and
coordinator of the Invitation to ETI, an innovative
SETI project at http://members.aol.com/Wel-
comeETI. He presents papers at most SETI confer-
ences and at the annual Contact conference, and
serves on several international committees. (3)
Humanity’s search for meaning and purpose on the
individual and societal levels.  He weaves this theme
into much of his writing within his other two inter-
ests. In his personal life, Dr. Tough particularly
enjoys reading, walking, music, wilderness, hiking,
skating, conversations, the World Wide Web, and his
two grown children.

Douglas A. Vakoch

Douglas Vakoch, a Social Scientist with the SETI
Institute, conducts and promotes research on the
cultural aspects of SETI. He has a B.A. in Compara-
tive Religion from Carleton College, an M.A. in the
History and Philosophy of Science from the Univer-
sity of Notre Dame, and a Ph.D. in Clinical Psychol-
ogy from State University of New York at Stony
Brook. Vakoch’s work in SETI began over 20 years
ago with his creation of interstellar messages for
communicating with extraterrestrial intelligence. He
also conducts research on the history of the extrater-
restrial life debate, policy issues related to SETI, and
possible psychological and religious responses to
detecting a signal from extraterrestrial intelligence.
Prior to joining the SETI Institute, he conducted
research on the evolution of speech perception and
therapeutic communication at Vanderbilt University,
funded by the National Institute of Mental Health.
He is a member of the International Academy of
Astronautics SETI Committee, as well as IAA Sub-
committees on Issues of Policy Concerning Commu-
nications with Extraterrestrial Intelligence, Media
and Education, and the Arts and Literature.
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