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Introduction
For as long as Homo sapiens has existed, we have gazed up into the stars and told stories: 

stories about the gods who dwell in the heavens; stories about life that might be out there; stories 

that indicate that we might be from “out there.”  As anthropologist Kathryn Denning points out 

“people were considering what contact with life from another world would be like, long before 

we had the scientific means to actually search for it.”1

The advent of the Science Fiction genre in the early 20 th century  expanded our 

storytelling about what may or may not be “out there.” Today, half of the movies in the top 10 

“All-Time USA Box Office” list2 deal with extra-terrestrial life in some shape or form3.  We love 

speculating about aliens.  

Our science and technology are beginning to catch up to our imaginations.  The SETI 

Institute (Search for Extra-Terrestrial Intelligence) tracks its modern history back to 1959, the 

year that Nature magazine published an article by two Cornell physicists who shared that 

microwave radio could be used to communicate between the stars.4  From that point on, 

individuals, public governments and private organizations have continued to search for 

intelligent life outside our planet.  Meanwhile, the search for microbial life is reaching it's  

historical apex with the Curiosity rover  which is due to land on Mars the night of Aug. 5, 2012.5 

This new rover will be able to dig into the surface of Mars, peeking under the top layer of dust 

1 Denning, Kathryn. “Is life what we make of it?”, Philosophical Transactions of the Royal Society, February 13, 
2011; 369 (1936):671. http://rsta.royalsocietypublishing.org/content/369/1936/669.full.pdf+html (accessed July 
9, 2012).

2 “All-Time Box Office: USA”, IMDB, http  ://www.imdb.com/boxoffice/alltimegross   (access July 19, 2012).
3 Avatar, The Avengers, Star Wars, E.T., and Star Wars Episode 1: The Phantom Menace. If you count the cute 

little alien creatures in Toy Story 3, the number increases to 6/10.
4 “A History of SETI”, The SETI Institute, http  ://www.seti.org/node/662   (accessed July 19, 2012).
5 “New Rover Could Seek Evidence of Ancient Mars Life Just Below Surface: Study”, SPACE.com, July 6, 2012, 

http://www.space.com/16455-mars-life-search-curiosity-rover-msl.html (accessed July 19, 2012).
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that has been bombarded with solar radiation for billions of years to see if there might be 

evidence of life hiding out safe in the darkness.

But will all this searching for and speculation about extra-terrestrial life ever become 

reality?  Will all our looking up at the heavens ever reveal anything as amazing as what we might  

imagine? And what might happen when we find (or don't find) evidence of extra-terrestrial life? 

As Carl Sagan wrote in the movie Contact, “If we are alone in the Universe, it sure seems like an 

awful waste of space.”6

The Vast Cosmos

How much of a “waste of space” are we really talking about? A brief summary of the 

nature of our cosmos is in order as we consider the possibility of extraterrestrial life.

Science has indicated that the Earth is around 4.5 billion years old, which is the 

approximate age of our Solar System.  We reside “around two thirds of the way out from the 

Galactic Center” of the Milky Way Galaxy, which is estimated to be about 13.2 billion years old 

(approximately the same age of the universe, which is somewhere around 14 billion years old.) 

The Milky Way is one of between 80-100 billion galaxies in the observable universe.

An artist's rendering of what our Galaxy might look  
like fro the outside.  Our sun is about 25,000 light  
years from the center.  The cone illustrates the  
neighbourhood of our galaxy that the Kepler Mission  
will search to find habitable terrestrial type planets.7

6 Contact, dir. by Robert Zemeckis (1997) based on the book of same name by Carl Sagan. Interestingly enough, 
this phrase does seem to not appear in the book, leading one to speculate on whether Sagan meant a “waste of 
space” or a “waste of Space.”

7 Image from http://www.visionsofthecosmos.co.uk/SETI.htm (accessed July 25, 2012).
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In the 14 billion years that the universe has existed, there has been a lot of planetary 

activity.  Using current data from the Kepler telescope, NASA estimates that there are at least 50 

billion (50x109) planets in our Milky Way Galaxy, and that 500 million (or 1%) of these are 

likely in what is considered a “habitable zone.”8  

The Copernican Principle, also called the Principle of Mediocrity, tells us that our planet 

“does not occupy a special position or status in the universe. It is apparently a typical planet 

around a typical star in a typical galaxy.”9  If this is the case, and we assume that we are about 

average as far as galaxies go, one can make the case that there are 50 billion (50x109) planets, 

multiplied by 80 billion (80x109) galaxies, or 4 sextillion (4x1021) planets in the observable 

universe (40 quintillion (40x1018) in a “habitable zone”).10

These vast numbers and computations are the basis for the Drake Equation, which is used 

to guesstimate the number of technologically advanced civilizations which might be present in  

the Milky Way Galaxy.  Nobel Prize winning physician Dr. Baruch S. Blumberg11, who served as 

the first director of the NASA Astrobiology Institute at NASA's Ames Research Center, shared in 

paper presented to the Royal Society of Mathematical, Physical & Engineering Sciences: “There 

is a theoretical belief that life must be present elsewhere because there are so many places to it to  

do so. The Drake Equation provides a formula to make these predictions and, recently, Blumberg 

8 “The Kepler Mission, NASA Discovery mission #10, is specifically designed to survey a portion of our region of 
the Milky Way galaxy to discover dozens of Earth-size planets in or near the habitable zone and determine how 
many of the billions of stars in our galaxy have such planets.” Refer to http://kepler.nasa.gov/ for more 
information and news on current findings.

9 Davies, Paul. Are We Alone? (New York: Basic Books, 1995), 23.
10 For the purposes of this paper, I will be referring to extra-terrestrial life in the observable universe.  Brian Greene 

has recently published a paper in Newsweek (see Bibliography) that explains that our universe may actually be a 
“single expanding bubble inhabiting a grand cosmic bubble bath of universes – a multiverse.” However, since 
different rules of physics may apply in these different universes, making communication difficult if not 
impossible, these other potential universes will not be considered.  However, if you want your mind blown, read 
the article.

11 Best known as the winner of the 1976 Nobel Prize in Medicine for identifying the Hepatitis B virus.  See more 
information at http://www.nasa.gov/topics/people/features/baruch_blumberg.html.
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notes the identification of more than 400 extra-solar planets has increased the accuracy of these 

estimates.”12

Astrobiology

The problem with the Drake Equation13 is that many of the units are elements that cannot 

be verified.  It is all theoretical.  However, as a tool meant to spark conversation, it has been very 

successful.14  Particularly for those interested in the field of Astrobiology.

Astrobiology is a relatively new15 multi-discipline field of science which draws on 

Astrophysics, BioChemistry, GeoChemistry, GeoPhysics, Planetary Science and more.16  

Blumberg points out that “Astrobiology is the study of the origins, evolution, distribution and 

future of life in the Universe, or, specifically, to understand the origin of life and to test the 

hypothesis that life exists elsewhere than on Earth. It raises fundamental questions not only in 

biology, physics and chemistry but also in philosophy, psychology, religion, theology and the 

12 Blumberg, Baruch. “Astrobiology, space and the future age of discovery”, Philosophical Transactions of the 
Royal Society, February 13, 2011; 369 (1936):510. 
http://rsta.royalsocietypublishing.org/content/369/1936/508.full.pdf+html (accessed July 9, 2012).

13 The Drake Equation is usually written:      N = R* • fp • ne • fl • fi • fc • L       where,
N = The number of civilizations in The Milky Way Galaxy whose electromagnetic emissions are detectable.
R* =The rate of formation of stars suitable for the development of intelligent life.
fp = The fraction of those stars with planetary systems.
ne = The number of planets, per solar system, with an environment suitable for life.
fl = The fraction of suitable planets on which life actually appears.
fi = The fraction of life bearing planets on which intelligent life emerges.
fc = The fraction of civilizations that develop a technology that releases detectable signs of their existence  
into space.
L = The length of time such civilizations release detectable signals into space.

For more information refer to http://www.seti.org/drakeequation.
14 “Astrobiology”, Wikipedia, http://en.wikipedia.org/wiki/Astrobiology (accessed July 19, 2012).
15 “NASA established the Astrobiology Program in 1996. However, NASA studies in the field of exobiology – a 

predecessor to astrobiology – date back to the beginning of the U.S. space program” 
http://astrobiology.nasa.gov/about-astrobiology/

16 Delano, John. “Is Anyone Else Out There?” TEDx-Albany, https://www.youtube.com/watch?v=qrQY7vQy50M 
(accessed July 19, 2012)
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way in which humans interact with their environment and each other.”17

The core idea behind Astrobiology is the realization that physics, mathematics and 

chemistry each form a set of scientific laws that pertain on Earth and elsewhere in our Universe. 

Does the same, then, hold true for biology?  Are there rules governing the formation and 

evolution of life that can be found elsewhere, in similar or totally different bio-chemical 

environments?  Appealing again to the Copernican Principle/Principle of Mediocrity, 

physicist/cosmologist/astrobiologist Paul Davies reflects “Applied to the question of 

extraterrestrial life, the principle suggests that if there is nothing special about the astronomical,  

geological, physical and chemical circumstances of Earth, then there should be nothing special or 

unique about its biology either.”18

The Astrobiology Roadmap, published in 2008, “provides guidance for research and 

technology development across the NASA enterprises that encompass the space, Earth, and 

biological sciences.”19   The roadmap addresses three basic questions: 

(a) how does life begin and evolve, 

(b) does life exist elsewhere in the universe, and 

(c) what is the future of life on Earth and beyond?20 

The remainder of this paper will briefly touch on the first two questions, with a focus on 

the ramifications for humankind when/if we discover life elsewhere (or if we somehow 

determine that we are unique in the universe).

17 Blumberg, “Astrobiology”, 508.
18 Davies, Are we alone?, 23.
19 Des Marais, David J. et al., “The NASA Astrobiology Roadmap” ASTROBIOLOGY Volume 8, Number 4, 

2008:715. http://astrobiology.nasa.gov/index.php?s=file_download&id=21 (accessed 9 July 2012).
20 Though the roadmap does not address how we specifically define “life,” I think this is also a valuable question 

(though out of the scope of this paper.)  For instance, will we someday realize that Nebula (which “birth” stars)  
are themselves a form of life (as in the “Cloud” episode from Star Trek: Voyager)?  Our understanding, though 
always expanding, is still so limited!
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An Imperative to Life?

Two questions are the core of this search: Where did we come from?  And are we alone? 

Davies points out three philosophical positions concerning the origin of life: 

(a) it was a miracle; 

(b) it was a stupendously improbable accident; or 

(c) it was an inevitable consequence of the outworking of the laws of physics and 

chemistry, given the right conditions.21

Evidence is leading away from (a) and (b) and suggests an inclination toward (c) – that it 

was inevitable.  Part of the evidence toward this theory rests on the work of Stanley Miller and 

Harold Urey in 1953, when they attempted to simulate the conditions n Earth four billion years 

ago.  They “introduced water, methane and ammonia into a glass flask and passed an electric 

discharge through the mixture for several days. The liquid turned red-brown. Upon examination, 

the flask was found to contain several amino acids – organic molecules found in all living 

organisms on Earth.”22

Christian de Duve, a Nobel Prize-winning cytologist23 and biochemist, argues that “the 

enormous diversity and adaptability of the living world are proof that natural selection has, in a 

large number of cases, been offered enough variants by chance to approach optimization, that is, 

reproducibility under similar conditions.”  He is talking about how if we rewind the “tape” of 

evolution and play it again (from the beginning of Earth), running it forward to the present, we 

will likely get the same biological results, because there were a large number of chances for a 

21 Davies, Are we alone?, 21.
22 Davies, Are we alone?, 13.
23 Cytologist: a biologist who studies the structure and function of cells.

6



particular mutation over a very large period of time.”24  de Duve concludes that the emergence of 

life is obligatory under these physical-chemical conditions.25

So what about different physical-chemical conditions?  Is there an imperative to other  

forms of life as well?  Christopher P. McKay26 has been called the “Indiana Jones” of NASA27 

and is a planetary scientist at NASA Ames Research Center, studying planetary atmospheres, 

astrobiology, and terraforming.  McKay looks at life in extreme conditions on earth in an effort 

to learn what life might look like in similar conditions on other planets.  He explains that if we 

are able to find life that arises out of a different type of biochemistry than what is currently 

known on Earth (that is, life that is not DNA/RNA based) then we will have a basis for 

comparison and be confident that there is indeed an imperative to life. “If life started twice in our  

Solar System we can then be certain that life is not a fluke but a natural outcome of planetary 

environments.”28  For instance, McKay uses the example that if life forms are living in the liquid 

methane on Titan (the largest moon of Saturn), “such life would clearly represent a different 

origin of life than Earth life.”29

Potential Forms of ETL

Same biochemistry or different?  Similar origin of life than Earth, or different?  What 

24 De Duve, Christian, “Life as a cosmic imperative?” Philosophical Transactions of the Royal Society, February 
13, 2011; 369 (1936):620-623. http://rsta.royalsocietypublishing.org/content/369/1936/620.full.pdf+html 
(accessed July 9, 2012).

25 De Duve, “Life as a cosmic imperative?”  622. 
26 “Christopher McKay (planetary scientist)”, Wikipedia, 

http://en.wikipedia.org/wiki/Christopher_McKay_(planetary_scientist) (accessed July 20, 2012).
27 "Meet the Indiana Jones of NASA”, SmartPlanet, http://www.smartplanet.com/video/meet-the-indiana-jones-of-

nasa/389153 (accessed July 20, 2012).
28 McKay, Christopher P. “The search for life in our Solar System and the implications for science and society”, 

Philosophical Transactions of the Royal Society, February 13, 2011; 369 (1936):595. 
http://rsta.royalsocietypublishing.org/content/369/1936/594.full.pdf+html (accessed July 9, 2012).

29 McKay, “The search for life in our Solar System”, 600.
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types of extra-terrestrial life are we talking about, and why does it matter?

When I was growing up, the word “alien” was used to refer to any life that was on 

another planet.  Now, however, astrobiologists point out that we might find “alien” life here on 

Earth, and we might find “Earth” life on another planet.  How does this happen and what do 

these different terms mean or imply?

Extra-terrestrial life (ETL) refers to any type of life form that is found to have emerged 

on any planet other than Earth.  It may be as simple as bacteria found on the “blueberries”30 (or 

just under the surface) on Mars31. Or that life may be as complex as life that is intelligtent (extra-

terrestrial intelligence or ETI).

For astrobiologists, what matters at least as much as where the life is found is where/how 

the life originated.  For example, the panspermia hypothesis suggests that “life may have arisen 

elsewhere in the galaxy and fallen to Earth from space, whereupon, having encountered 

conditions favourable to multiplication, it took hold and thrived.”32  If this is the case, then the 

originating site of life, and anywhere else that might have gotten “seeded”, may be ETL, but 

because it comes from the same biochemistry and the same “tree of life”, it would not be 

considered alien.33  

30 Kluger, Jeffery. “The Blueberries of Mars”, Time Magazine, March 9, 2004, 
http  ://www.time.com/time/magazine/article/0,9171,598548,00.html   (accessed July 20, 2012).

31 Mars is often used as an example, and much attention has been focused on it in large part due to it's proximity 
but also due to the planet's accessibility.  In “Forbidden Planet” published in Air & Space magazine in September 
2010 (and available online at http://www.airspacemag.com/space-exploration/Forbidden-Planet.html), Sam 
Kean writes: “Venus—the planet closest to us, and our twin in terms of size and mass—should by rights have 
developed in parallel to Earth. Instead it became a monstrosity, the relative we hardly mention and rarely visit. In 
the planet’s dense atmosphere, carbon dioxide, a greenhouse gas, somehow built up to toxic levels, now 
accounting for 96.5 percent of Venus’ air, as compared to 0.04 percent of Earth’s. The runaway greenhouse effect  
made Venus hotter than a self-cleaning oven, with atmospheric pressures equivalent to those found half a mile 
under Earth’s oceans. Says space physicist Larry Esposito of the University of Colorado at Boulder, 'Dante’s 
vision of hell is real, and it is the planet next door.'” Very few landings on Venus have been attempted. The 
European Space Agency has had to cancel its planned landing on Venus (as a part of an upcoming exploration) 
due to budget restrictions.

32 Davies, Are we alone?, 20.
33 McKay, “The search for life in our Solar System”, 594.
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For ETL to be considered alien, it has to have arisen out of different biochemical 

circumstances.  This is called a second genesis. McKay points out that using Mars as our primary 

subject of exploration is problematic if we are searching for this second genesis due to Mars' 

“proximity to Earth and the possibility that these two planets have exchanged biological material.  

It is now established that many of the meteorites found on Earth have come from Mars.”34  

Interestingly enough, it may be that we are able to find evidence of a second genesis here 

on Earth.  McKay points out that “At one time, the term 'alien life' referred to any life from 

another planet; now we realize that life on another planet may be the same type of life as we 

know from Earth. The term 'alien life' now refers to an organism that is not on our tree of life, 

regardless of what planet it is on. Alien life might even be here on the Earth.”35  This is another 

reason for astrobiologists to examine life in extreme conditions (extremophiles36) locally on 

Earth.

Potential Forms of Contact

Alien or not, if we find ETL, what forms might it take and what is the likelihood that we 

might be able to communicate with it?  Albert Harrison is a social psychologist who was a 

member of NASA’s Space Human Factors Engineering Science and Technology Working Group 

and is a member of the Permanent SETI Committee of the International Academy of 

Astronautics.  He observes that “to the extent that methods shape outcomes, the most likely 

discoveries [of ETL] are of microbial or other non-intelligent life within our Solar System or 

34 McKay, “The search for life in our Solar System”, 598.
35 McKay, “The search for life in our Solar System”, 595.
36 Extremophiles are organisms that thrive in physically or geochemically extreme conditions that are detrimental 

to most life on Earth.  See more information at http://en.wikipedia.org/wiki/Extremophile (accessed July 20, 
2012).

9

http://en.wikipedia.org/wiki/Extremophile


microwave transmissions from a technologically advanced civilization many light years away.” 37

However, any conversation that might take place via microwave transmissions would 

probably not immediately lead to enriching dialogue or massive technological innovation, since 

the next-nearest star is over four light years away38. As anyone who has experience the satellite 

lag time on a phone-call can tell you, this type of stuttering conversation does not lend itself well  

to intimate conversation.

But what if some form of ETI does make contact with us, like something out of science 

fiction?  Astrophysicist and science communicator Neil degrasse Tyson trembles at the thought.39 

He uses the example of our biological relationship to chimpanzees to look at what a conversation 

with an ETI might be like.  Tyson points out that we share a large amount of DNA with 

chimpanzees40, and the difference in our intelligences arises out of this difference in DNA.  “The 

most brilliant chimp there ever was can maybe do some sign language” he says. “Our toddlers 

can do that.” 

So imagine a life form that is the same amount different from us: more intelligent than us 

in the same amount that we are more intelligent than a chimp.  “From hand motions to the 

Hubble, and now go beyond that.  What would we be to them?” he wonders.  And then he 

answers his own question: “drooling, blithering idiots.”  Tyson questions  the notion that we are 

going to find some intelligent life and have a conversation with it (whether by microwave or 

not): “When was the last time you stopped to have a conversation with a worm, or a bird?...To 

37 Harrison, Albert A.. “Fear, pandemonium, equanimity and delight: human responses to extra-terrestrial life”,  
Philosophical Transactions of the Royal Society, February 13, 2011; 369 (1936):657. 
http://rsta.royalsocietypublishing.org/content/369/1936/656.full.pdf+html (accessed July 9, 2012).

38 Davies, Are we alone?, 41.
39 Tyson, Neil degrasse. “Alien vs. Human Intelligence”, http://www.wimp.com/alienhuman/ (accessed July 19, 

2012
40 Tyson used the number 1%. However, recent genome mapping places the number closer to 96% according to 

http://news.nationalgeographic.com/news/2005/08/0831_050831_chimp_genes.html (accessed July 20, 2012).
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believe that some intelligent species is going to be interested enough in us to have a 

conversation?...So I lay awake at night wondering if we are simply too stupid as a species to 

figure out the universe.”

This is not as far-fetched as it may seem.  Davies points out that “it may be that, for us, 

these super-advanced aliens would appear as gods. Arthur C. Clarke has remarked that 

technology even a modest degree in advance of experience is indistinguishable from magic.”41  I 

can't help but think about a quote from the movie Thor, where the main character (Thor) is 

talking to an astrophysicist who asks if the powers Thor possess are magic:  “your ancestors 

called it magic...but you call it science. I come from a land where they are one and the same.” 42

Mileage May Vary

If ETI does make contact with us, and we perceive their technology as magic, what might 

the response of the people of the world be?  Or what if it is not an advanced ETI that contacts us 

directly but comes in the form of a microwave transmission – how might people respond then? 

Or if we discover microbes on Mars?  Each of these possibilities represent unique situations, 

which can make it difficult to predict people's responses.  To complicate matters further, as 

anthropologist Kathryn Denning points out, in the  “event of a detection [of ETL], the vast 

majority of humanity will be dealing not with the extra-terrestrial life itself (whether intelligent  

or not, local, or distant), but with human perceptions and representations of that alien life.”43

41 Davies, Are we alone?, 48.
42 Thor, dir. by Kenneth Branagh (2011).
43 Denning, “Is life what we make of it?”, 669.
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Attempting to Quantify

Scientists and social scientists have looked at how people respond to disasters to begin to 

try to quantify the response to the discovery of various forms of ETL.  Harrison points out three 

myths about how people respond during disasters: “(i) people panic in times of catastrophe; (ii) 

there is a sharp increase in antisocial and criminal behaviour; and (iii) people within a disaster  

area helplessly await rescue from the outside.”  Instead, he points out that “in times of disaster 

civility is likely to increase, and rather than awaiting rescue from the outside people respond with 

appropriate self-protective and mutually supportive behaviours.”  

Just as we have tried to quanitfy disasters such as tornados (the Fujita scale), hurricanes 

(the Saffir-Simpson scale) and earthquakes (the Richter scale), so too are scientists trying to find 

ways to quantify the impact of a public announcement regarding evidence of ETL.  In 2000, the 

Rio Scale (based on the Torino scale which attempts to quantify the significance of various 

asteroid impacts), was introduced to the 51st International Astronautical Congress, 29th Review 

Meeting on the Search for Extraterrestrial Intelligence (in Rio de Janeiro, Brazil...hence its  

name) by Iván Almár and Jill Tarter.  The Rio Scale is a way to “quantify the impact of any 

public announcement regarding evidence of extraterrestrial intelligence.”44 It is represented as a 

number between 0 (no impact on public) and 10 (extraordinary impact on public) and is 

calculated based on the credibility of a claimed discovery, the class of the reported phenomenon, 

the type of discovery and the estimated distance to the phenomenon detected.45

However, because the Rio Scale deals only with ET-intelligence, Almár and others 

44 “The Rio Scale”, The SETI League, http://www.setileague.org/iaaseti/rioscale.htm (accessed July 20, 
2012).

45 Almar, Ivan and Margaret S. Race. “Discovery of extra-terrestrial life: assessment by scales of its importance  
and associated risks.”, Philosophical Transactions of the Royal Society, February 13, 2011; 369 (1936):682. 
http://rsta.royalsocietypublishing.org/content/369/1936/679.full.pdf+html (accessed July 9, 2012).
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created the London Scale, presented in London to the Royal Society of Mathematical, Physical  

and Engineering Sciences in 2011.  The London scale builds on the Rio scale, but “can be used 

to evaluate and present complex information about the scientific importance, validity and 

potential consequences of an alleged discovery of ET life via various astrobiological methods 

and within the Solar System or Galaxy.”46

Going back to the comparison of the discovery of ETL with disaster responses, Harrison 

points out that the actions governing bodies take in such times can be self-fulfilling and that 

“Scientists who predict adverse reactions to a discovery should avoid doing so in ways that bring 

the undesirable reactions about.”47  The Rio and London scales are a start at quantifying the 

potential responses, but as Harrison later points out “in the absence of detailed information at the 

time of the discovery, reactions will be based on images, ideas and preconceptions.”48

Cultural Responses

So what might those images, ideas and preconceptions be?  Western culture may be more 

ready for the discovery of ETL than some might realize.  Davies points out that “In the popular 

mind today, there is little difficulty in believing in extraterrestrial beings who regularly ply the  

galaxy in high-tech spaceships.”49 Indeed, ETL is represented in pop-culture in so many forms 

and with so many methods of contact that it is a part of our general lexicon and water-cooler 

conversation.  The public was quite captivated with the recent Mars rovers, Spirit and 

Opportunity, which lasted much longer than ever anticipated – many people were waiting for 

what they presumed was a forgone conclusion: the discovery of evidence that life had at one 

46 Almar, “Discovery of extra-terrestrial life”, 685.
47 Harrison, “Fear, pandemonium, equanimity and delight”, 658.
48 Harrison, “Fear, pandemonium, equanimity and delight”, 660.
49 Davies, Are we alone?, 12.
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point existed on the planet.  The upcoming landing of Curiosity will probably spark similar 

enthusiasm (provided it lands intact).

In the United States, belief in the existence of ETL is growing.  Harrison quotes a Gallup 

Poll which suggested that “between 1966 and 1987 belief in the existence of ETI increased 

steadily from 34 to 50 per cent while the percentage of people who were 'unsure' hovered around 

17 percent...More recently 56 per cent of respondents to a 2008 Scripps Howard Poll that thought 

ETI was likely, and 31 per cent thought that  Earth had already been visited by alien beings.”50 

(emphasis mine)

It may also be that the belief in ETL, and perhaps even belief in the type of ETL we might 

encounter, is changing with the generations.  If we were to make contact with ETL now or in the 

very near future, the rapid advances in technology in the past few decades may have helped 

prepare the field of public opinion.  As Harrison points “The discovery of ETI may be far less 

startling for generations that have been brought up with word processors, electronic calculators, 

avatars and cell phones as compared with earlier generations used to typewriters, slide rules, pay 

phones and rag dolls.”51

With the reach of Western culture and technology vastly increasing, this may predispose 

much of the world to nonchalance, or at least not social catastrophe, in light of the discovery of 

ETL in the form of microbe or a long-distance communication (of course, if we were suddenly 

invaded by an alien species, the story would be very different).  Outside of Western culture and 

technology, or in places where there is widespread war, disease, and injustice, it is unlikely that 

the benign discovery of ETL will cause much response at all.52

50 Harrison, “Fear, pandemonium, equanimity and delight”, 660.
51 Harrison, “Fear, pandemonium, equanimity and delight”, 665.
52 Harrison, “Fear, pandemonium, equanimity and delight”, 666.
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So predicting how people will respond across the board is difficult, though it is still 

important to prepare.  As Denning points out: “All I can accurately say is that people will react to 

the information, whatever it is, in ways that are consistent with their culture, their community's  

values, their history of previous new encounters, their individual psychology, their economic and 

political situation and their religion or spirituality.”53

Religious Crisis?

If the public's response to the discovery of ETL is influenced by their religion or 

spirituality, as Denning and Harrison both agree, that begs the question of how religious 

institutions might handle the news. 

Historical Search

Though the desire to quantify and predict how the world of humankind would respond to 

ETL may be new, the questions of the impact on humanity and our place in the universe  have 

been discussed for  as long as we have records.  Extraterrestrials were often portrayed as gods, 

living in their special worlds.  While this may seem quaint to many today, the belief in these 

creatures and their worlds was widely accepted as truth rather than myth or metaphor.

Because science and religion have been so intertwined in Western culture, scientists have 

had to tread carefully around the church when they discovered something that seemed to 

contradict church teachings.  Though the concept of heliocentrism54 was not controversial during 

Copernicus' lifetime, sixty years after it's publication Galileo was defending it against a Catholic  

53 Denning, “Is life what we make of it?”, 672.
54 Heliocentrism is the astronomical model in which the Earth and planets revolve around a relatively stationary 

Sun at the center of the Solar System.
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Church that found it to be against church teachings.  Just a hundred years later, Kepler was 

worried about the theological ramifications of ETL: “if there are globes in the heaven similar to  

our earth...then how can all things be for man's sake? How can we be masters of God's 

handiwork?”55

Not long after Kepler, theologian Richard Bentley took the issue of extraterrestrial life 

head-on.  It seemed clear to him that God would not have made so many stars for the purpose 

only for humanity. Instead, especially since so many are invisible from Earth without a telescope, 

“they must exist for the benefit of their own nearby inhabitants.”56

More recently, author and theologian C.S. Lewis was apparently untroubled by the 

concept of ETL.  He reasoned that either God would incarnate on other worlds, or that God 

would devise  an entirely new form of redemption to fit a particular world's context.57

Ted Peters, Lutheran apologist and Professor of Systematic Theology at Pacific Lutheran 

Theological Seminary, reminds us that “Both Christians and Jews have debated the theological 

implications of many worlds since the middle ages, with increased interest during the post-

Reformation and post-Copernican periods.”58  Peters uses the term “exotheology”59 to describe 

this debate. 

Outside of Christianity, science writer and author Marc Kaufman observes “The 

possibility of extraterrestrial life is not much of an issue for Eastern religions, which tend to be 

55 As quoted in Davies, “Are we alone?”, 6.
56 Davies, Are we alone?, 7.
57 "Religion: Dabbling in Exotheology”, Time Magazine, April 24, 1978, 

http://www.time.com/time/subscriber/article/0,33009,916129,00.html (accessed July 21, 2012).
58 Peters, Ted. “AstroTheology: Religious Reflections on Extraterrestrial Life Forms” 

http://www.counterbalance.org/astrotheo/index-frame.html (accessed 9 July 2012)
59 Not to be confused with “astrotheology” though that is the title of his paper.  While I personally like the term 

“astrotheology” better, it already is used to refer to “the study of the astronomical origins of religion; how gods, 
goddesses, and demons are personifications of astronomical phenomena such as lunar eclipses, planetary 
alignments, and apparent interactions of planetary bodies with stars.” According to wikipedia, 
http://en.wikipedia.org/wiki/Astrotheology#Astro-theology (accessed July 21, 2012). 
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less Earth-centric. Islam also has little problem with extraterrestrials because the Koran speaks 

explicitly of life beyond Earth, as do some newer Christian groups such as Mormons. It is in 

mainstream Western religious traditions, in which humans and God are central, where 

astrobiology poses the biggest challenge.”60

Current Status

So what type of challenge are we talking about?  How are mainstream Western religious 

traditions handling (or not) the conversation about the potential existence of and potential contact  

with  ETL? Thankfully, as Brian Greene points out, though “there was time when evidence 

contrary to long held collective delusions of grandeur was viewed as a frontal assault on human 

worth, with practice, we have gotten better at valuing enlightenment.”61

In 2009, the Vatican's Pontifical Academy of Sciences held its first major conference on 

astrobiology.  A year prior to the conference, Father Jose Funes, a Jesuit astronomer and director 

of the centuries-old Vatican Observatory, suggested in an interview that the possibility of 

"brother extraterrestrials" poses no problem for Catholic theology. "As a multiplicity of creatures 

exists on Earth, so there could be other beings, also intelligent, created by God," Funes 

explained. "This does not conflict with our faith because we cannot put limits on the creative 

freedom of God.”62

Ted Peters agrees, and explains “We are loved by the same God who created every star 

system in this magnificent universe. Our smallness or remoteness notwithstanding, we are God's 

60 Kaufman, Mark. “The religious questions raised by aliens”, The Washington Post, November 8, 2009, 
http://www.washingtonpost.com/wp-dyn/content/article/2009/11/06/AR2009110601899.html?wprss=rss_religion 
(accessed July 19, 2012).

61 Greene, Brian. The Hidden Reality (New York: Alfred A. Knopf, 2011), 310.
62 Kaufman, “The religious questions raised by aliens”.
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beloved creatures. No future interaction with extra-terrestrials will alter this theological fact.” 63

Though there are always some biblical fundamentalists who will appeal to the inerrancy 

of the Bible and the specialness of Earth and humanity, the general consensus is that should ETL 

be discovered, Western religions (in particular Christianity) will adapt to this new knowledge.64 

However, in a recent poll he conducted, Peters found skepticism among a certain group 

of people as to the ability to adapt by religious institutions.  The people who seem to most 

consistently believe that ETL will present a crisis for religious institutions are people who self-

identify as non-religious.65  For instance, Jill Tarter, director of the Center for SETI Research, 

once wrote that finding intelligent other-worldly life “will be inconsistent with the existence of 

God or at least organized religions.”66

This poll, the Peters ETI Religious Crisis Survey, was “constructed to test the following 

hypothesis: upon confirmation of contact between earth and an extraterrestrial civilization of  

intelligent beings, the long established religious traditions of earth would confront a crisis of 

belief and perhaps even collapse.” Peters and Froehlig gathered over 1300 responses from 

individuals who self-identified as Roman Catholic, Evangelical Protestant, Mainline Protestant,  

Other, Orthodox Christian, Mormon, Hindu, Jewish, Muslim, Buddhist and Non-religious. They 

found widespread acceptance of the existence of ETI and that people were confident that the 

discovery of ETI would be incorporated into their belief systems. “Religious persons, for the 

63 Peters, Ted. “The implications of the discovery of extra-terrestrial life for religion”, Philosophical Transactions 
of the Royal Society, February 13, 2011; 369 (1936):653. 
http://rsta.royalsocietypublishing.org/content/369/1936/644.full.pdf+html (accessed July 9, 2012).

64 Among others, Peters argues this, as does NASA chief historian Steven J. Dick, author of The Biological 
Universe. "Religion hasn't gone away after Copernican theory, after Darwin. They've found ways to adapt, and 
they'll find a way if this happens, too," as quoted in Keim, “Christian Theologians Prepare for Extraterrestrial 
Life”. 

65 Peters, “The implications of the discovery of extra-terrestrial life for religion”, 645.
66 Keim, Brandon. “Christian Theologians Prepare for Extraterrestrial Life”, Wired, June 13, 2008, 

http://www.wired.com/science/space/news/2008/06/alien_religion?currentPage=all (accessed July 19. 2012).
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most part, do not fear contact.”67  

It is our human imperative to look for and make meaning.  It is this imperative that 

compels us to look at the stars and to wonder about the potential for life out there.  It is also this 

imperative that can lead us to adapt existing systems of meaning and knowledge as our 

experience and understanding of our place in the universe grows.  As Paul Davies points out: 

“The modern search for aliens is, at rock-bottom, part of an ancient religious question. The 

interest in SETI among the general public stems in part, I maintain, from the need to find a wider 

context for our lives than this earthly existence provides.”68

Arguments Against ETL

But what if this is it?  What if there is no “wider context”?  In the book Ishmael, by 

Daniel Quinn, an anthropologist is talking to a jellyfish about creation stories.  The 

anthropologist entices the jellyfish to tell its creation story, which the jellyfish does. It is a  

familiar story, with the Big Bang, the formation of the solar system, the slow evolution of micro-

organisms.  Then...

“But finally,” the creature said, turning quite pink with pride as he came to the 

climax of his story, “but finally jellyfish appeared!”69

The point, expressed a few pages later, is that in the creation stories most often told by 

humankind, we are the pinnacle of creation.  But finally, Homo sapiens appeared!  As if 

evolution, speciation, and the entire process of the universe stopped when humanity appeared. 

As if it had all been building towards us...the entire universe.  Which seems a bit anthrocentric. 

67 Ibid.
68 Davies, Are we alone?, 136.
69 Quinn, Daniel. Ishmael: An Adventure of the Mind and Spirit. New York: Bantam Books, 1992. Page 56.
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But is it possible that there might really and truly not be anyone else out there?  

In his book Are We Alone? Davies presents and entire chapter entitled “Against Aliens” in 

which he outlines (and refutes!) several scientific arguments against the possibility of ET 

intelligence: 

• Carter's Anthropic Principle (delivered at the Royal Society in London in 1983) 

argues that “the formation of intelligent life is an exceedingly improbably event:  

so improbable, in fact, that its probability is much less than 1 even after a typical 

stellar lifetime of several billion years.”70  

• Fermi's “Where are they?” argument, which suggests that since the Earth is so 

much younger than the universe, we would have by now been colonized by aliens 

(who have existed much longer and thus have advanced technology).71

• The Neo-Darwinian Contingency Argument, which argues that intelligence is a 

purely random evolutionary occurrence and that it is so random that it is not likely 

to ever occur anywhere else.72

What if we take it a step further?  What if we find out that not only is there no ET 

intelligence  out there, but that there is no ET life out there?  What if this lonely planet really is 

the only place that life has ever arisen?  What then?  Bloomberg suggests that “The realization 

that we are alone in the Universe will certainly require a re-examination of how we relate to 

nature and to others.”73  Is this correct?

In my opinion, conjecture of this sort is futile.  Scientifically, it seems unlikely, based on 

current observations of Mars, that we are the only planet on which any sort of life has arisen. 

70 Davies, Are we alone?, 64.
71 Davies, Are we alone?, 66.
72 Davies, Are we alone?, 73.
73 Blumberg, “Astrobiology”, 511.
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And it only takes finding evidence of one alien example to be sure that life arose spontaneously 

elsewhere.  Indeed, even the arguments against the existence of ETI need only one example to 

prove them inaccurate.  Based on the vast size of the universe, and the unlikelihood that we will 

be able to scan its entirety74 for various forms of life, making the argument against the possibility 

of life elsewhere at best makes for speculative conversation and at worst prevents us from 

looking for and preparing for when ETL is actually found.

ETL & Faith:  A Personal Reflection

Obviously, I have a strong bias on this subject.  In fact, I was surprised at the strength of 

my reaction to the arguments against the probability of ETL.  As I reflected, however, I realized 

that belief in the possibility – in the probability – of ETL is something that goes back (as these 

things usually do) into my childhood.  I was 6 when Star Wars came out.  I remember going to 

see it in the theater with my parents – a rare trip to the movies.  When I was 11, E.T. came out – 

making me the same age as Elliott (the main character).  Both of these movies took me outside of  

myself in ways that inspired my imagination. 

As a young adolescent, my family attended an oppressive, fundamentalist non-

denominational church.  And yet Cosmos would regularly be on the television at  home.  I can't 

help but think (in retrospect) that as I was struggling with a stifling, oppressive theology, I was 

learning universalism from Carl Sagan through osmosis.  And of course, there were the 

conversations between Scully and Mulder on the X-files, the only TV show I remember watching 

as an entire family through a tumultuous late adolescence.  Not to mention all the science fiction  

74 Even this would be insufficient, as life may have emerged on a planet which was then subsequently engulfed by 
a star or black hole.
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that I was reading – particularly Enders Game, by Orson Scott Card, which helped me realize 

things aren't as cut-and-dried as I would like them to be and that misunderstanding runs rampant 

when communication fails.75 

When Men In Black came out in 1997, I had recently started attending a Unitarian 

Universalist Church.  My mind was already expanding in new and exciting ways, but when I saw 

(spoiler alert!) an entire galaxy, contained within the bauble on a cat's collar, I had one of those 

rare moments when I realized that the possibilities for the nature of life, the universe and 

everything are so far beyond what even my fertile imagination can envision.  It blew my mind 

and I was energized by the possibility that, perhaps, what lies outside our entire universe might 

be something similarly mind-boggling.

So I think it is safe to say that I am primed to believe in the possibility of ETL.  However, 

as I was writing this paper, I realized that what I have is not really belief in the possibility, it is 

instead faith in the existence of ETL.  

The New International Version76 of Hebrews 11:1 defines faith as “being sure of what we 

hope for and certain of what we do not see.”  Using this definition, I am far beyond “open to the 

possibility” of ETL, and my faith is broader than just in the existence of ETL.  I find meaning, 

and awe, in considering how desperately small my life is and how precious.  I resonate with Ellie 

Arroway in the movie Contact, when, after her astounding experience of having traveled to 

another planet and communicated with another species (but for which there is little evidence),  

she shares: 

“I was given something wonderful, something that changed me 

75 The second book in that series, Speaker for the Dead, provided me (and many other UU ministers!) with a 
metaphor for how and what we hope to accomplish in our Memorial Services.

76 Hebrews 11:1 (New International Version, 1984).
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forever. A vision of the universe that tells us undeniably how tiny 

and insignificant, and how rare and precious we all are.  A vision 

that tells us that we belong to something that is greater than 

ourselves, that we are not...that none of us are alone.  I wish I 

could share that. I wish that everyone, if even for one moment, 

could feel that awe and humility and hope.”77

How tiny and insignificant and how rare and precious we all are!  Though it is not belief in ETL 

that gets me out of bed each morning, it is the awareness that I have the gift of life – my crazy, 

precious, insignificant life that gets me going.  In all the vastness of this universe, I EXIST!  And 

not only do I exist, but I live and experience and love and am loved in return.  It blows my mind. 

If, as Sagan said, we truly are star stuff – a way for the universe to know itself78 , I am bound and 

determined to give the universe a deep experience.

Connected to this is the necessity of not being the only way that the universe knows itself. 

Not being the only planet with life.  As Paul Davies says: “Far from exposing Homo sapiens as 

an inferior creature in the vast cosmos, the certain existence of alien beings would give us cause 

to believe that we, in our humble way, are part of a larger, majestic process of cosmic self-

knowledge.”79 I have faith that are are a part of something much larger, much more complex and 

amazing than we yet realize.  And this comforts me.

Howeer, ff we were the only planet with life, or the only planet with intelligent life80, then 

I can sense a cold despair that would follow.  A sense of a burden too heavy.  A profound sorrow 

77 Contact, dir. by Robert Zemeckis (1997) based on the book of same name by Carl Sagan.
78 Sagan, Carl. “Cosmos” TV show, 1980.
79 Davies, Are We Alone?, 129.
80 Many have debated about the “intelligence” of a species that seems bent upon not only its own destruction but 

the destruction of its entire planet.
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that all the beauty and wonder and mysteries of the universe are wasted on a species that can 

barely appreciate it.

So I have faith.  Faith that there is an imperative to life in the universe.  Faith that in this  

vast space, there are wonders yet waiting to be discovered.  The technological advances I have 

seen in my own brief lifetime may slow down, but they will continue, allowing us to search in 

new ways.   We are so young as a species – we have only just begin to be able to search for life 

outside our planet.  What kind of hubris is it to claim “We are alone” at this early stage of 

search?

I feel like this is a rational, reasonable faith; that there is no way that we will be able to 

distinctly say “We have searched the entire universe and we are the only life that exists.”  That it  

is as Sagan writes, “Science is not only compatible with spirituality; it is a profound source of 

spirituality. When we recognize our place in an immensity of light-years and in the passage of 

ages, when we grasp the intricacy, beauty, and subtlety of life, then that soaring feeling, that 

sense of elation and humility combined, is surely spiritual.”81  Amen.

Conclusion

For as long as Homo sapiens has existed, we have gazed up into the stars and told stories. 

Some of those stories have had us at the center of the universe, but many do not.   As our species 

has evolved, our amazing brains have developed the capability for higher thought such as 

mathematics and physics.  Our ability to search for life in the vast universe is new – after 

thousands of years of existence as a species we have just recently developed the technology that 

81 Sagan, Carl. The Demon-Haunted World: Science as a Candle in the Dark (United States: Ballantine Books, 
1996), 29-30.
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allows us to look out into the stars, and, perhaps, to finally begin to answer the question so many 

have pondered: Are we alone?  

The study of astrobiology seeks to answer that question, and, in the process, to answer 

questions about how life begins and evolves, and what the future of life on Earth (and beyond) 

might be.  These are also theological questions, for they address the meaning of life and our 

place in the universe.  There are, indeed, truths yet waiting to be discovered.  I leave the last 

word to Brian Greene, from his recent article about how our universe may be but one in a 

multiverse with millions, billions or even trillions more:  “We’ve been compelled to relinquish 

sacred belief in our own centrality, but with such cosmic demotion we’ve demonstrated the 

capacity of the human intellect to reach far beyond the confines of ordinary experience to reveal  

extraordinary truth.”82  May it be so. May we make it so.

82 Greene, Brian. “Welcome to the Multiverse,” Newsweek, May 21, 2012, 
http://http://www.thedailybeast.com/newsweek/2012/05/20/brian-greene-welcome-to-the-multiverse.html 
(accessed July 9, 2012).
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