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DAY 1: INTERSTELLAR NOW (NEXT 20 YEARS)

Question One – General Topic: Economy

Space exploration is a costly endeavour. Missions to the stars 
will likely cost significantly more than any other space project 
or mission that humans have ever engaged in.
 
Given the likely costs involved, how do we get the funding 
to pursue interstellar research and development to the point 
where interstellar travel becomes credible?

Jim Benford, Starship Century
Interstellar exploration will follow the development of an 
interplanetary economy. Funding for interstellar research will 
be scarce unless we work back from interstellar applications 
to near-term space applications that can be funded. They’ll be 
funded because they make economic sense to the investors. 
Therefore interstellar should be looking for those applications 
and soliciting funding from private investors. That’s in contrast 
to going to government, which is very susceptible to arguments 
that interstellar is too far off to think about now.

 Consider the example of Antarctica: although the Pole 
was reached early in the 20th century, it was half a century 
later before serious exploration was possible. That’s because 
the technologies required to operate in such an environment 
extremes of cold, wind and remoteness didn’t occur till then. 
These technologies were available largely due to World War 
II: robust air travel, radio communication, transportable energy 
sources, and large parachutes.

 For this century, three technologies are essential: space 
robotics (with advanced AI), nuclear thermal rockets, 3D 
printing. These are the physical inventions, and there will be 
more. Much else will be necessary in biological sciences for 
human dwelling in the solar system.

Les Johnson, Tennessee Valley Interstellar Workshop
Yes, space projects are expensive from an individual’s 
perspective, but from a societal point of view, not so much. 
For example, the Brooklyn Bridge cost $15M to build in 1883; 
this would be >$320M today. Perhaps more importantly, 27 
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workers died constructing it. $320M is roughly the cost of 
a satellite in Earth orbit. We don’t decry the cost of building 
a bridge across a river but we do for a ‘bridge’ in space. We 
contend that becoming a spacefaring civilization, which will 
be required to mount an interstellar voyage, is simply a matter 
of priority and politics - external and internal. That said, we 
should pursue funding from all possible sources, public and 
private, and leverage ‘related’ research as much as possible.

 Unfortunately, barring miracles or major surprises, there 
is no way that interstellar travel will become credible in our 
lifetimes. Research on the topic can be credible, but that’s about 
as far as it goes. Fortunately, R&D (which could be valuable 
at this stage) is not necessarily expensive - especially the “R” 
part. If Robert Goddard were alive today, he’d be a “maker” 
(hacker word which has gained mainstream respectability). 
The difference between interplanetary and interstellar travel 
at this stage of our development is negligible. We believe that 
organic self-sustaining space development (an ‘economy’) will 
ultimately bootstrap humanity to the stars.

Kelvin F. Long, Initiative for Interstellar Studies
The pursuit of the interstellar goal requires a strong foundation 
and this includes financial sustainability and growth. In 
order to generate financial resources which will pay for the 
development of starship technologies, any organizations need 
to also look at spin-off activities which lead to the emergence 
of new technologies and associated activities, patents, 
inventions, processes or tools. This requires the co-operation 
of for-profit entities and so for the future we clearly need to 
bring corporations under the umbrella of interstellar studies, 
rather than the current situation of only non-profits dominating 
the subject. There are things that non-profits can do, such as 
running crowd sourcing programs, creating strong advocacy 
for space among donor bodies and governments, publishing 
research achievements, which illustrate the progress. They 
can also engage the entertainment and gaming industry and 
particularly the movie industry to gain appeal to the masses. 
They can engage multilateral bodies like the United Nations to 
raise the profile of the subject. But ultimately, the shift should be 
to move the discipline of interstellar studies to a commercially 
driven industry rather than a purely voluntary vocation, with 
strong global networks and cross cutting appeal. In order to 
facilitate that, the existing organizations should focus on the 
development of sound business plans and strategies, which 
clearly show the return on investments both over the short and 
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long term. The ‘road to the stars’ cannot be achieved through 
charitable activities alone. The most important long-term goal 
is to see that industrial civilization itself continues to grow, thus 
providing both the technological capabilities and the economic 
surplus for interstellar ventures. The unique selling point of 
interstellar research is that we demonstrate where industrial 
civilization is headed as it continues to grow. That research 
should continue to attract funding on that basis. Our summary 
statement is through the continued growth of industrial 
civilization out into the Solar System, creating new wealth in 
space itself.

Marc Millis, Tau Zero Foundation
We [Tau Zero] were taking the tactic of figuring out what 
we could do with the resources we already had, instead of 
advocating for mission-level bucks now. That meant finding 
the pioneers who were already working on the edgy stuff 
on their own resources and also to package work into small 
affordable tasks. What are those next step research tasks that 
could be done at the level of graduate dissertations? Then 
try to get scholarships or other educational funding to have 
graduate students do that work. There’s no center of expertise 
of these topics and star flight touches many disciplines that 
aren’t all in one place, so this work is spread out all over. The 
strategy we had in mind was to get things rolling with small 
amounts, and build a foundation of meaningful progress. Once 
that foundation was impressive enough, we would seek larger 
donations so we would have enough funds to solicit research 
proposals. In a sense, finding the small steps that lead to larger 
steps – an avalanche effect. “Ad astra incrementis” – to the 
stars in ever increasing steps.

 I have to echo what Les said – that it’s not expensive. At our 
current rate of procrastination, it looks like 2 centuries before 
we can launch, so the idea of ramping up right now to mission-
level funding... I don’t know if we can do that. Instead, our Tau 
Zero tactic was to build from what we can do now, until it looks 
like we have accrued enough progress to up the ante. Right 
now, that type of work is NOT expensive. If I had to venture 
a guess, I’d say that the total of what all our groups could do 
today would only total about $10M per year. And I know I 
could make some serious progress with only a hundredth of 
that, myself.

Richard Obousy, Icarus Interstellar
This question is best answered if we answer it in the conventional 
sense, and then the disruptive sense.
 
 Conventional Funding; One field that has the potential to 
catalyze interest in interstellar flight is that of astronomy - 
specifically the detection of and study of exoplanets. Over the 
years, the discovery of planets beyond our own solar system 
has helped to broadly educate the public and to sensitize them 
to the fact that, somewhere out there, may be an “Earth 2.0” - a 
home away from home. I believe that if and when we discover a 
second blue green orb - that is indisputably hospitable to human 
beings, and that when that blue green orb is photographed with 
(currently non-existent) high-resolution cameras, that the image 
may be what is needed to motivate governments, individuals 
and businesses to invest the necessary capital into interstellar 
research and development.

 Given all the above, I think it’s interesting at this point to 
examine what might need to happen today that would motivate 
conventionalfunding into interstellar flight. At a base level, 
there are four areas that would compel us to action today (1) The 

discovery and direct imaging of an “Earth 2.” (2) Indisputable 
evidence of an Extraterrestrial intelligence, either in the form 
of a signal, or some telltale external sign (3) Indisputable 
evidence that some irreversible catastrophe will render Earth 
uninhabitable, or inhospitable to human beings (4) As of yet 
‘unknown’ profit motive that offers significant return on 
investment. If none of these four areas develop then it’s going 
to be a longer road to interstellar flight, unless unconventional 
funding is acquired.

 Unconventional Funding; We may be on the cusp of a new era 
of funding for space exploration, supported by a diverse array 
of stakeholders. Of particular interest is the new phenomenon 
of crowd sourcing. Indeed Starship Congress itself was largely 
funded from the generous donations of members of the public 
who were able to participate in our vision via the popular crowd 
sourcing website Kickstarter. Recently the company Planetary 
Resources raised $1.5M on Kickstarter for the first publicly 
accessible space telescope. I have to wonder how many years 
away we are from the first billion-dollar crowd funded project, 
ten, maybe twenty? And then how long until the first trillion-
dollar crowd funded project? I do not believe that it’s outside 
the realm of possibility that the first manned mission to Mars 
may be crowd funded. This is not to say that the funding for 
interstellar travel will necessarily be crowd funded - but I 
believe that this phenomenon should neither be ignored, nor 
underestimated.

 Whatever mechanism or mechanisms we do pursue to obtain 
funding, there is one crucial theme that we need to both invest 
and capitalize on, and that’s clearly articulating the benefits of 
the value proposition of interstellar flight, and inspiring large 
swaths of the country/world to support our vision. This will 
have the effect of opening up funding avenues to pursue the 
necessary research and development.

Armen Papazian, Star Voyager
This is about human evolution. The proposition is that we 
need to change the way we create money on Earth in space 
if we want to get out of the solar system. Why? Because our 
monetary and financial imagination is just as important as our 
technological genius. We need to change money mechanics. 
We need to change it from a debt logic to an investment logic. 
We need to reinvent the way we actually see money and how 
we allocate it. 

 Debt-based money chains our species to calendar time, 
and makes it impossible for us to invest in those projects that 
defy time, and defy risk. i.e., space exploration and interstellar 
travel. This is mainly the negative consequence of finance 
and economics being integrally geared towards serving the 
mortal fearful investor, rather than the immortal being and its 
footprints in space.

 Nowadays, $85 billion of pure invented money is given 
to the banks every month! Since September 2012, while at 
the same time NASA’s budget is at risk, scientists are being 
furloughed, food stamps and education budgets are slashed... 
Interestingly, while all this is happening, the banks are being 
sued and found guilty of a series of substandard behavior, from 
fraud in Mortgage Backed Security sales, to energy market 
manipulation, to LIBOR manipulation, etc... Houston has 
recently filed a lawsuit against a number of banks because of 
the manipulation of the London Interbank Offer Rate.

 If our species is to evolve and expand into the solar system and 
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beyond, it must be able to see the utter absurdity of the current 
model, how it is being abused, and how it must be changed for 
us to be able to allocate enough resources to interstellar travel. 
As a species in the cosmos and as the inventors of money, we 
must be able to imagine more appropriate financial constructs 
that actually serve the species, and allow it to invest freely in 
the evolutionary direction it wants to pursue. Money mechanics 
is where we need to start.

Joe Ritter, Space Gambit
I am so very pleased to be here today representing the 
Global Starship Alliance, Open Source Starship Alliance 
(StarshipAlliance.org) the Makers of Space Gambit, and 
several other organizations that I am proud to serve. The 
question was: How do we get the funding to pursue interstellar 
research and development to the point where interstellar travel 
becomes credible? I’m going to give three different answers to 
this question: 

 Is it credible now? I don’t think many of you in the audience 
will say that it’s not; it’s just very long term. I’m of the opinion 
that DNA will be sent first-perhaps a form of human directed 
panspermia. 

 There was an interesting study that came out a few months 
ago (Geneticists Richard Gordon of the Gulf Specimen Marine 
Laboratory in Florida and Alexei Sharov of the National 
Institute on Aging in Baltimore, where the authors semi-log 
plot of genetic complexity of life forms on Earth versus time 
assuming a Moore’s law type information storage system 
seemed to indicate that DNA may be older than Earth. We might 
possibly be the result of directed panspermia and programmed 
to do the same. Put more simply, perhaps we are the self-
replicating space probes. That may sound a little bit out there, 
but the DNA evidence suggests that’s one possibility. Small 
interstellar payloads are on the horizon now, and things we saw 
today at this conference, for example solar sails, are credible 
examples today for predicting possible long period interstellar 
travel missions. 

 As far as funding goes, long-term development depends 
traditionally on government and unfortunately; we see a lack of 
vision in many areas in our lives. There are a lot of companies 
who want a return in 3 years and governments exist in part 
to propel long-term visions; however, I don’t always see it 
happening. I won’t comment negatively here on any particular 
programs, as the world bureaucracy is complex. I don’t think 
most government entities and representatives currently have 
the vision to support such endeavours. 

 As an exception I must acknowledge and applaud the vision 
of NASA Ames Director Dr. Pete Worden and Former DARPA 
TTO Director Dr. David Neyland for beginning this interstellar 
effort as a government seeded initiative at low levels (and low 
cost), and Pete for clearly supporting private space industry 
initiatives to the credit of NASA and to the benefit of the United 
States and the world.

 Clearly private development of a cis-lunar economy now 
is an essential step toward our interstellar goals and the real 
answer to the financial question, I think, is to look at dual use 
technology:
 
 Things that are needed on a starship are also needed on 
Earth; Energy generation and storage, advanced life support, 
advanced medical care, high percentage recycling, artificial 

intelligence enhancements, new meta-materials and production 
techniques (one of my interests), enhanced robotics, all of these 
things and many more are needed on Earth and will stimulate 
Earth’s economy.
 
 Developing a space economy will be the flywheel for 
investment in the stars, and a good thing to do even if we go 
nowhere! There are many discoveries to be made that will 
improve life on Earth. There’s a lot of money to be made 
on Earth and so I think ultimately, and what was part of our 
2011 DARPA 100YSS proposal (which lost), was to have 
an ecosystem of businesses that are developing dual use 
technology. If people think they will make money on things, 
then money goes in and money goes out. This is not about warp 
drive: We need an economic engine to build a starship.

 The greatest investments require the greatest vision. I do not 
discount the vision of anyone here. Due to human nature, on 
the Trillion (US) dollar scale I think ultimately the vision on the 
investment side will be motivated by profit, and I think that’s 
possible with private sector development after government 
paving the way and removing roadblocks. Dual use technology 
development will pave the way.

Question Two – General Topic: Investing in the Future

The majority of past space exploration achievements have been 
enabled by the pioneering attempts from world governments, 
particularly the USA and the former USSR. We are now 
witnessing the emergence of the commercial space industry 
and space tourism. 

Would the establishing of deep space mission capabilities, 
including human, be better facilitated by government, 
commercial, or hybrid leadership towards interstellar 
space exploration?

Jim Benford – Starship Century
Clearly development will be hybrid, involving both commercial 
and government activities, and also including adventure 
activities which are not profitable but can still be carried out 
under private initiative. All these approaches are needed.

 However, I doubt that governments in the near future are 
going to have sufficient funds to do very much. Governments 
are clearly quite stretched to go beyond crewed LEO and 
scientific probes, as they have been for decades now. The 
government control of regulation (meaning all levels, federal, 
state & local) is where they can open doors.

 Private sector commercial applications will take the 
leadership role. That is because there are sufficient private 
funds in the hands of entrepreneurs to make it happen, without 
the complex infighting that occurs in governments over space 
policy. An example of that is the conflict in Washington on 
what an asteroid mission should be like and the continuing 
struggles about whether to establish a presence on the moon 
or to head directly for Mars. Commercial actions will be 
much more focused and practical, so faster to make things 
happen. An example of that is the comparative rapid success 
of Space-X. Historical fact supports an infrastructure-follows-
entrepreneurship model, as in the development of canals, 
railroads, highways airplanes and airports in the US.

Les Johnson, Tennessee Valley Interstellar Workshop
There are at least two flavours of government—civil, and 
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military—not just one. Which do you mean when you refer to 
“government?” There are also many flavors of “commercial.” 
There are private, for-profit mining and tourism companies and 
then there are the insurers -- consider Lloyd’s of London – which, 
if either, do you mean? Binding any kind of socially normative 
opinion into the field as a whole would be counterproductive. 
Any answer, if it expresses a norm, is also expressing a desire 
to exert political (and police) power over those not conforming 
to the norm. There is no right answer and no wrong answer. We 
believe it will be all, some or none of the options contributing.

Kelvin F. Long, Initiative for Interstellar Studies
It clearly requires all of these approaches. Governments should 
seed the activities and help to quantify the risks, develop the 
initial technologies and map out the landscape. The activities and 
missions should then be handed over to industry and incentives 
for industry continuing these activities should be in place. An 
example of this is the US government support of companies like 
Space Exploration Technologies Corporation who have received 
hundreds of millions of dollars of taxpayer’s money. These are 
massive costs because it relates to the commercialization of 
access to Earth orbit. However, in the future, for small payload 
missions to the edges of our solar system and beyond, it seems 
practicable or eminently feasible for governments to initiate 
global competitions and contracts, focused on these goals, 
which push the boundaries of our knowledge and technology, 
as a form of stretch goal. In addition, mutual support between 
government, commercial and private (non-profit) ventures is 
vastly more creative than programs undertaken by one type 
of institution alone.  This is demonstrated by the history of 
global exploration over the past half millennium.  This hybrid 
leadership is critical for the participation and inclusion of the 
civil community. The hybrid combination of government and 
commercial and private leadership is a rich foundation for the 
initial efforts of an interstellar journey, whilst also allowing for 
wide scale participation and inclusion. In summary, a creative 
synergy of government, inter-governmental, commercial and 
private non-profit ventures.

Marc Millis, Tau Zero Foundation
I don’t have an answer that fits all occasions. I’ll just tell you 
about the tactic we were using. Again, it comes down to what 
we can do today and realizing interstellar flight is, at best, 
decades, if not centuries away. Regarding government support, 
I consider that $500,000 to the 100 Year Starship a fluke out of 
the blue, which is an order of magnitude greater than what the 
rest of the interstellar organizations are operating with. So, we 
[Tau Zero] were going to target philanthropists, realizing that 
this is a long-term endeavor. It calls for support from people 
who don’t want a quick return on investment (but that doesn’t 
mean if you get a cool spinoff that you couldn’t turn that into 
something). 

 Another thing that bothers me is what the Mars advocates 
have been doing for many decades, if not half a century. They 
are arguing amongst themselves about the ‘best’ plan: “My 
plan is better than your plan.” They seem to expect that, once 
they come up with ‘the’ plan, that they will finally get those big 
bucks to enable it. Those big bucks aren’t there in the first place. 
They are burning their time arguing about premature questions. 
If we want to be wise about how to use our resources, and how 
to find more resources, then at least today, we have to aim on 
what we have to work with today.

Richard Obousy, Icarus Interstellar
The word facilitate means to “make an action or process 

easy or easier”. Given that almost the entirety of investment 
in space exploration to date has been made by governments, 
it appears that from an economic perspective the funding for 
interstellar space exploration may be facilitated by government 
entities. With that said, I am highly dubious that government 
can execute in a way that is considered ‘easy’. Marc Millis, 
in his paper “Predictions For Civilian Space Flight Based 
On Patterns From History” draws attention to the following 
SpaceX press release:

 “For less than the cost of the Ares I mobile service tower, 
SpaceX has developed all the flight hardware for the 
Falcon 9 orbital rocket, Dragon spacecraft, as well as 
three launch sites. SpaceX has been profitable for three 
consecutive years (2007 through 2009) and expects to 
remain modestly profitable for the foreseeable future. 
The company has over 1000 employees in California, 
Texas and Florida, and has been approximately doubling 
in size every two years.”

 I believe that private enterprise is, beyond a shadow of a 
doubt, best suited to execute on interstellar endeavors. Private 
enterprise is swifter to action, more cost effective in execution, 
and not subjected to the capricious whims of a government that 
changes every few years. 

 Ultimately it may be a question of a government, or 
governments, funding the fundamental research necessary to 
enable interstellar technologies (fusion research for example) 
with private enterprise actually building the hardware and 
overseeing the missions. 

Armen Papazian, Star Voyager
We need a triangle, the government, the Federal Reserve 
and the commercial space industry together in a coordinated 
platform. Indeed, as I have argued elsewhere and discuss it in 
my talk, the Federal Reserve can inject $40 billion next month 
into interstellar travel via NASA and the commercial space 
industry. We have a financial instrument that can be used for 
such a purpose, i.e., Public Capitalization Notes, which are as 
valid as the Mortgage Backed Securities the FED is currently 
using to put 85 billion every month into the banks.

 If you and all of us get together and argue for this type of 
an injection into NASA, we may be able to overcome this 
challenge without begging. The government is not the source 
of money. The government is the source of the debt that creates 
the money by the Federal Reserve and that’s why there’s a $16 
trillion debt hanging over our head. Without the banks and 
without opening their minds and frequency to what’s being said 
here, I’m afraid governments won’t be much help.

 Governments are very important, as they are the current 
custodians of immense space projects and knowledge, from 
NASA to others. Thus, governments must help, facilitate, 
and cooperate across the board to allow for an interstellar 
civilization. We need governments to be less obsessed with the 
political map and more fascinated by the immense cosmos that 
envelops us all, if possible!

 The commercial space industry is critical, not in the form 
of billionaires already taking advantage of their monopoly, but 
as a cohort of scientists with good ideas and teams with great 
visions. We need them to continue their efforts; we need to fund 
many of these great ideas until we get to the point where we will 
have all the ingredient technologies for our first starship. Last 



5

The Starship Philosophy: Its Heritage and Competitors

but not least, we also need a hub where all these three meet, 
where this triangular effort can be manifested into a buzzing 
community of explorers.

Joe Ritter, Space Gambit
Armen, I’m going to sell my house (Laughter). The question 
was: Would the establishing of deep space mission capabilities, 
including human, be better facilitated by government, 
commercial, or hybrid lead?

 I’m not sure that I have any greater insight than any of 
you in the audience on this but I’m going to tell you what I 
think. The question is interesting. We must distinguish between 
partnership and leadership. If you are a scientist or inventor 
out here and you have an idea but you get funding from the 
government, who is leading? What is the leadership? So is the 
question government vs. commercial leadership or both? 

 I love and appreciate important pioneering companies like 
SpaceX but even these companies right now do depend on 
government funding for some of their launches and development 
costs, so it’s not a very clear cut line. I personally have things 
I have been inventing and then developing applicable to 
starships, and some of them are funded by the government for 
less lofty albeit important scientific and societal goals. I won’t 
be disrespectful to entities who might fund some of my work 
but do have to say, we all know there’s a lack of vision in our 
society and a lack of leadership in technology development. 
There’s a lack of basic science research that leads to the kinds of 
discoveries that we’re all going to depend on for our dreams as 
well as for economic development. As a society Basic science/
fundamental research is undervalued.
 
 I don’t think its either/or as the question was stated, and 
I don’t think it’s exactly a hybrid except at the start. I think 
the answer depends on what moment in time you look at this 
complex multivariable development question. So my short 
answer is first- hybrid: Government to get things seeded then 
clearly more efficient private organizations after businesses 
become more developed when there will be more of an 
infrastructure to support the technological developments we 
need. 

Question Three – General Topic: Interstellar Community

Over the last few years several organizations have been created 
which are dedicated to solving the problems of interstellar 
flight, each having their own mission statement, strategy and 
independent ownership.

Would an interstellar mission by the end of the current 
century be made more probable by these organizations 
working co-operatively together for mutual benefit and 
advantage, by friendly competition, or by unifying all 
support behind a singular project?

Jim Benford – Starship Century
Certainly not a single project. That would involve multi-
institution agreement, and there is no clear obvious project 
at hand. (Multiple expeditions and approaches explored and 
developed North America, after all.) Nor is one likely until much 
more research is done. More likely, never. Certainly, matters 
should be cooperative to the extent that it’s advantageous to 
the parties, and that will happen only when the self-interest of 
the organizations will drive them to such. There will always be 
an element of competition, friendly or unfriendly, because in a 

time of scarce funds there will be competition for those funds. 
There are many personality types current in the interstellar 
organizations and we can expect some collisions between those 
types, as happens in all human organizations.

Les Johnson, Tennessee Valley Interstellar Workshop
We reaffirm that the idea that the “interstellar community” 
should have a single or unified political voice is both unrealistic 
and undesirable. There is plenty of room in the ecology/thought-
space right now for all these organizations, and then some. It is 
premature to unify but not too soon to coordinate, communicate 
and, where it makes sense, collaborate.

Kelvin F. Long, Initiative for Interstellar Studies
The interstellar challenge covers a broad area of societal 
issues, including scientific, technological, economic, political, 
philosophical and social-cultural.  Although focusing on one 
specific project would help to motivate progress in that area, 
it will not have a sufficiently broad scope to address all of 
these issues which is a clear requirement for the establishment 
of an aspiring interstellar society. In addition, It will likely 
lead to the polarization of viewpoints and positions without 
a clear consensus of stakeholder support in place. It is clear 
therefore that a multi-dimensional approach to the problem is 
required, which sees a wide variation in projects, activities and 
missions being pursued in parallel. This will foster progress 
across the options solution space but also enable both co-
operation and competition at various points. The achievement 
of interstellar flight requires evolutionary, revolutionary and 
disruptive technologies on various scales. Although stability 
in any specific project or activity is required, stability on the 
global strategy to seed these breakthroughs would not actual 
lead to the results that we need to see and the risk of stagnation 
will be great. There is also the risk that too rigid a strategic 
and technological roadmap will not allow for the inclusion of 
breakthrough advances to advance the subject. Therefore, there 
is a clear requirement for the occasional disruptive influence 
on the global community or strategies in order to shake things 
up, create nexus points, and create opportunities for alliance 
swapping and competition. This will ensure that stagnation 
does not occur and also that unpredicted developments could 
be assured. So the problem requires a multi-dimensional 
approach, featuring elements of both friendly competition 
and co-operation. But, too much competition is wasteful, too 
much collaboration leads to stagnation. We believe that the 
growth of our civilization to date, both on Earth now in space, 
demonstrates that creative tension which contains elements of 
both cooperation and competition is the most productive way 
forward. In summary, a mixture of competition and cooperation 
characteristic of a free and democratic society.

Marc Millis, Tau Zero Foundation
When I think about the ideal thing to do, I also have to think 
about what would be the most likely scenario. If any one of our 
groups got a substantial amount of funding, we would probably 
use it as we saw fit, without considering the other groups. If 
it were Jim, it would probably be used on beam sails. Armen 
would buy a hanger, and Kelvin would buy a building for his 
institute. I’m not sure how to deal with it at this point, after the 
emergence of so many competing wants. Our [Tau Zero] plans 
were to support small increments of tasks spread over a wide 
span of issues, by setting up a system of selection prioritization. 
Every other year the results of the prior work would affect 
the next round of selections. We also want to cover subjects 
not covered often, like sociology – the impact on, and from, 
humanity. These aspects are also important.
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Oh, I want to come back to what Les said about making things 
relevant and overlapping with the hacker space. When you 
think about something that’s relevant, if viewed exclusively 
with interstellar flight, a long-term sustainable, peaceful society 
is an important element. If you can figure out how to do that, 
then those successes would have application on Earth.
 
 Anyway, as far as what to do as a community right now, each 
of us are supporting what we are interested in, and chipping 
away on things as we see fit. But... if there was huge money on 
this, I’m not sure what would be a realistic way to go forward 
that would be in the best interest of humanity – instead of in the 
best interest of our individual wants.

Richard Obousy, Icarus Interstellar
It would be a profound mistake to unify support behind a 
singular project thattend to become money sinks that suffocate 
alternative ideas. Competition provides better motivation for 
innovation and ultimately success.

With that said, the interstellar community is fairly small today, 
compared with other communities, and has limited resources. 
A degree of cooperation with the right organizations can 
be fruitful. As an example, Icarus Interstellar has enjoyed a 
positive and complimentary relationship for several years 
now with Centauri Dreams, which is the news outlet for the 
Tau Zero Foundation. We are happy to work with the TZF in 
this capacity as we have an existing relationship which is both 
positive and which serves the interstellar community well. 
I don’t believe that there is a ‘one size fits all’ approach and 
cooperation can work under the right circumstances, but need 
not be the interstellar modus operandi.

Armen Papazian, Star Voyager
I am absolutely convinced that if we do not unite, all of us, 
behind the project of getting interstellar travel funded by 
serious sources like the Federal Reserve, if we don’t join our 
efforts to create, or at least prioritize interstellar travel from 
the monetary sense as well as from a synergy sense, i.e. the 
creation of a collaborative platform, I think we would be 
making a very big mistake. Indeed, this is not necessarily about 
unifying technological avenues to interstellar space, it is about 
ensuring the species embarks on the evolutionary path we all 
think is a must.

 I’m not a technician myself, I’m a financial economist, but 
in my view, it would be a big mistake if we don’t go shoulder 
to shoulder to make sure it happens. I want to create the 
international space development hub anywhere I can. The idea 
is that if you build an innovation powerhouse, where would 
you want to have it? Don’t you want to have it very close to 
a technological hub, like Silicon Valley or a place where you 
have the head quarters of some of the most powerful technology 
companies that are the nervous system of the planet? This is 
why Building a Starship in Hangar One at Moffett Field is a 
very real historic path I think we should all take.

Joe Ritter, Space Gambit
Okay, I’m going to pretend for a moment to be enlightened here 
and tell you that I do actually help some of my colleagues with 
proposals when competing for the same funds, which seems 
like a stupid thing to do. But I do it for the greater good and 
advancement of science. 

 I find extrema to be important in analyses: In conjunction 
with looking at penultimate human advanced technology like 

starships, let’s consider cavemen and their psychology coded 
in DNA and messenger RNA. The cave is deep in our heart 
and resource limitations did (and do) breed competition. 
People fight and kill to eat and live. Some are good hunters, but 
cannot provide for all so some hoard to survive, progress and 
cooperation be damned. Then they eat, mate and reproduce. So 
that ethic is in our genes.

 The Ying to that Yang is that there was a time thousands of 
years ago when people realized that if they worked collectively, 
collaboratively, several of them together could take down a 
Mastodon and everyone could eat - at least if they were part 
of that particular tribe - so it wasn’t full enlightenment but a 
it was a group of people (and genes) that could survive and 
progress via mutual cooperation. I call it the “Mastodon 
Cooperation” (referring to the ProboscideaMammut Mastodon 
and humans of the late Pleistocene epoch). I’m hopeful for this 
reason: Contrary to many events in history the data shows that 
Homosapiens are capable of some degree of this enlightenment 
and mastodon cooperation for the greater good. Of course the 
Mastodons are extinct….

 We cannot have everything under one organization and 
why even do that? An exponential bureaucracy among 
other issues like internal politics and lack of competition 
would inhibit productivity and creativity, so this would 
be undesirable. Yet a critical mass is required in any self-
sustaining unit. There is a middle ground. The question as 
stated is odd in that the real data we seek from today is the 
answer to, “What is the optimum structural node size and 
interconnectivity for the most productive dynamic network 
(to build a starship)?”.

 Should we be attempting to work together? Yes, this is the 
whole basis of what a number of us are talking about on stage 
and why we are all here. This is why we formed the Open 
Source Starship alliance and intertwined our efforts with and 
support open source groups such as Space Gambit, the Global 
Association of Makers Building Interstellar Technology.

 Will we all be able to work successfully? Have all groups 
of members of the community done this? Absolutely not. 
There is a lack of leadership and much turf warring over nearly 
zero financial resources. We all must lead while we all must 
follow: It is called teamwork. With all due respect to our British 
Colleagues on stage, we don’t believe in kings and queens in 
the USA.

 Have some of the groups shared their resources? Some have, 
some had not. Some of the group projects are about distributing 
resources in this community, Space Gambit is giving away 
most of their $500K to other groups! Other grant recipients feel 
justified in having cut off other groups. Here this week thanks 
to Icarus having organized this conference those here are all 
sharing our time, our knowledge, and most importantly our 
vision for the future and our dreams.

 I guess I’m going to be naive, and as my hippy friends on 
Maui might say, and sincerely state that I’m hopeful for a 
mastodon cooperation here in our community as well as in 
general for all of humanity. I’m not expecting for anyone’s 
efforts to be a pure cooperation: Working together in some 
areas and independently on other projects is clearly a required 
part of any evolving dynamical system as well as a natural 
result. Both competition and cooperation coded into our genetic 
programming.
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DAY 2: INTERSTELLAR THIS LIFETIME 
(20-50 YEARS)

Question One – General Topic: Human Condition

As we focus on the exciting possibilities of colonizing other 
worlds, we are also aware of the problems that still exist on 
planet Earth. This includes inequality, poor resource distribution, 
cultural disharmony, disease, conflict, management of global 
environmentalchange, and differences in ethical and moral 
perspectives.

Before we send humans to colonize planets around other 
stars, should we focus on improving the human condition on 
Earth first, or should we go as soon as we are technologically 
ready? Is it possible or desirable to do both, leveraging our 
advances to the benefit of Earth for the furthering of our 
interstellar goals?

Jim Benford – Starship Century
Of course, both will occur in parallel as has already happened in 
the history of space. This is what I call the “slums of Córdoba” 
argument: “Queen Isabella, don’t support this Columbus 
character with his wild schemes when we have slums right 
here in Córdoba!” Of course there still are slums in Córdoba - I 
was there recently- and always will be, I suspect. Meanwhile, 
the Western Hemisphere was explored and developed, to the 
great gain of civilization. Waiting until things are perfect 
on Earth will not serve the interests of either Earth or space 
development. The reason for that is that the two are synergistic. 
The future of humanity will have a component beyond the 
Earth for scientific, economic and ecological reasons. Besides 
that, no one is sufficiently “in charge” of resources to partition 
them from a single point of view. 

Les Johnson, Tennessee Valley Interstellar Workshop
Regrettably, we believe there will always be income gaps, 
unequal resource distribution, some form of cultural disharmony, 
disease, conflict, and divergent moral and ethical perspectives 
among humans. If we choose to wait until these are resolved, 
then we will never reach the stars. To say we must wait is to 
say we will never go. It also has an underlying economic and 
cultural perspective that we categorically reject. We believe 
that space development and terrestrial wealth are not an either 
or proposition -- sometimes, in fact, most times in human 
history, 1+1 is more than 2. Furthermore, material and financial 
resources expended on activities ‘up there’ aren’t necessarily 
useful for, or don’t necessarily take away from anyone, ‘down 
here.’ Please note that the question repeats another old myth, 
which was already debunked during the Space Race, namely 
that money spent on space is somehow ‘thrown away.’ No one 
launches currency into space, just rockets and satellites. The 
wealth stays here. This argument works for labor resources too: 
For example, just because rocket scientists are good at being 
rocket scientists does not mean that they are equally valuable 
working at some other day job instead.

Kelvin F. Long, Initiative for Interstellar Studies
The human species has made tremendous progress, with the 
rise of reason and education leading to a gradual reduction in 
ignorance. The challenge of interstellar flight is an exciting and 
enriching endeavor, which will affect everyone and therefore 
should involve everyone. The problems of inequality, poor 
resource distribution and cultural ignorance that still exists in 
our societies needs to be continually addressed, but in parallel 
with the pursuit of space endeavours and not at the exclusion 

of it. In particular, the pursuit of space is an inspiring activity 
which has the potential to lift people up to higher levels of 
education and knowledge and to create a scientifically literature 
population. This, in itself, has the potential to empower people 
to solve their own problems, including poverty and the lack of 
opportunity. As we as a species become more knowledgeable 
about the Universe and ourselves, we will mature together and 
gradually will begin to look at the Earth and each other from a 
different perspective. Meanwhile, the act of pursuing space will 
have a harmonizing influence on people whilst also providing 
opportunities for global collaboration, communication and 
dialogue.

 As we proceed, our ambitious stretch goals will lead to new 
technologies, which can then be applied to Earth 1 and thereby 
solve many of our existing problems. The choice is between a 
dynamic civilization that both improves its condition at home 
and expands into space, or a static one which neither expands, 
nor maintains itself, and soon collapses.  This is demonstrated 
by the history of the past half millennium. Sending humans to 
colonize the stars depends on a dynamic Solar System economy, 
of which Earth is the metropolis. All industrial activity 
ultimately depends upon the cost of energy.  Interstellar travel 
(as well as terraforming) demands vastly greater energy than 
any other known activity.  It can only be contemplated by an 
energy-rich society, which will necessarily be more productive 
compared with our current terrestrial status, and therefore more 
wealthy. There is a need to open up the resources of space, to 
support and enrich humanity. This will take the investment in 
research and cutting edge technologies that should cut down the 
cost of accessing space. Excellent examples of this under way 
today include the SpaceX Falcon 9 rocket developments and 
the Reaction Engines Ltd Single Stage To Orbit Spaceplane, 
Skylon. This will leverage our advances to the benefit of Earth 
and further our interstellar goals. The resources in space will 
banish scarcity and create harmony and abundance for mankind. 
As we begin our journey to space, we need to find consensus 
and dialogue as a means of solving our problems. Leaders 
should be held accountable for good leadership and money 
spent on disharmonizing or destructive activities should be used 
to find a way in world economies to improve the livelihoods 
of humankind. There is a saying, known as the Golden Rule, 
which states that space exploration should be conducted in a 
way so as to reduce, not aggravate, tensions in human society. 
This would seem to be a good basis upon which to conduct 
relations with each other as any peace making species should. 
A growing society both explores its frontiers and improves 
social conditions at home; a stagnant or declining society does 
neither; therefore we must do both together.

Marc Millis, Tau Zero
My fellow earthlings, I’ll put this simply. Think of the more 
aggressive people through history. Would you rather give them 
frontiers to conquer, or do you want to keep them trapped on 
Earth with no other option than to conquer each other – and 
conquer you? That’s your choice. 

 Life on Earth, now, will improve if we are working toward 
a grandeur vision of the future. If all we do is focus on the day-
to-day, then we will remain in the situation of today. That – of 
turning inward – is not progress.

 Be aware that much of what has been said here is simply 
advocating for work we’re already doing, asking for support for 
our own pet ideas, which is normal. Instead, in the context of 
the greater good – of addressing the improvement of the human 
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condition – I think there should be an emphasis on creating a 
completely sustainable means of life support, both physical and 
societal.
 
 I need to emphasize that I’m not suggesting this because this 
is what I am already working on. I’m not self-advocating with 
this idea. When you really look at the challenges of interstellar 
flight, you need a completely sustainable means of life support, 
physical and societal. Think of what that means on Earth! It’s 
that simple. Have we done that on earth yet? No. Is that worth 
doing? Yes, absolutely. So far, with life still easy on Earth, it’s 
so easy to ignore that goal. If you up the ante to the challenge of 
interstellar flight, you’re forced to solve that problem, and those 
solutions become immediately applicable on Earth: Sustainable 
living. Peaceful & stable society. By reaching beyond, we will 
also solve the challenges of today.

Rich Obousy, Icarus Interstellar
This conversation can be framed well with the following quote:

 “The universe is probably littered with the one-planet 
graves of cultures which made the sensible economic 
decision that there’s no good reason to go into space--
each discovered, studied, and remembered by the ones 
who made the irrational decision.” Randall Monroe 
xkcd

 One could easily apply the same “let’s not go until we’ve 
figured out our other problems “ to all waves of human 
expansion, ranging from the early era of tribal exploration, to 
the epoch of colonization with the European colonization of the 
America’s as a modern example.

 In my mind, colonization and the stars, and the improvement 
of the human condition are mutually compatible efforts. 
Investment in space has led to undeniable improvements of life 
on Earth with salient examples including: water purification, 
kidney dialysis, GPS technology, and even miniaturization 
which led to semiconductors and the digital age. 

 Even more convincing is a Midwest Research Institute 
(MRI) study of the relationship between R&D expenditures 
and technology-induced increases in Gross National Product 
(GNP). This study indicated that for every dollar spent on 
Research and Development returns an average of slightly over 
seven dollars in GNP over an eighteen-year period following 
the expenditure. Assuming that NASA’s R&D expenditures 
produce the same economic payoff as the average R&D 
expenditure, MRI concluded that the $25 billion (1958) spent 
on civilian space R&D during the 1959-69 period returned $52 
billion through 1970 [1].

 With this said, I believe that full scale funding of an 
interstellar initiative will have profound benefits here on 
Earth, and I support commencing this investment as soon as 
possible. 

1. D. Interaglia. “The U.S. International Record Carrier: Past, Present, and 
Future.” New York: Pace College, Master’s Thesis, February 1972.

Armen Papazian, Star Voyager
Our condition on planet Earth and our inability to travel to 
outer space are linked in more ways than one. Just like a 
baby about to be born, do you think she/he is ready for life 
on Earth? Well, that’s life. And as soon as we stick our head 
out of this molecular sphere and have the guts to build the 
structures around it, maybe railways, maybe sail ships and 

others, and whatever we actually manage to invent, we will 
come to take consciousness of powers we did not think or 
believe we had.

 I think the improvement of the human condition on Earth is 
actually fundamentally a matter of interpretation because the 
reason why we are in this condition in the first place is because 
of a misinterpretation of where we are. In other words, we 
are in the bed of stars and this is really a galaxy, and it’s not 
some abstract, you know, 3-d box we’re in somewhere. This 
realization, I believe, is most urgent in economics and finance, 
which are two social sciences directly responsible for the 
current state of affairs.

 Improving the human condition on Earth or anywhere will 
always be about our imagination and the choices we make. 
An improvement here is due any day and every day, and an 
improvement there outside is also in the same category. So we 
definitely believe that we should and must explore.

Joe Ritter, Space Gambit
I don’t know that I have any special insights that any of you 
in the audience here or people in our virtual audience doesn’t 
have, but since I was asked, I’ll gladly give you my opinion: 

 The question was - focus on conditions on Earth first or go to 
the stars or both? Well, how long do you want to wait? Should 
we be luddites and not develop technology because conditions 
are not perfect, moreover when is it perfect? 

 Yesterday I talked about the huge abundance possible with 
dual use technology to stimulate an ecosystem of companies 
for the trillions of dollars we need, that’s a way to raise funds 
needed because nobody’s said, we’ll make 2 trillion (US) 
dollars and give it to you (starship builders). 

 If one looks at dual use technologies for starships and all 
the things we need for starships- and I’ll say it again and I 
said it yesterday- as I think people need to know this- what we 
require are advances in recycling, in medicine, in materials, 
in energy production, in energy consumption, in efficiency, 
AI, all of these needed improvements are things that can 
truly improve the quality of life and the Human condition on 
Earth. 

 For example, we’ve heard for years NASA’s wonderful press 
about their spinoffs and dual use technologies, and there are so 
many intangibles as well. Most of the people in this room are 
product of the Apollo era. The students that I helped last week 
are getting the benefit of the Apollo era because I was a little 
kid when it happened, and so there are so many intangibles 
of extraordinary value. And the tangibles in tech development 
have changed Earth for the better- Kudos to NASA.

 This question, Earth first or space, is analogous to the basic 
science research funding debate. Should we fund basic science 
for pure knowledge versus take care of applied problems? It is 
not either or. And you never know what you’re going to come 
up with! Who knew that when Charles Townes was funded to 
develop the laser that you’d have a hundreds of them in this 
very room in your laptops or in things that you’re using daily. 
We have no idea what can come from basic research or starship 
development. We do know it will be big and beneficial. Even 2 
Trillion USD$-This is a drop in the bucket of global economy. 
We can’t afford not to do these things. The price of inaction 
is far too high. Again, the question was Earth first, or go to the 
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stars, or do both? Clearly we only go to the stars by doing both, 
and in doing so we help our country and all of humanity at the 
same time.

Question Two – General Topic: Artificial Intelligence

It has been predicted that, early in the 21st century, technology 
will continue to evolve at a stunning rate, with the possibility of 
computer intelligence surpassing human intelligence. This may 
enable increased mission capabilities in space and perhaps bring 
about an interstellar mission earlier than otherwise. The probes we 
first send to the stars may be fully artificial intelligent machines, 
before biological humans have even left the solar system.

Based on the assumption that we can create intelligence, 
which could mimic or even surpass human intelligence, 
should future interstellar missions be undertaken by such 
artificial intelligence or should interstellar exploration be a 
strictly human endeavor?

Jim Benford – Starship Century
Future interstellar exploration should be done as far as possible 
by machine intelligence in order to minimize the mass, 
complexity and cost. Humans should be involved only if we 
are doing something so complex that it requires the special 
abilities of humans, one of which is non-linear thinking. 
Humans should go when we want to establish human presence 
and the associated ecology in new realms. Of course, we may 
find a way to send genetic information and have robots raise the 
children. This is a far-off possibility. It has the advantage that 
the support requirements for maintaining genetic information 
are relatively simple, involving cosmic ray shielding and 
maintenance of appropriate temperature.

 There are many possibilities. In our book Starship Century, 
Steven Baxter shows the poignant interaction over long 
timescale of an AI starship with a man on Earth. Gregory 
Benford has a tale of the first starship, with human passengers 
in cold sleep, arriving at a brown dwarf and soon joined by an 
AI ship with faster propulsion.

Les Johnson, Tennessee Valley Interstellar Workshop
We believe interstellar exploration will follow essentially the 
same path that interplanetary exploration is taking: robots first, 
followed by humans. To assume that some form of artificial 
intelligence is possible and then to place it in an either/or 
proposition with regard to human exploration is creating an 
unnecessary potential area of disagreement. It will be what it 
will be.

Kelvin F. Long, Initiative for Interstellar Studies
The development of technology has enhanced the human 
experience in two ways. Firstly, it has allowed us to turn 
certain menial tasks gradually over to our machines, which 
means that we can spend more time for leisure, learning or 
self-improvement. Second, it has led to an enhancement on the 
performance of our activities way beyond what we could ever 
have achieved based on our biological abilities alone. There is 
a clear separation today between human beings and machines 
and this is manifested in how we also pursue the exploration of 
space. Artificial intelligence, robotics, machines, these are all 
an inevitable part of space exploration. Does it mean they get 
all the fun? No! Call it ego, or pride, or just good old-fashioned 
human curiosity, but we want to go out there too, regardless of 
whether it is the most logical thing to do. Perhaps we’ll have 
to download our consciousness into machines to do it – and 

again we’ll have to consider how far we are willing to change 
our humanity to do so – but humans have to go to the stars and 
there is a very good reason why:  because one day our planet 
will die. Maybe we’ll destroy it ourselves, or maybe it will 
happen in a billion or so years when the Sun grows too hot. 
But when that does happen it won’t just take us, it will take 
Aristotle, Leonardo da Vinci, Isaac Newton, Marilyn Monroe, 
Charles Darwin, Albert Einstein, Mother Theresa, Buddy Holly 
and Martin Luther King and William Shakespeare and Neil 
Armstrong and Carl Sagan and all of us - all of us will have 
been for nothing unless we go to the stars. But, it is impossible 
for any kind of spaceflight to be a strictly human endeavor, 
since all spaceflight depends upon computerized systems. 
Passenger-carrying interstellar vehicles will inevitably also 
carry the latest in machine information-processing systems. We 
should continue to push our robotic ambassadors out as far as 
we can send them, but also continue to develop human colonies 
on other worlds or habitats. The first will be a rapid process, 
whereas the latter will likely be slow. But at some point in the 
future the human capacity to do things and go places in space 
will be enhanced by our greater convergence with technology. 
One possibility for the future is that we create machine 
intelligence which surpasses human intelligence: in this case, 
the humans will not be in control; the decision as to whether 
to include people will rest with the superhuman intelligence. 
Proponents of machine intelligence generally fail to recognize 
that as mechanized information processing becomes more 
capable, at the same time it becomes more intimately tied to 
human activities and the brain-machine interaction comes ever 
closer.  It is therefore possible that passenger-carrying starships 
will contain both biological intelligence and manufactured 
intelligence, though in what proportions and in what form 
is hardly predictable at present.  If we imagine biological 
humans who also have electronic computers embedded in 
their brains and bodies that may give us as close an idea as 
we need at present. From studies of technology today, there 
is every reason to believe that human beings will continue to 
seek technological enhancement, both of our systems and our 
biological selves. Given this situation, in the future we will 
no longer be dependent upon purely Darwinian evolution and 
so the definition of Homo sapiens decades or centuries from 
now will become increasingly blurred. The distinction between 
what is a human and what is a machine may in fact become 
so unclear that we effectively become the machines and they 
become us. The risk with this endeavor is maintaining the 
core character of what it means to be human and learning to 
manage this technology responsibly so we don’t lose ourselves. 
In summary, robots first, but eventually humans too, highly 
augmented by technology, for the long-term survival of our 
biological and cultural heritage.

Marc Millis, Tau Zero Foundation
When you look at the projection of when AI will eclipse human 
intelligence, it will occur sooner than the launch of the first true 
extraterrestrial probe. Humans have a problem when it comes 
to unlearning things, no matter how errant their ideas. Artificial 
intelligence, if they do end up being smarter than us, will not 
be afflicted with that trait and can rapidly dismiss bad ideas, 
cycling through many possibilities without prejudice to find the 
one that actually works. Humans cling to our ideas and it takes 
us a while to let go of bad ideas. Usually the old generation 
has to die off before the better ideas can come in. So... the 
possibility of accelerating progress for the design of spaceships 
and solving the problems of life support, I look with the hope 
that artificial intelligence will solve those problems faster than 
our primal selves can.
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 For me, it’s more of a question of who solves the critical 
challenges, rather than who takes the journey. Now, whether 
or not it’s going to be a good thing for humanity, well, I can’t 
answer that because, in order to predict what an entity that will 
be smarter than me will do, I would have to be smarter than 
that, which, well... you understand how that breaks down. So, I 
can’t predict that part. But if we can nudge them [AI] to do we 
want, yeah, have them help us figure out our problems.

Richard Obousy, Icarus Interstellar
If we do create artificial intelligence which mimics or even 
surpasses human intelligence then the most important thing we 
can do is ensure that these entities are treated with respect and 
with morality consistent with how a human being is treated. 
It would be a mistake to create AI, and to then use them as a 
disposable canary in a coal mine. More importantly, someone 
would have to ask the AI if he/she/it wanted to go. If they 
mimic humans and are sentient then they should be given the 
right to decide. 
 
 When discussing this with colleagues in Icarus Interstellar, 
keeping the above statement in mind, there was fairly broad 
support for sending AI. With that said - it is something that I 
personally object to and that I do not support. Human beings 
should undertake interstellar missions. 

 Imagine for a moment an Artificial Intelligence stepping foot 
on the moon in the 1960s (forget for just a moment that the 
technology didn’t exist - it’s a thought experiment), and imagine 
that an AI uttered the words “That’s one small step for AI, 
one giant leap for mankind” Given the choice, would anyone 
reading this replace Neil Armstrong for a machine - however 
sophisticated? If the answer is NO, then my personal reluctance 
to see AI’s undertake an interstellar mission should be clear. 

Armen Papazian, Star Voyager
If we ever get to the point of creating AI in a way that actually 
serves this species, we will be able to create many amazing things 
with that intelligence. Having said that, human intelligence is 
quite amazing too, and with the right level of focus, funding 
and support, we will be able to create a very comfortable trip 
for humans anywhere in the cosmos. Our technological and 
financial imagination will define our frontiers in the near and 
distant future.

Joe Ritter, Space Gambit
Should future interstellar missions be undertaken by such 
artificial intelligence or should interstellar exploration be a 
strictly human endeavor? This is an old question that’s been 
restated so I’m going to answer it a few different ways: 

 Some electronics are radiation hard or gravity hard. Some 
biologicals are. Humans are not radiation hard. Humans are not 
gravity hard. Humans require copious supplies or full recycling 
or both for interstellar travel: So, yes, we will use probes first, 
simply for the lower mass requirement reason. 

 But the question is funny in that it assumes that we have 
any part in that decision. Can you say sky net? Right? If we 
really are going to make these intelligences that are vastly more 
powerful than ours and if you believe in Moore’s law, we may 
have very little say in this question or decision. That’s part of 
my thinking on this topic. 

 This question is really the old robot versus astronaut 
question. And I’ve always understood both sides of the fence 

on that. I’m a scientist. I help build things that fly or look into 
space. And I’ve helped with things that people have worked 
with while in space. Both have value.

 Clearly robots are very good for high data per dollar for 
certain types of data collection and exploration. Clearly also 
human experience has immense value. What we contemplate 
here today, human exploration of the cosmos by any means is the 
ultimate expression of human creativity, thirst for knowledge 
and spirit. We are biologically programmed to explore. Human 
exploration, in general, and astronaut exploration in particular, 
has a flywheel effect. It captures the imagination. How many 
people say, “We’re going to send a space probe? Cool.” Some 
do. There’s a flywheel effect for funding even if you are on 
the robot side of things, consider NASA HED. So today we’re 
really just asking this old question, robots versus humans, 
except it’s a little different because of extreme radiation and 
distances and it is in the future. I would suggest that the easiest 
way to send a non AI life form is probably going to be to send 
shielded DNA or a DNA assembling machine that’s fairly small 
that you can put on a solar sail or something like that. Therefore 
I don’t think the two options in the question as stated, human 
intelligence we create, or humans are necessarily the only 
options for exploration.

 I think it’s very possible that we send a life-creating machine. 
We’re on the verge of tech now where we can assemble desired 
DNA or even XNA. We have artificial cells and very likely, we 
will say, great, don’t worry about the radiation, don’t worry 
about the long time. Here’s a little robot and then we’ll assemble 
the life once we get there. And that’s clearly possible in the near 
term. If you ask, what do I want to see? I’m interested in humans 
going for fulfillment of our exploration spirit and to solve issues 
current AI can’t. Possibly our DNA was programmed for this 
anyway under a directed panspermia project 10 Billion years 
ago and this may be our purpose for existing.

Question Three – General Topic: Extraterrestrial Life

It is possible that in our search for other worlds in the solar 
system or on exo-planets around other stars, we may find 
evidence of a separate biogenesis event. This could be in the 
form of bacteria or even higher forms of life.

Given the scenario that life is confirmed undeniably on 
a planet, moon or any other body, what policy should be 
adopted regarding exploration and potentially inhabitation 
of that body? Specifically, should these worlds be left alone 
out of respect for the indigenous life, or is this a simple case 
of ‘survival of the fittest’?

Jim Benford – Starship Century
Do not leave them alone. Take the current example of Lake 
Vostok: Located 4 km below the Antarctic ice, it has been cut 
off from the surface for 10’s of millions of years. Did humans 
leave it, without finding out it has a fossil record or even an 
isolated ancient ecosystem? No. This year they completed took 
samples from the lake. It appears to contain an ecosystem; one 
new species of bacterium has been found there so far. That’s 
likely to happen as we explore other planets and moons. This 
example presages what issues we will encounter again when 
we start to explore Europa’s ocean.

 Paul Davies points out that alien life forms may be on earth 
now, but we’re not looking for them at the bacterial level (see 
Starship Century, 2013).
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 We would have to explore the alien ecology extensively 
to understand if there were any interactions leading to 
compatibilities. We would need to establish human research 
stations to do that. It seems unlikely that there would be 
interference between separately evolved ecologies, especially 
if we minimize the contamination of unmanned probes by 
microbes. See Paul Davies’ analysis of this in Starship Century. 
If humans were doing the exploring, they would be in suits that 
prevent interaction between the ecologies.

 An example is Mars: if we find evidence that there is some 
level of biological activity underneath the Martian surface, it 
will require extensive exploration to ferret out just what is there. 
This will certainly require humans. Separation between human 
ecology on the surface and Martian microbes underneath would 
be fairly straightforward. They will have separate realms. The 
surface chemistry, dominated by peroxides, would prevent 
human organisms from surviving there. (This may be why 
Martian organisms, if they exist, have retreated into the interior 
of the planet. They may have evolved at an earlier time when 
the chemistry was different and, in fact, may have been the 
progenitors of life on Earth, as many people have speculated. 
This is the premise of The Martian Race, G. Benford, 1999. 
Separation between Earth organisms and Martian organisms 
seems so to be something we can handle.

Les Johnson, Tennessee Valley Interstellar Workshop
At the risk of sounding trite, we assert the following as guiding 
moral principles with regard to any sort of first contact, whether 
it is with bacteria or an extraterrestrial civilization:

 General Order #1 – Learn all you can learn before 
risking direct interaction 

 General Order #2 – If it seems to be Alive and potentially 
sentient, then leave it Alone 

 General Order #3 – Avoid bringing samples to the home 
world

 We also believe that a vibrant interstellar civilization will 
be essentially ungovernable and that observing such guidelines 
will be strictly left up to each and every first contact team to 
obey, or not, at their discretion.

Kelvin F. Long, Initiative for Interstellar Studies
We still do not know today whether we are an isolated event 
in the Universe, in which life has evolved only on a single 
planet called Earth, or whether in fact we are just one of many 
inhabited planets in a vast community of worlds. Both of these 
answers are highly humbling for us and both represent an 
exciting future for our kind. The discovery of many hundreds 
of exoplanets around other stars in recent years is at least 
suggestive that life may exist in the Cosmos and evolves purely 
as a function of chemistry. We are yet to find evidence to 
confirm this hypothesis. In the event that we discover evidence 
of intelligent life on another world, that will be a social, cultural 
and technologically influencing event in human affairs which 
will need to be managed with great care to ensure that our 
culture and their culture remains intact and non-disrupted by 
this new knowledge; plurality and cultural diversity is seen by 
some as a desirable richness of the Universe. In the event that 
we merely discover bacteria or plant life on another world, with 
no indication of intelligence, then whether we decided to visit, 
explore, colonize or indeed terraform that world is a discussion 
specific to each discovery and one which will have to involve 
representation from the global community. If we discover life, 
be it simple microbial life or complex intelligent life we must 

treat it responsibly. With microbes we have greater latitude – 
exploration and exploitation of their world may not necessarily 
damage the microbes themselves if we are careful, but as life 
becomes more complex our options narrow. However, we 
should study and explore that life in a non-invasive way if 
possible. It is important that life is given a chance to become 
what nature has designed for it, and so a form of prime directive 
from us may be appropriate. It is likely that finding life, even 
small plant life will present ethical challenges for us and we 
need to find ethical ways to interact with it. For example, should 
we take this new life form and integrate it into our food chain 
within a new environment? Alternatively, if this plant life is 
hostile to our biology should we destroy it? Who speaks for the 
alien life? In order to address this, we may need to adopt some 
form of adversarial representation similar to that adopted in a 
traditional Western legal system. That said, the human species 
must survive, evolve and enrich itself and if clear opportunities 
for this exist which are justified on an ethical and moral basis, 
which allows for wide scale agricultural colonization of 
another world, then this would be seen as a definite option. But 
there may be circumstances when consistency with planetary 
protection protocols is required and instead our interaction with 
that world would be limited to studying how that life evolves 
from a safe and responsible distance. It is also worth noting that 
in the future many in our species will be space-dwellers and 
not planet-dwellers and they would not necessarily regard an 
Earth-analogue planet as a potential habitation. If this is correct, 
then any planets will be far more valuable as a venue for non-
invasive scientific observation than as a venue for occupation 
in the terrestrial sense. In which case, there would be no need 
for us to draw up any such policy, and the people who do face 
this situation will have their own ideas how best to proceed.  In 
this case, it is neither a case of moral respect nor of survival of 
the fittest, but of the fact that we would have evolved a society 
that does not need to compete with the surface life of terrestrial 
planets.

 Summary: Since interstellar travellers will be accustomed 
to living in space for long periods, and since worlds occupied 
by life will be of great scientific interest, it is most likely that 
our descendants will choose to observe such worlds non-
invasively, the more so the more advanced the indigenous life 
found.

Marc Millis, Tau Zero Foundation
This is how it is likely play out: The first group that goes out 
there, whether it’s A.I. or human or whatever, will probably 
have reasonable protocols like the kind that Les mentioned. 
Eventually, however, the rest of humanity with the rest of our 
behaviors is going to get there too, and it won’t matter what the 
policies are. Things will get all mixed up. The decisions will 
be made on an individual basis by the wisdom of whoever’s 
out there. When we look at the span of human motivations and 
behaviors, there will certainly be some bad events. But initially, 
we’ll do better. And I like the protocol that Les mentioned.

Richard Obousy, Icarus Interstellar
Given the vast amounts of power and resources necessary to 
build an interstellar craft, one is forced to question whether 
settling on planets on moons is even a necessary feature of 
humanities expansion into the universe. Gerard K O’Neill 
painted a very convincing picture of a quasi-utopian existence 
in grand “Babylon 5” like artificial creations, able to mimic 
living on Earth. 

 With that said, this position evades the essence of the 
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question, so I’ll respond based on the assumption that we 
choose to inhabit a ‘body’ for some reason.

 To be clear, I am pro-human being. And while I believe 
that all life in the universe should be treated with respect, with 
compassion and with benevolence, I place more highly what 
is best for human beings. If there is a world discovered that 
harbors life, even intelligent life, then I believe that we are 
morally justified to colonize it. 

 If the intelligent life also happens to be sentient, and had the 
clear potential for development into an organized civilization 
then I would oppose any form of interaction unless the survival 
of humanity was somehow linked immutably to this world. 

Armen Papazian, Star Voyager
The starting point, I think, is to clear a linguistic issue here. In the 
context of our political map, what we understand in our psyche 
when we say ‘colonization’ is so charged with such specific 
historic events that colonization means a lot of different things 
around the planet. So, we have to be very careful. Second, the 
other aspect of it is our survival of the fittest understanding of 
evolution. As you know, we are on colonized land right now. 
We know what happened in this country after it was discovered. 
Are we going to do the same with the lands we find and the 
aliens we meet? Are we going to pretty much wipe out the place 
and take over? Is that the underlying fear or concern?

 I think the solution to this is a lot simpler, and it’s in-
house. Today, there are parts of humanity that are incapable 
of communication with each other to the point of considering 
each other alien civilizations, to the point of literally trying to 
wipe each other out on this planet, let alone on another planet, 
so there’s a lot of aliens around here as well. I had to register 
myself as an alien when I arrived to the UK. I still have to do it 
in a lot of places I go. Anyway, due to my passport not because 
of anything else, don’t worry.

 Anyway, the bottom line, it comes down to how we’re 
going. Do we trust that this is a beautiful universe, that it’s an 
incredible cosmos? Do we really believe that this is an amazing 
landscape? It’s a bed of stars for a reason? What do we think 
we’re going out there to find, and are we going to embrace or 
are we going to utilize? Are we trying to export our scarcity 
economics or are we trying to enjoy an abundant cosmos? 
That’s what it comes down to.

 My answer, if I have to put it more directly, is that it’s 
between doubt/fear and love/ hope/trust. Our fundamental 
expectations and beliefs here, we’re going to take them with us 
wherever we go. We are after all exporting ourselves. 

Joe Ritter, Space Gambit
I have a very short answer. The question is, leave the worlds 
alone or survival of the fittest? And I’m going to go ahead 
and say what many here are thinking. I’m going to restate the 
question: The question is, “Should we have a prime directive?” 
I know people are going to state it that way thanks to Gene 
Roddenberry.

 Here is my perspective. I live on an island (Maui), and some 
people will are concerned about invasive species, and then 
some people there say, well, it was a rock and everything was 
invasive so it’s no problem. Let’s bring in other species, GMO’s, 
whatever. But I believe that is shortsighted. In my opinion, if 
we’re enlightened and find life, we’ll leave it alone. Perhaps we 

should even sample it, if not sentient--And then leave it alone. 
That is what I would like to see. Will humans do that? Probably 
not. Historically the answer is no. Even on this panel some will 
say no. So, perhaps we need to ask the A.I.’s or install something 
so they develop morals related to the rights of nature.

 I’m going to give you another analogy where I differ with 
my learned colleague, fellow panel member and friend, Rich 
(Dr. Richard Obousy), on the sentience divider: 

 I’m not a Buddhist. Yet I believe in the rights of nature. We 
have a mountain on Maui (Haleakalā) that is considered by 
many to be sacred land. If you walk off of the trails, you destroy 
bacteria that are very important and you end up doing harm to 
a fragile complex ecosystem. So it really depends whether we 
want to be invasive or not, and so there are really two questions: 
What should we do? And what do you think we will do? I think 
if we’re enlightened, we will try to sample without disturbing 
or be minimally invasive. I think what we shall do, like Les 
(Dr. Les Johnson) said, is probably going to be quite different 
from being benign or not disturbing other life. Homo sapiens 
are known to be invasive and harmful to pristine environments. 
But I have high hopes for us to evolve. 

DAY 3: INTERSTELLAR FUTURE (50+ YEARS)

Question One – General Topic: Evolution

Human beings have evolved on the planet Earth over millions 
of years. It is this evolution, driven by a process of natural 
selection, which has resulted in our form. As we move out into 
deep space, become acclimatized to different levels of gravity, 
atmospheres et cetera, this may begin to have a gradual impact 
on the biological evolution of human kind, changing our very 
appearance and calling into question what it means to be homo 
sapiens. Indeed, it may be possible in the future to artificially 
accelerate our evolution through technology. 

In the exploration of the Cosmos, should we strive to 
preserve our current human form or should we embrace 
the notion of adapting ourselves to new environments, 
either naturally or artificially?

Jim Benford – Starship Century
Adaptation to changing circumstances is the most fundamental 
requirement of intelligence. We’re very good at that and, in 
a matter of a few thousand years, have spread into the entire 
ecosystem of Earth, including venturing into space and the 
deepest parts of the oceans. We do this through technology, 
from clothing all the way to submersibles, aircraft and 
spacecraft. Attempting to preserve our current human form will 
be a hopeless goal: By the end of this century, biotechnology 
will be in the bodies of every living individual. We will have 
replaceable parts, augmented mental faculties, improvements, 
upgrades and enhancements of human capability beyond 
anything we have thought of so far. In space, that may mean 
modifications for radiation resistance, low gee and low 
pressure. We will adapt to new environments on other worlds 
in due course. We will do it through deliberate engineering of 
ourselves, not through the slow pace of evolution.

Les Johnson, Tennessee Valley Interstellar Workshop
We are here, we are evolving and adapting to our changing 
environment and we will continue to evolve and adapt. When 
the ability to travel to the stars is in-hand, whoever we are at 
the time will go.
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Kelvin F. Long, Initiative for Interstellar Studies
The enhancement of human beings has led to many benefits and 
continues to do so. There are clear discoveries and inventions 
on the horizon through utilizing technologies such as gene 
manipulation, DNA mapping, nanotechnology, artificial limbs. 
In the future it may be possible that we can cure all current 
diseases and we can replace any part of the human body, 
including the brain. This would effectively allow for a form 
of immortality. The continued advancement of science and 
the development of technology should continue, but filters 
and mechanisms should be developed in parallel to ensure 
we remain fundamentally human in character, whatever that 
means. To answer this question we first must try to define what 
humanity is and what parts of our humanity we feel are most 
important. Is it our bodies? Our minds? Our ability to build 
communities? To love and hate? To show friendship?Our 
creative spirit?Our emotional expressions through the arts?Our 
ability to perceive plausible futures from our imagination? It 
is an almost impossible question and different human cultures 
will have different ideas about what is acceptable. As humanity 
disperses among the stars evolution will begin to work its 
magic and isolated colonies of humans will eventually evolve 
into different species. But there will be a touchstone that unites 
us all. We will all have the same origin, the same ancestors. We 
will have all come from Earth. It is our hope that today more 
people will also come to realize that and see that we are in 
fact one species. Inspirational images such as the Voyager deep 
space images of “Pale Blue Dot” or the recent Cassini images 
from Saturn of the distance Earth-Moon system may help to stir 
this realization in the consciousness of our society.

 Summary: The human species will inevitably continue to 
evolve, especially when dispersed on an interstellar scale, but 
all our descendant species will share a common origin on Earth.

Marc Millis, Tau Zero Foundation
It’s happening already. We do modifications to our body just 
for cosmetic purposes; tattoos, piercing, breast implants. 
Eyeglasses, hearing aids, and tooth fillings are without debate.
When talking about future starships, I keep hearing an 
underlying assumption that there will be one ship followed 
by another. Instead, I think that once we reach an interstellar 
ability, that there will be a number of simultaneous ships and 
each having different flavors of different people with different 
degrees of evolution - modified evolution. There is no single 
‘best’ goal. It is something of a waste of time to argue this point.
Just as a segue many of you are going to have to face this some 
time in your life: Imagine your daughter or son coming home 
and saying; “But mom, can’t I have an iPhone brain implant 
too? Sally got one.” Deal with that one.

 These things will probably happen at different degrees 
depending upon social norms. People try to cluster a bit to fit 
into the new norms, so there will be some widespread, common 
changes. But... you’ll also have people that (if it can be done) will 
reengineer themselves to the extreme, perhaps to the level of giving 
themselves a vacuum–tolerant and rad-hard exoskeleton, complete 
with targeting computers and eyes in the back of their head, with 
weapons at their extremities just for the fun. Who knows?

Richard Obousy, Icarus Interstellar
The notion of artificial and accelerated evolution is a fascinating 
once since its nascent with the promise of animproved human, 
a sort of homo-sapiens 2.0. Why else would we want to 
artificially accelerate our evolution if not to become better than 
we are today.

 When speaking to the Icarus Interstellar team about this, 
I found broadly a lack of attachment to our current form 
and support of accelerating our evolution with support of 
abandoning our current human form. 

 Personally I support strict preservation of our current form, 
with the only exception being that evolution occurs naturally 
with no technological interference from us. We are human 
beings, and we are the creatures that have the potential to be 
the first life evolved from Earth to launch an interstellar craft 
and perhaps colonize other solar systems. I say nature should 
bend to us, not the other way around.

 I’m wary of adapting our form for two reasons. The first is 
that I’m inherently concerned that departure from our current 
form will lead not only to a different species, but also to vastly 
different loyalties, which might threaten some kind of future 
war. We have trouble enough here on Earth keeping peace with 
fellow man. What chance at any prolonged peacewould we 
have with “man 2.0”? He/she/it might be a creature 14 feet tall, 
lungs several times the size of ours, a shrunken cranium with 
purple skin. Could we live in peace with such a ‘human’?

 The second reason I’m weary of an artificial adaption is that 
it invites misuse, both militarily and ideologically. The terms 
‘superior’ human come to mind - and fill me with dread. 

 To be clear, I am in favor of the utility of technology as 
a mechanism to enhance what we are, both physically, and 
mentally. I support the use of technology to make us faster, 
stronger, better suited to survive in challenging environments, 
and I support the use of technology to make us smarter, and 
perhaps even more spiritually grounded. What I oppose is the 
modification of our ‘form’ namely the essence of what it means 
to be a human being. A human being of today should be able to 
look at the human being of tomorrow, and still recognize them 
as being human.

Giorgio Gaviraghi, Star Voyager
With future technology it may not be necessary forHomo 
sapiens must change or adapt its physical shape for space 
reasons. We may diffuse our kind by building space settlements 
in every exo-planet system.

 With mind uploading techniques we can diffuse our minds, 
taking possession of artificial medias or even in an Avatar-like 
fashion of alien bodies.

 Our mind, our energy, will be diffused in the galaxy, not 
necessarily our physical body that is due, by natural evolution 
and spurred by technological advances and other factors to 
evolve to a pure energy state.

Joe Ritter, Space Gambit
It’s a pleasure to be up here on stage again today. I’m interested 
to hear what you (the audience) have to say about this, but I was 
asked so I’ll tell you my opinion. I’ve already signed up for my 
Google spin glass matrix with the spooky action at a distance 
quantum upgrade. (Laughter) 

 Seriously, there are a lot of rocket scientists and engineers 
here, but are there any molecular geneticists in the audience? 
Does anyone know what epigenetics is?

 Ok no geneticists. Epigenetics: Well, it now seems that 
DNA and how it changes and how it gets expressed are partly 
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controlled by environmental factors: DNA changes and what 
codon groupings get expressed and more complex genes get 
expressed is partially controlled by things in our environment, 
and we’re talking about a very different environment on a 
starship.
 
 Let me restate the question. Do we choose to preserve our 
current form or embrace adapting naturally or artificially? I’ll 
address all of these choices. Embracing adapting naturally, 
well, if that’s happening, then there’s really no choice here. I’m 
not sure why we would discuss that. But barring miraculous 
technology that we don’t know how to make yet, it’s probably 
a long trip. And clearly, we must artificially mitigate effects 
from microgravity for health reasons. Radiation, as I was 
talking about yesterday, is one of the significant problems in 
interstellar travel, it is a serious concern even going to Mars.

 If we’re going -- serious about going, then there’s a lot of 
tech that has to be developed. It’s not just propulsion. And so I 
think the answer is, we have to adapt and change if it’s going to 
be a long trip. And by the time humans can perform interstellar 
travel, probably machine intelligence will be so developed that 
we may be cyborgs already. Anu (Ms. Anu Bowman) can you 
say Borg? By the time we can build a starship it is unlikely we 
will be the creatures we are today.

Question Two – General Topic: Interstellar Drivers

The space race was dominated by Project Apollo, which was 
largely driven by the politics that existed in its day.Additional 
drivers for space missions include economic drivers and simply 
exploration for the pursuit of knowledge.

Of these three drivers, political, economic and discovery, 
what should be the dominant driver for the first human 
mission to another star?

Jim Benford – Starship Century
Which one would be the major motivation? That will depend 
upon what circumstances occur. The first human mission to 
another star would be for either of two objectives: First, to 
undertake complex investigations, which would be because we 
have discovered life or even civilization there. Investigating 
such possibilities would of course be ‘discovery’. Second, to 
seed an Earth ecosystem on a planet there. Transferring Earth’s 
life elsewhere could be considered a ‘political’ objective.
 
 But these three categories are too limited. Many in this 
community feel that humans have a moral imperative to expand 
the life of Earth. We’re the only species that can. Therefore, I 
put this objective in a category that is either strategic or moral.

Les Johnson, Tennessee Valley Interstellar Workshop
We believe the most likely answer to the question is exploration, 
albeit enabled by political exigencies. Within the known laws 
of physics, any such voyage will require enormous resources 
and long timeframes. Without Faster Than Light (FTL) travel, 
there will be no possible economic reward, or political (except 
prestige at home). The trip will be a burden to the senders. The 
initial motive will likely be exploration, discovery and (we 
must add), survival.

Kelvin F. Long, Initiative for Interstellar Studies
The achievements of Project Apollo were astounding and will 
surely be remembered for many generations to come as one 
of the greatest accomplishments of our species in its struggle 

to escape from the apparent Earth bound ‘limits to growth’. 
However, although we must not detract from the magnificent 
of the achievement, it is a matter of history that Project Apollo 
was not a scientifically driven mission, but purely a political 
one, although it had scientific benefits to its fruition. This is 
something not realized by many members of the public when 
they fail to understand why we did not continue our journeys 
onto the Red Planet Mars and beyond. Post-Apollo, human 
beings haven’t left Earth orbit and this achievement did not 
lead to a sustainable space based economy or to human beings 
exploring the rest of the solar system. Politics and economics 
is what led to the end of Project Apollo, because the economic 
justification for continuing was not made, given competing 
resource requirements for government money. It is clear 
therefore, that in order to create a sustainable space based 
society, and all three of the above drivers must be in place. The 
proposals and missions should have political support across the 
political divide with minimum intervention from the political 
elite once a program of work has been set out. The economic 
arguments for embarking on the missions should be clear, 
justifying the spending through commercial benefit and social 
benefit, and the creation of new industries or educational value. 
The discovery driver is a part of the core of what it means to 
be human and although the economic and political drivers 
may differ from one nation to another, the discovery element 
is something that we can all share and we all benefit from. It 
tells us about our history and origin, our current capabilities 
and potential today, and our future trajectory on Earth and in 
space. The creation of a human civilization in space requires a 
cross section of stakeholder support and all of the above will be 
critical elements to that. It is possible that society will need to 
engage in vast projects such as the construction of Starships in 
order to fill its growing production capacity and whose idleness 
could otherwise lead to social disorder. This will clearly require 
an approach, which includes political, economic and scientific 
elements. As a society aspiring for nobility among the stars, we 
cannot neglect any of these drivers if we hope to succeed in our 
long-term ambitions.

 Summary: On such a large-scale project many different 
drivers need to work together, including political, economic 
and scientific elements.

Marc Millis, Tau Zero Foundation
I have an objection on that question, because it makes it sound 
like we’re supposed to make a recommendation. There’s a 
difference between what should we do and what might happen. 
I also have to disagree with constraining ourselves to the laws of 
physics as we know them. Recall the estimates suggesting that 
we might still have 2 centuries before we can even send a probe. 
With that much time on our hands, I think we can reasonably 
include the search for the needed breakthroughs. Two centuries 
ago was 1813 – when steam power was the ‘in thing.’ Imagine 
a group of learned scientists at that time contemplating choices 
for 2013 that were limited to steam technology. Really?

 The breakthrough notions, of controlling inertial or 
gravitational forces and faster than light flight, ceased to be 
just science fiction in 1963 and 1988, respectively. While 
we still cannot predict if, and how, such breakthroughs can 
be engineered, we have advanced to the point where the 
pivotal questions have been vetted, and the critical unknowns 
identified. Those topics can now be pursued and should be part 
of the portfolio of interstellar work.

 Back to the difference of what might happen, and what we 
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should do. Climate change and the loss of the habitability of the 
Earth could certainly become a driver. Discover of “Destiny” – 
the name I’d like to see for the first Earth-like planet observed 
– would indeed be another driver. But do these really matter? 
Instead of pondering what might be, I want to put the emphasis 
on what we can do, and can do with the resources as we have 
them now. Through this entire event we have heard many 
individual efforts, each making their own progress at their own 
support. That is the situation we have today.

 When I consider what the driver for progress should be, well, 
obviously, it comes down to human survival. Two centuries 
from now, who knows whether it will take a huge investment to 
send out colony ships and how many people might be on them. 
It might be small fragments of humanity wanting to get away 
from the all the rest of the crazies on Earth. It might be a bunch 
of curious AI – the last surviving live on a now crispy Earth. 
Who knows? But again, is that the point? 

 So, what should the driver for progress be? Human survival. 
What could it be? Anything.

Richard Obousy, Icarus Interstellar
I would be surprised if we can find an economic reason to send 
humans to another star. A manned interstellar mission will, by 
all current estimates, be profoundly expensive and if economics 
were the primary driver then I would imagine that a robotic 
presence would trump a human presence. Our own solar system 
has quadrillions of dollars worth of precious metals and ample 
living room and I find it hard to envision that there’s anything 
in another solar system that could be returned to Earth through 
a manned mission that would create a financial return on the 
initial investment.

 A political driver implies government backing, which 
potentially opens up large financial resources, however would 
be prone to the capricious shifts of power via elections.

 To me, a compelling reason to explore solar systems beyond 
our own is that such a mission should be considered an end 
in itself, the undertaking of which serves no deep political, 
economic or survival purpose. Interstellar exploration should 
be an expression of a curious and energetic species looking 
to expand our grasp of the universe that we inhabit, much as 
today’s exploration of the solar system serves no ends other 
than to expand our knowledge of our direct neighbors in 
space. A civilization worthy of interstellar exploration with 
an abundance of wealth and resources at its command should 
naturally become inclined to interstellar exploration.

Giorgio Gaviraghi, Star Voyager
There is not a dominant driver. All will be present with the 
prevalence of economy unless a national competition between 
rival states comes out.

Joe Ritter, Space Gambit
The question: Which driver, not for going to the stars but 
for sending humans to the stars? The choices are, political, 
economic, discovery, I can’t pick something else like survival 
or something I guess. Well, all right. I’ll take these sort of in 
order.

 Political. The ever-present optimist in me says, by the time 
we have interstellar capability, I certainly hope that there’s no 
cold war to spur us on like Apollo did. And that was certainly 
about human discovery and the human spirit, but we all know 

why it happened when it happened, and that was purely political. 
And of course a confluence of various scientific effects and 
technologies coming together. To solve the enormous -- can 
I say enormous twice? ENORMOUS, three times, technical 
challenges of going to stars, we must cooperate to do this. And 
so that sort of removes the possibility of political cold war type 
driver like that of Apollo.

 I think we either are going to be very political and fighting 
about things or we’re going to cooperate and make it to the 
stars, not both.

 The economic driver, I think, is powerful. And yes, it takes 
enormous resources to go to the stars, and uses resources. Is that 
good for economics? Well, it’s good for trade, and I’m going 
to say it again: Dual use technology, developing technology 
that is useful for starships is good for humanity, it’s good for 
the economy, it’s good for making money and profit, so that is 
certainly going to happen and can be a great impetus.

 Discovery. I wonder why I am curious. I’m curious why 
I’m curious. There is something built into me, genetically, that 
makes me curious. Why do humans have this need to explore? 
Discovery- that’s my driver. We have an inherent need to 
explore. Is it because we are machines that are preprogrammed 
to go on to another planet (directed panspermia programming)? 
Maybe. I don’t know. One could certainly consider that we 
(humans) are already space probes. I don’t know if that’s true. 
But we can talk about it.

 For me, the compelling reason is the knowledge, the 
discovery, but not mentioned as an option was survival of 
extinction level events. We know that there are periodic mass, 
extinctions on the Earth every 26 million years. I helped work 
on fixing a telescope for detecting asteroids and comets that 
could collide with earth. It’s not only likely that we will have 
a major impact and that there will be a major extinction level 
event. It is a certainty. The question is only when. I’m not 
talking in our lifetimes necessarily. But these things happen. 
We know this from the geological record. Moving off of Earth 
is mandatory for the survival of humanity.

Question Three – General Topic: Extraterrestrial Contact

Given the vast number of stars in our galaxy, it is feasible that 
intelligent civilizations may already exist. In the future, contact 
may be made with space faring societies which roam between 
the stars,allowing both technological and cultural exchange of 
information. From studies of historical interactions between 
civilizations here on Earth, the outcome of such interactions 
has led to various results, ranging from peaceful andproductive 
coexistence to war destruction and genocide.

Given the risk of cultural and technological influence, or 
even the possibility of warfare, should we seek to minimize 
or maximizeour chances of contact with non-human 
civilizations?

Jim Benford – Starship Century
Our strong curiosity has made us search for alien civilization. 
However, I feel that the people of Earth should undertake 
communications with alien civilizations only after extensive 
consideration, perhaps through our representatives. That’s because 
there are potential risks, and it’s our risk. Although the entertainment 
industry emphasizes warfare as a risk is alien contact, because it’s 
more dramatic. A more likely scenario is culture shock. Much of 
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the destruction of non-European communities was of course due 
to germs, for which they had no resistance. But another large 
component of their decline was the shock of finding an advanced 
civilization that could exceed their capabilities in almost every 
sphere of human achievement. That shock has left many Third 
World cultures stunned to this present day.

 Therefore, contact with alien civilization should be carefully 
monitored. Transfers of information or technologies should be 
undertaken cautiously, allowing time to consider the impacts on 
human society.

Les Johnson, Tennessee Valley Interstellar Workshop
An unambiguous signal from an extraterrestrial civilization 
may be a motivator, depending on what they have to say. Your 
action depends on your outlook, but the consequence depends 
on reality. If Superior (we) meet Inferior (them), then obey the 
General Orders mentioned above. If is the other way round, then 
we must hope that their version of The Prime Directive does 
not differ greatly from our own. The likelihood of running into 
someone we can run away from is remote. The chance of near-
equals meeting is so low that one would have to be suspicious 
if it happened. Given the energies and time required to mount 
an interstellar expedition, and the timescales involved (‘deep 
time’) we believe that such an encounter is highly unlikely and 
not worth worrying about.

Kelvin F. Long, Initiative for Interstellar Studies
The discovery of life in the Universe, especially intelligent, will 
be a tremendous and enriching experience, which should thrill 
us with excitement. That said, it should not be expected that 
any intelligent culture we discover in deep space should either 
look like us or behave like us. The evolution of an independent 
species in space will naturally lead to incredible biological 
forms due to the existence of a fundamentally different 
atmosphere, gravitational well or risk factors such as radiation 
environments. Similarly, it is unlikely that these independent 
societies will necessarily share all of our cultural, ethical or 
moral values and some of them may be so different from 
ours so as to appear abhorrent to us. Even within the animal 
kingdom of Earth, we can find examples of behavior that makes 
us wince, such as female insects eating a male spider in the act 
of mating. So too our culture may seem strange to others. For 
example the domestication and eating of other animals in our 
culture may be intolerable in their own cultures. In contrast, 
we may also be an irresistible delicacy to the aliens. On the 
other hand we may learn and grow through encountering a 
civilized alien who may be friendly and willing to share their 
personal and societal experiences and knowledge with us; 
although one often wonders whether humans would afford a 
similar courtesy. The variation on cultures and behaviors is 
likely to be much greater with species that derive from entirely 
different planetary systems. How do we handle the integration 
of the human culture, even partial, with that of an alien culture 
in this context? We can seek learning lessons from our own 
species as analogues for plausible scenarios, but many of 
the cultural interactions in human history have resulted in 
cultural dominance or even annihilation, rather than cultural 
harmonization. The continued pursuit of peace on Earth among 
humans is likely to ultimately give us the tools and the maturity 
we need, to know how to handle these alien encounters. Until 
we have resolved those Earth based problems, we will struggle 
to deal with extraterrestrial ones. In short, such interactions 
should be handled with great care and even the smallest piece of 
information transfer from one culture to another can have either 
a liberating influence or a destructive influence on apparently 

stable systems. It is difficult to say which of these is more 
likely, given the many dependent variables involved with such 
an encounter. What is clear however, is that we as a species 
need to learn to be more tolerant and compassionate towards 
each other (and this includes towards the animal kingdom 
too) and until we learn to do so we are not likely prepared 
for such an encounter because how we react to the event is as 
important as the event itself. We can start to prepare for such 
an encounter, by raising education standards and embarking on 
educational programs on a global scale. Ultimately, education 
is the true liberator of human mentality, because it leads 
to a path of reason and rationality, rather than unreason and 
irrationality. The key here is responsibility. Just as we have to 
learn to live on Earth and with each other responsibly, so too 
must we go out into the Universe and act responsibly. It could 
be argued that it would be irresponsible to jump straight into 
contact without first considering the consequences. And yet, are 
we not looking to venture into space to explore strange new 
worlds and encounter new life forms, if they exist? Successful 
contact with an extraterrestrial civilization would broaden our 
horizons greatly, perhaps in ways we cannot begin to imagine. 
Unsuccessful contact could destroy us. Until that day arrives, 
we need to do two things. First, we must study contact events 
in our own history. Not just the Europeans arriving in the 
New World, but contact with different civilizations or cultures 
across the globe. Yet contact is not without its advantages – 
despite the problems it can cause, it can also spark creativity 
as ideas from different cultures merge into a hybrid culture, 
inspiring innovation. However we must also be wary that ideas 
can do just as much damage as war. If extraterrestrial ideas or 
knowledge are absorbed by our culture, could it destroy some 
of the things we value most? Where will it leave religion? 
Where will it leave science if all our questions are answered? 
Will it make us feel part of something greater, or will it make 
us feel inferior and set our culture and civilization back? That 
said, isolation stagnates, while innovation stimulates and both 
the pros and cons have to be discussed and understood fairly. 
There’s going to be risk, but if we have taken the time to better 
understand contact, to appreciate what the problems can be and 
have plans in place to deal with them, then we can manage that 
risk. Furthermore by understanding the history of contact better, 
we will also understand ourselves better. The second thing we 
must do is reconnaissance. Is anybody out there? We don’t 
know, so let’s find out, but do so quietly until we know what we 
are getting ourselves into. We are already doing this, through 
SETI, through attempts to understand the origin of life, through 
surveys of exoplanets. Interstellar exploration by starships will 
increase the range and detail of this reconnaissance. Should we 
find someone out there, we can meet them on our terms rather 
than blundering in unprepared. This also relates to METI, or 
Messaging Extraterrestrial Intelligence (sometimes called 
Active SETI). At this time METI proponents are irresponsible 
because its practitioners are sending out signals blindly, 
without consideration for the history of contact, the possible 
consequences or without doing the proper reconnaissance 
first. The likelihood is that METI signals will not be readily 
detectable, but it sets a worrying precedent. When thinking out 
the Starships and the consequences of METI, we must also ask 
ourselves, will our starship activities draw the attention of other 
civilizations? Caution is advised in our pursuit of the stars.

 Summary: Since alien civilizations, if they exist, will be 
older and more capable than ours, they are vastly more likely 
to encounter us than we are to contact them, and this applies 
whether or not we continue to explore.  But the more we 
explore, the better prepared we will be.
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Marc Millis, Tau Zero Foundation
I want to start by echoing what Les said about the chances 
that we’re going to meet some species at our same level – that 
it is extremely rare. If we meet someone who’s inferior, then 
we’re in control of the situation – except that makes them 
want what we’ve got. Even though they maybe inferior, they 
may be clever enough to take it from us and to turn the game. 
If things are reversed – if we meet someone who’s superior 
to us – do they really have any strong interest in us other than 
curiosity? In that situation, we might be thinking, “Oh, damn, 
that’s a cool ship, I want that! I wonder how to get that.” 
In that sense, we become a threat. Either way – I foresee a 
strained situation in the most likely scenario that one of us is 
at a different level.

 If I had my own starship and I was out there, I would proceed 
stealthily. I would try and find out as much about what’s out 
there and what the civilization is like before I even revealed 
that I exist, and then I’d make my decision on what kinds of 
things I see. I imagine that I’m going to be scared. That said, 
after it looks like this is an approachable situation, my curiosity 
would probably be overwhelming and once familiar enough 
with the situation, I would probably contact them.

 Oh, and one thing, we’ve got to remember that at least right 
now, we’re pretty easy to kill, and for all we know, we could 
taste good with ketchup.

Richard Obousy, Icarus Interstellar
Seeking out two way contact with non-human civilizations is 
a reckless act that opens up the possibility of the absolute and 
complete obliteration of the human race.

 100% of the intelligent species we know about right now 
are (or at least can be) aggressive. Until we have more data, 
that’s the only information we have on which to extrapolate. 

 Non-humans will either be benevolent, malevolent, or 
indifferent. While the benefits of meeting a benevolent species 
may be alluring, the risk of meeting an advanced malevolent 
culture outweighs all other possibilities and should be avoided. 

Giorgio Gaviraghi, Star Voyager
This is part of the code of ethics issue. The presence of a superior 
technological society will destroy the inferior’s customs and 
culture even without the need of a war. For that reason in the 
code of ethics contacts between our society and an alien one 
must be very carefully evaluated and, if possible, avoided. 
The result from an encounter with an alien society, for both 
societies may result in a cultural Singularity with unpredictable 
consequences.

Joe Ritter, Space Gambit
Extraterrestrials- Minimize or maximize contact? Wow, if we 
only had that choice, wouldn’t that be something, just to start 
with, if we could even pick! The question is a bit open ended 
because it doesn’t say whether we’re talking about remote or 
in-situ contact. So, I’ll address both briefly. 

 Yesterday, I gave a talk that described how to increase 
imaging resolution by a factor of a million and barring resource 
limitations what fundamental physics needs to be studied 
to increase it by a trillion. There was a talk on how to do 
extraterrestrial communication with low powered lasers, and 
we have very efficient single photon counters and lightweight 
light buckets for intensity interferometry. I have to say that I bet 
I’m (we’re) not the only life form that has figured out how to 
do this. So we could likely communicate with each other, they 
likely could image or do these things now if we’re just figuring 
out how to do it, so it’s contact and may be happening. 

 Now, if we’re talking about face-to-face contact, some 
people are worried about safety. But we have to wonder why 
no contact has happened yet when there are likely billions of 
Earth-like planets in our galaxy. So before seriously answering 
the question, I’m just going to put it out there, maybe it’s worth 
studying what bounds the Fermi paradox. 

 We should be building some large ground based telescopes 
or arrays so we can put a boundary on the Fermi paradox so 
should we even take time and debate this? 

 I don’t think it is energetically reasonable for an alien 
civilization to raid Earth when better resources are far closer, 
but on the other hand, should we be afraid of what is different 
and in this case, I might say, yes:

 We were having an interesting conversation yesterday. If the 
Icarus was a good fraction of light speed and hadn’t decelerated 
and was coming towards earth, I would be very afraid. This 
would be an extinction level event, right? So maybe we should 
be looking at planetary defense for things we can do now and at 
least have it ready for asteroids and things like that. This is all 
very feasible. 
 
 But if there is a very advanced civilization, that can come the 
distance, it’s very likely that they’ll be setting the terms of the 
contact, not future humanoids. So shall we worry today about 
being curious or fearful? We are far too primitive to change 
their action. However-I’d love to talk to them! I say let’s be full 
of curiosity and wonder, not fear. Let’s be full of questions and 
excitement. Let’s be all that is the best part about us. For these 
reasons and many more, we should build our own starship.
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