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“In Space Capitalism: How Explorers Will Set the Pace, my friend Walter E. Block and
his colleague Peter Lothian Nelson have written a tour de force on why government
cannot be trusted to explore space. The reason? It will steal from and oppress all
those who attempt to exercise personal liberty within it—just as government has
done on earth. But this research rich book is not only about space. Its subtext is an
advanced lesson in the history and future of freedom; and it is a joy to read.”
—Hon. Andrew P. Napolitano, Senior Judicial Analyst, Fox News Channel

“Nelson and Block demonstrate, definitively, that the best way—both ethically and
economically—to obtain liftoff from our planet is the free enterprise system, not
government central planning. There are many writers who focus on the space race;
this is the only book that makes the case for lzissez-faire capitalism in this regard.”
—Hans Hermann Hoppe, Senior Fellow, Ludwig von Mises Institute

“Walter Block is known for pushing libertarian theory into uncharted territory.
To say this book continues in this tradition would be an understatement. Nelson
and Block show that there is no good reason to believe that even major undertak-
ings like space exploration require government backing, and very good reason to
believe they would be more successful and efficient if handled voluntarily.”
—Tom Woods, Senior Fellow, Ludwig von Mises Institute

“This book must be described with superlatives. It addresses everything you'll
want and need to know about the conquest and colonization of space and the
planets. It’s well written and fascinating. I give it five stars.”

—Doug Casey, President, Casey Research



“Oliver Wendell Holmes, the famous Supreme Court justice, famously said that
‘One’s mind, once stretched by a new idea, never regains its original dimen-
sions.” Given Holmes’ equally famous bias in favor of state control of all things,
I find myself wishing most fervently that Holmes himself had been stretched by
Space Capitalism. Occasionally approaching science fiction in their ability to
imagine the future, Nelson and Block nonetheless keep their analysis firmly
grounded in sound economic principles. The range of the analysis is inspiring,
and the quality of the insights presented here is likely to attract a big following.
Fifty years from now, scholars and pundits alike may look back at this book and
say, “That was the work that showed the way.””

—DMichael C. Munger, Professor of Economics, Duke University

“A United States senator once said that if the government were put in charge of
the Mojave desert there would soon be a sand shortage. Or as Ringo Starr once
observed, ‘everything government touches turns to crap.” These are not merely
the impressions of a few politicians and rock stars; they are validated by genera-
tions of experience and reams of economic research. There is no reason to believe
that anything is exempt from the poison of bureaucratic government interven-
tionism, including space travel. Walter Block and Peter Nelson make a solid case
for why capitalism and free markets, not government bureaucracy, should guide
the future of space travel and exploration. Their book should be made into a
feature film, or even a television series, as a sort of libertarian Star Trek for the
next generation of ‘trekkies.””
—Thomas DilLorenzo, Proféssor of Economics, Loyola University Maryland
and Senior Fellow, Ludwig von Mises Institute

“Dr. Walter Block, famous for his dictum to ‘privatize everything, is back with a
typically thought-provoking look at the economics and ethics of space explora-
tion. Starting with the premise that governments have a terrible track record of
threatening human survival, Block and his co-author Peter Nelson argue for keep-
ing them well apart from a purely private system of space travel. Extraterrestrial
human activity, while technologically innovative, requires no new systems of law,
economics, or ethics. In fact, Block and Nelson tell us, there really is nothing new
under the sun: ‘Earthbound precedents’ grounded in private property and free
markets provide the best way to deal with space commons and supposed public
goods. This book is perfect for this era of burgeoning private space travel, and
provides [Block’s] most trenchant analysis of this most libertarian issue.”

—Jefl Deist, President of the Mises Institute



Foreword

How does one become a libertarian? There are as many paths as there are
advocates of the freedom philosophy. Following are two personal stories
related to how your authors were able to write this book. As personal
stories, they are written in the first person. The first explains how the first
author (Nelson) became a libertarian while the second is illustrative of his
observations that keep him there.

Here is Nelson’s Story

First incident: One day in school, I became aware that my sixth-grade
teacher was lying to us students. It was not just him, it was the adminis-
trative staff as well. I doubt that he understood his actions as deceitful. In
hindsight, I believe he was ignorant. There was a way of doing things, and
he just did them. It was his job.

That day I observed a fellow student break the rules by passing a note
behind the teacher’s back to another student. This pupil, Frank Adams,
and this was the lie perpetuated by the teacher and staff, was regarded as
not smart; he was always in trouble and received poor grades. It occurred
to me that, in reality, he was quite smart. Despite my only being a sixth
grader and though I did not know it at the time, subsequent events
proved my assessment correct. He became a successful entrepreneur

vii
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founding a business (florist) that lasted his entire career. No fool does
that. After my observation, I looked around the class room and saw sev-
eral others. Rick Carlos, for example, was in the same camp. In high
school, he became a star football player and in adult life a restaurateur. In
a town known for short-lived, failed restaurants, his Casa Carlos, outlived
his career. Again, that deserves respect.

As for me, from that school day I always took what my teachers said
with a pinch of salt. No authority was taken at face value; I was on my
way to becoming a libertarian. When I was in high school, I concluded
that the Supreme Court had erred in the case of Engel v. Vitale, 370 U.S.
421 (1962), commonly known as school prayer. Why? The error was in
the failure to look at the entire clause which reads “Congress shall make
no law respecting an establishment of religion, or prohibiting the free
exercise thereof....” Okay, granted that by this clause it seems fairly obvi-
ous that a state-run school cannot compose a mandatory prayer for the
students, except for a few little, bitty details. First, neither the school
board nor the administrators are Congress. So, it is not so obvious after
all. Further, if it is the student’s belief that out-loud common prayer is
essential before embarking on a serious endeavor such as an education,
then the ruling inhibits the “free exercise thereof.” It appeared that no
ruling was possible except one: Public education is unconstitutional at
least in so far as the Central government can speak to the issue.

Well—if the SCOTUS got it wrong, anybody can fall short. ALL
authorities can fail. One must become his own authority. While I had not
by that time reasoned out all the implications, I was even then effectively
a libertarian. In a six-year period, I had intellectually moved there from
believing whatever I was told. Since that time, stories that tended to chal-
lenge broadly held authority would catch my attention. It is in this spirit
that the next story is worth telling.

Second incident: This story is one of many that confirms my freedom
philosophy. My brother-in-law is an incredibly nice black man. He is
extremely dark complexioned. The following tale dates from decades before
my sister-in-law introduced him to the family. His account reinforces my
commitment to libertarianism; though, I suspect he would be surprised by
that. It amazes me how two people can provide such opposite meanings to
the exact same sequence of events. While I cannot say that I recall his exact
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words from the first time he told me this, he has reviewed this passage for
accuracy; so, I repeat it in first person with quotes.

I worked as a deliveryman. My route serviced an auto-parts store. Usually,
I had a truck that was boldly painted with the artwork and logo of the
company. One night, it was in the shop for servicing, and I had an
unmarked box van. I pulled up to the loading dock of this one store and
proceeded to make up the order. I had a clipboard with all the various
orders. So, according to the form, I would drop off cases of merchandise. I
had a key to the back door and would put the order inside. At the same
time, I would pick up any returns and load them in the truck.

At this store, a neighbor lady became suspicious and called the police.
Think of how it must have looked: It was a dark alley where hardly any-
thing was visible—pitch black. I had a shiny metallic clipboard that could
have looked like a gun in the dark. My back was to the alley. I had the door
open, and I was loading boxes from inside the store into my van. Suddenly
I heard “FREEZE!” I slowly raised my hands straight up! and froze. The
policeman was a young guy, may have been a rookie. He looked scared and
probably thought he might get shot by me at any minute. He had his gun
drawn and aimed right at me. Fortunately for me, though seeing only my
silhouette and the flash of my clipboard, in the split second he felt he had
to act, he did not shoot.

After he had verified my identity and determined that I was on legitimate
business, he explained that the neighbor had reported me to him. He said it
was a good thing that I raised my hands the way that I did because “if you
had turned around with your clipboard or swung your arms up, I probably
would have shot you.”

I love my brother-in-law and am grateful he survived this incident.
The thought that my sister-in-law might never have met him is deeply
disturbing. But what does this have to do with my confirmation in liber-
tarian thinking?

The policeman, whether a rookie or not, is an “authority.” We are told:
“If we see something, say something.” The neighbor, without knowing all
or any of the facts, did just that. One must be careful because way too

"He physically demonstrated how he raised his hands over his head in a manner resembling a
pantograph on an electric train.
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often the police will become afraid and shoot first and ask questions later.
Then they will get off scot-free because they were just acting according to
their training. Knowing that the death of an innocent may occur, my
mantra is never call constabulary forces until you know the facts, and
even then, be careful.

This policeman ended up not shooting my now brother-in-law, but
was ready to pull the trigger nevertheless. If an innocent suspect raises his
hands one way (straight up) he will live. If he raises them in any other
way, he gets killed. I find these options unacceptable. Even though this
particular case happened to turn out alright, once again, I find abhorrent
the authorities acting outside the range of tolerable conduct in this way.

Here Is Block’s Story

How I became a libertarian by Walter E. Block

Born in New York City of Jewish parents, and living in a half-Jewish
neighborhood, I became a left liberal pretty much through osmosis. My
views were just about the same as those of Bernie Sanders (who was a fel-
low track team member of mine at Madison High School; we ran in the
same events (half mile and up); we lived in the same quadrant away from
school, so would sometimes walk back and forth together from one place
to the other; he was one of the best runners in the entire city; I was
mediocre; we overlapped for four years at Madison, and one year at
Brooklyn College).

[ was not very political, but when Ayn Rand came to lecture at Brooklyn
College, I was among many undergraduates who met her there to boo
and hiss at her, since she favored free enterprise, and all rational and
moral people knew this would be the death knell for the poor (these were
before the days when free market speakers were physically prevented from
lecturing at institutions of “higher learning”). I hadn’t spewed enough
venom during her lecture; I wanted to further demonstrate my hatred of
her and her teachings. So, at the conclusion of her talk when the Ayn
Rand study group that had invited her to campus announced there would
now a luncheon in her honor, and all audience members were invited to
attend even if they did not agree with her, I took them up on their offer.
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When I arrived at the lunch room, I saw a long table, with maybe 50
people on each side. Miss Rand was sitting at the head of it, surrounded
by such luminaries as Nathaniel Brandon, Leonard Piekoff, Alan
Greenspan, and other members of her “senior collective.” I was relegated
to the foot of the table, whereupon I turned to my neighbor and averred
that socialism was the way to go, or something to that effect, and capital-
ism must be replaced with this system. He replied that he didn’t know all
that much about the subject, but that the people who did were located at
the other end of the table. So, chutspanick (assertive fellow) that I was
(still am), I marched over there, stuck my head between Ayn’s and
Nathan’s, and challenged either or both of them to a debate on socialism
versus capitalism. (I was then a senior at Brooklyn College, 22 years old;
Brandon maybe 30-35, and Rand some 25 years older than that).
Brandon was exceedingly polite to me. He said he would come to the
other end of the table to discuss this matter with me, there being no more
room for anyone else at this end, if I agreed to two provisos. First, I had
to promise to keep our debate going until we “settled matters” and not
allow the conversation to lapse after this one session. And second, I would
read two books (Atlas Shrugged by Ayn Rand and Economics in One Lesson
by Henry Hazlitt). I promised, and we moved to the other end of the
table to begin our first interaction.

I duly read the two books. I simply could not put down A#las. Although
some 1100 pages, I read it in one weekend. I was equally blown over by
the Hazlitt book. I visited Branden and Rand several times in their apart-
ments in Manhattan in the coming weeks, and, viola, I became a libertar-
ian of the Objectivist variety (I was pretty much interested, only, in their
views on economics and liberty; all else, epistemology, metaphysics, aes-
thetics, etc., left me cold). Subsequently, I attended Nathaniel Brandon
Institute (NBI) lectures over the next few months. During the question
and answer period after the lectures, Ayn Rand was very welcoming to
“soft ball” queries such as: “Miss Rand, on page 436 of Atlas you said
this... Could you please elaborate.” But, if you asked anything more
challenging such as “Miss Rand, on page 436 of Atlas you said this... and
on page 759 you said that... and I see a contradiction between your two
statements,” she would fly into a rage. She would literally kick you out of
the lecture hall, and announce she was deleting you from her mailing list.
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Needless to say, I was more than just a bit put off by such goings on. I was
a supporter of laissez-faire capitalism by then, but not a member of what
I was now regarding as her cult. So, for months I would stay away. But
these were the only people I then knew who supported economic free-
dom, so I would later return, only to be again perturbed by her cultish
behavior, and leave once again. Like a schizophrenic, I adopted an
approach-retreat pattern with the Randroids.

When I was a second year student in the Ph.D. program at Columbia
University, Larry Moss, a year behind me, approached me based on my
comments in a class we were both taking, and said I had to meet this
Murray Rothbard, who was an anarchist. “An anarchist,” I said? “He’s a
maniac. I don’t want to meet him.” (I was still a Randian limited govern-
ment supporter, or a minarchist, and like her, adamantly favored a very
limited state.) I resisted Larry’s repeated invitations for several months.
But, finally, he and his then room-mate, Jerry Woloz, “ganged up” on me
and I agreed to meet the ogre.

Before doing so, I read a bit of his work. I pictured a 6’4" muscle-
bound boxer-athlete, holding a gun in one hand and a machete in the
other, with a snarl on his face. What I got, instead, was pretty much the
very opposite. He was a short rotund man with a wild sense of humor
who kept me in stiches for hours on end; a real “sweetie pie,” his term of
endearment for those he liked. It took him about 10 minutes to rescue
me from my minarchist ways. He used Henry Hazlitt type arguments on
me, with which I had become very familiar. Why wouldn’t competition
and the profit and loss system work not only for pedestrian goods and
services such as post offices, shoes, and cars, but also for courts, police,
and armies? He knocked my socks off with these challenges, and for the
first time in my life, I became a full libertarian, anarcho-capitalist variety.
I hope and trust that Murray will be proud of my contribution to this
book which, like pretty much all of my intellectual output, I owe to his
tutelage, his mentoring and his love of liberty and sound economics.

Loyola University Walter E. Block
New Orleans, LA, USA
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Privatize Space Travel!

We argue two things in this book. One, space travel is vital and beneficial
to human well-being. Two, it should be done privately; the state should
be kept as far from this initiative as possible, ideally, totally." These two
principles inspire this book. We believe that an overwhelming majority of
citizens will wonder if we have gone completely bonkers. Our critics will
tend to dismiss both propositions out of hand. So, what persuades us to
favor these themes? Our main motivation for the first is love for human
beings.?

!"This aphorism applies to all initiatives. The conflict is private vs. bureaucratic management. For a
detailed account of the shortcomings of the latter refer to von Mises (1944). While all endeavors
(even such as caring for the disabled) benefit from private administration this becomes ever more
important where great opportunities and challenges are at stake.

*Statists will think us “Out of touch” and even call us sickos and weirdos. We do not care. Our love
for humanity is so great that we are willing to bear the “slings and arrows” (Hamlet, Act ITI, Scene
1) of critiques of this variety. No matter what the opposition, we cleave to our desire to leave the
human race in as good a position as we can, after our departure from it. Most of our best friends
are human beings. All of our family members are of this species. We generalize our love for them to
the entire human race. We would hate to see them or it disappear. That would be the worst possible
disaster imaginable in our view. Space colonization is an insurance policy against that horrid
scenario.

© The Author(s) 2018 1
P. L. Nelson, W. E. Block, Space Capitalism, Palgrave Studies in Classical Liberalism,
https://doi.org/10.1007/978-3-319-74651-7 _1
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2 P. L. Nelson and W. E. Block

Why space—it s so ... well, “OUT THERE.” As Star Trek would have
it, explorers are driven “to go where no man® has gone before.” That,
alone, suffices. Then, there are the more practical considerations. Moving
into space will be profitable. We will learn new technologies which will
endow the remaining earthlings with electrifying spillover advantages.
For example, will near or actual weightlessness cure diseases? Will
resources be discovered in the heavenly bodies (apart from the Moon’s
green cheese) that will open new horizons?

We find our second theme, that efforts in this regard be undertaken by
market participants, not crony capitalists supported via compulsory tax
payments, similarly compelling. Real entrepreneurs throw the dice with
their own funds, or those voluntarily entrusted to them. They coerce no
one. Why this limitation? Would not our first goal, space exploration, be
better served by government itself, given its taxing power or, at the very

least, via a partnership between the state and private interests? Absolutely
not! Says Rothbard (2015):

The myth has arisen that government research is made necessary by our
technological age, because only planned, directed, large-scale ‘team’
research can produce important inventions or develop them properly. The
day of the individual or small-scale inventor is supposedly over and done
with. And the strong inference is that government, as potentally the
‘largest-scale’ operator, must play a leading role in even non-military

Note the use of this word, “man.” It is politically incorrect, but we do not buy into the cultural
Marxist requirement that “inclusive” language be used, such as “person.” This word, too, would fall
victim to this crazed desire to alter the language, since its last syllable is “son,” which would never
do in that realm. Must we resort, instead, to “perdaughter?” This inanity has spread far and wide.
Many of the newer biblical translations use “inclusive terminology.” Little or no notice is given to
the fact that the original 2000 plus year-old manuscripts use masculine forms. Yet the words are
taken to be “inclusive” while similar English is not. “When Paul wrote that ‘a man (anthrépos) is
justified by faith’ (Rom. 3:28), the Greek word anthrépos does not mean ‘a man’; it means ‘a per-
son.” So say Strauss and Wegener (2000). That may be, yet, “AvOpwnoc” in Greek is a first person,
masculine, singular form. As that very same article demonstrates, the English word “man” also has
a “generic” meaning. To illustrate what they are saying, when Jefferson wrote that “All men are cre-
ated equal,” he did not refer to only males. No, he meant to include all human beings. The point is
not to make a more accurate or even a more “inclusive” translation. No, politically correct versions
are intended solely to score political points and to improperly, ex post facto, impose them on writers
from two millennia in the past. We have here yet another reason to escape from this “third rock
from the sun” of ours: to leave this particular insanity behind. Throughout, this book uses
Jeffersonian not Dalyian (after Mary Daly) style inclusiveness.
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scientific research. This common myth has been completely exploded by
the researches of John Jewkes, David Sawers, and Richard Stillerman in
their highly important recent work.*

Pretty much anything touched by government comes with fatal flaws
starting with corruption and compulsion. Eliminating state involvement
in space frees people rather than limits them. Besides, the ruling powers
notoriously mismanage all enterprises.’ It becomes a self-fulfilling proph-
ecy, because that very incompetence makes the venture appear far more
expensive than it really needs to be.

The record of “picking winners” on the part of governing establish-
ments® does not engender much confidence in government’s capacity to
promote this goal. Nor is “contracting out” to private interests likely to
provide efficiency in this context. If government cannot do the job itself,
there is no reason to believe it will be effective in choosing and funding
collaborators. In addition, we believe that even if the state could be effec-
tive in promoting such tasks, it would still be improper for it to do so,
since its funds are mulcted, unwillingly, from their rightful owners, the
long-suffering taxpayers (Rothbard, M. 1998).

In addition to the two primary themes, in a third we note that our spe-
cies, while admirable in many ways such as the need to explore, is also
often quite silly and even more destructive. We have developed weapons
of mass destruction, and one despicable government apparatus, vener-
ated by many worldwide, even used them, twice, in 1945.” But we do not

“Rothbard is referring to 7he Sources of Invention, St. Martins Press, 1959. It discusses such wild
inventions as the helicopter and polyethylene. In it Jewkes et al. discuss the influence and relation-
ships of research organizations on and to recent inventions.

>This applies even to such mundane activities as collecting refuse (Savas, E. 1979), delivering mail
(Adie, D. 1988) and fighting fires (Ahlbrandt, R. 1973).

®A recent case in point is Solyndra. But the record is replete with numerous failures; for a long list
of such unrequited bailouts, see Bailout Tracker 2015; Kiel, P 2012; Sprague, I. 2000.

’For the view that this had little or nothing to do with ending World War II, but rather was the
opening salvo in the Cold War, see Alperovitz, G. (1994, 1996). For the opinion that U.S. entry
into World War II in Europe was unnecessary in the first place because prior to December 7, 1941
Germany was already guaranteed to lose the war, see Maybury, R. and Williams, J. (2003). For the
perspective that had the United States not entered World War I, there would not have been any
World War II, see Barnes, H. 1982, 2004; Buchanan, P. 2014; Fay, S. 1967; Ferguson, N. 2000;
Fleming, T. 2004; Keynes, J. 1920; Nock, A. 2011; Radosh, R. and Rothbard 1972; Rothbard, M.
1972, 1980, 1989; Stockman, D. 2014; Tooley, T. 2014.
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need to resort to such high technology to murder our fellow creatures.
We are fully capable of doing so on a massive scale, without such sophis-
tication. Estimates are that governments have done away with almost
200 million of their citizens in the twentieth century, and this is apart
from wars® and traffic fatalities on public highways.’

In support of this contention, much in the following pages details the
violent nature and destructive results of states. The same applies to would-
be governments like ISIS and others that go around shooting police offi-
cers. In recent days and months, the evening news (of whichever source
the reader consults) has been filled with graphical depictions of bombings
and shootings.'” These are being done by those who do not so much dis-
approve of government per-se but who do not like #5is state and wish to
substitute their own. In addition to being anarchists, we do not approve
of would-be states either. As Shaw (1903) said: “He who slays a king and
he who dies for him are alike idolaters.” We concur completely that one
who ambushes or kills or purposely injures policemen simply lowers him-
self to the level of these idolaters. To be libertarian requires adoption of
the Non-Aggression Principle. That in turn does not admit of murder,
assault, or aggression in any way whatsoever against even those of whom
we most strongly disapprove.

How will space travel help alleviate mankind’s tendency to kill us?
Simple. If we can establish colonies starting with the Moon, Venus, and
Mars, and then later, as improved technology will permit, on other plan-
ets and moons,'! the odds will improve that if people blow up any one
home of the human race, there will still be others, so that our species will
still “live long and prosper.”

8Block, W. 2006; Branfman, E 2013; Conquest, R. 1986, 1990; Courtois, S. et al. 1999;
DiLorenzo, T. 2006; Rummel, R. 1992, 1994, 1997.

?For which we also hold responsible statists acting through governments (Block, W. 2009).
"Recent examples include such sickening happenings as the mass shooting of police officers in
Dallas, TX, the shooting up of Istanbul Airport in Turkey, the Paris attacks in France, and the riots
in Milwaukee, W1I.

" And then, in other solar systems. While time-consuming, expensive, and risky, travel to the binary
(possibly trinary) Alpha Centauri (Proper name: Rigel Kentaurius) system (NASA n.d.-a), Barnard’s
Star (Dolan, C. 1989), or Wolf 359 (Dolan, C. 1989) would probably be possible with existing or
readily anticipated technology. The spaceship would have to be, in effect, a self-sustaining world that
could keep people alive for the duration. Of particular interest is Proxima Centauri, a red dwarf
which appears to orbit the central Alpha Centauri couple. At 4.22 light years, it is now near our side
of the solar system and approaching. Round trips would be in the order of a century, maybe less.
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There are of course other ways of raising the odds that our fellow crea-
tures will survive their base instincts. There is psychology; perhaps we can
eradicate our malevolent impulses through talk therapy. There is biology;
maybe human beings can be engineered so that we are not so given to
mass murder. Who knows? Maybe we can hypnotize ourselves so that we
are more likely to continue to live. But those are topics for other books.
The present one assumes away these elegant possibilities for changing the
human element."

We probe, instead, the inelegant scenario of leaving members of our
species exactly as they are in terms of viciousness, and instead keeping us
apart from each other," so that at least some branch of homo sapiens can
continue forever.'* This is but one result that could naturally follow from
space exploration. The point is, we desperately want to save (remnants?)
of the human race, but, we impose upon ourselves one essential con-
straint: we obligate ourselves to the non-aggression principle (NAP)."
Why? Because in our view, violations of the rights of men constitute a
significant danger justifying departure from Earth in the first place.'®

Challenges

As long as we limit travel to the inner planets of the solar system, techni-
cal challenges are not too severe. However, when we go beyond them,
especially past Pluto and Neptune, they become categorically daunting.
The story of space is one of ever-expanding orbits. On Earth a person, the

2To recreate mankind, as each of the forgoing programs would do, in one’s own image is the
unfortunate first impulse of tyrants.

3 Far apart: fences (or the great distances of space) make good neighbors.

!4This may sound like the pessimism that leads to statism. In fact, we are optimistic regarding the
prognosis of the race. Humans are resilient. No matter how destructive governments act, individu-
als overcome and prosper. Hiroshima, a shining example and the first city to be nuked back to the
stone age, is now a prosperous and vibrant community after only 72 years and has been for some
time.

15See on this Bergland, D. 1986; Block, W. 2008; Hoppe, H. 1993; Huebert, J. 2010; Narveson,
J. 1988; Nozick, R. 1974; Rockwell, L. 2014; Rothbard, M. 1973, 1978; Woods, T. 2013;
Woolridge, W. 1970.

!“Here, we are talking about the salutary effects of exploration. Perhaps more important are the

adventurous motivations discussed elsewhere in our book.
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experiencer, is faced with a floor, or ground, walls, or edges, and a ceiling
or forest canopy. This book attempts to break through those limits. But
then immediately we arrive at a further one: gravity.

Actual physical restrictions abound. Out there, air does not exist, nor
does pressure, nor atmosphere, nor reflections, nor, even if one is far
enough away from the Sun, light. In the event, even though gravity pulls
a would-be traveler towards Earth, in the outer limits, this force is much
less powerful than that to which we are accustomed. Wherever one is in
outer space, he would feel like he was falling, unless there was artificial
gravity. Until he developed his “space legs,” he would feel constantly sick
to his stomach and disoriented.

Thus, the initial impression of the extreme freedom away from plane-
tary or solar gravitation may be somewhat less liberating than it appears
at first glance. On Earth, should one wish to go to a particular place, he
looks out over the plain and starts walking in that direction. No problem.
When flying through the air or diving under the water, one again moves
in the direction he desires. Piece of cake.

In space, gravity and colossal distances change all that. Because of grav-
itational effects, to get where one wants to visit, one first must travel an
orbital trajectory. Is the object of travel a long distance away? Then speed
is of the essence: that is to say hyper-speed. The speed of light, or even
approaching that rapidity, is an unavoidable limitation due to physical
principles stemming from relativity theory."” For all practical purposes,
these limits are severe. Even the speed of light itself is nowhere near fast
enough if one wants to travel to distant stars in a lifetime. Therefore,
contemplation of life on board ships built for multi-generational voyages
is a given.

This book advocates private exploration and ownership of planets and
moons and spaceships as well as development. First things first, the book
starts with things with which people have familiarity. The concept of first
in use, first in right is the mantra. Homesteading is the name for it. But
how does this process apply to space?

7For more on this see Hawking, S. 1996. His book is written for the layman and is easy to
follow.
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We would not want our readers, at this point, to throw up their arms
and give up the possibility of extra-terrestrial settlement. All this talk of
light speed is certainly beyond human ability for the foreseeable future.
We may well have to wait for the next Einstein, or a few of them in each
generation, to overcome these problems,'® if, that is, it is even physically
possible to do so. On pragmatic grounds, we need to walk before we can
run. Setting up colonies on the Moon or Mars is not beyond present
abilities, or at least those that can be employed in the next decade or two.
And, as for reaching the stars, this, too, can be accomplished even in the
absence of such astronomical speeds. All we would need is large space-
ships and a lot of patience. In two or three generations,'? at far less than
“warp speed” other solar systems can be attained.”® And, in the mean-
time, these spaceships will constitute a refuge for human beings, if gov-
ernments blow up the Earth as the tyrants of this Earth seem intent to do.

In succeeding chapters, man’s inhumanity, the advantages of private
launches, privatization, and ownership concepts will be discussed in more
detail. The scientific limitations implied in the physics of orbits, the
properties of extra-terrestrial objects, speed and acceleration limitations,
etc. will be taken seriously. In other words, nothing herein will rely on
science fiction concepts such as “warp speed”'; rather, market support of
basic research will be discussed.

Then the human, economic, and physical principles will be applied to
the Moon, Mars, the inner planets of the Solar System, the gaseous plan-
ets and their moons, asteroids, comets, and other non-planetary objects.

'8 But already implications suggest themselves. We will be more likely to save mankind in this man-
ner if charitable and other discretionary money is directed less towards addressing knowledge gaps
between various ethnic groups, and helping mentally handicapped people, and more on the intel-
lectually gifted. As advocates of the free enterprise system we urge no such policy on the part of
government. Our recommendation here is a complete separation of the state and education. But,
still, as a purely cause and effect relationship, more emphasis on child geniuses and less on others,
would be logically implied.

Well, maybe, several hundred generations for distant stars.

2On the issue of earth-like planets in other solar systems see Jet Propulsion Laboratory 2015;
Mother Nature Network 2015; Zolfagharifard, E. 2015; Knapp, A. 2014; Kavli Foundation n.d.
#'While impossible in terms of our current knowledge, we do not mean to say that trans-light speed
is forever beyond the possible. However, before it can become possible, it will take a revolutionary
scientific breakthrough in the order of a new theory, like relativity was.
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Interstellar travel and extra-terrestrial life including the “prime directive”
or the rights of intelligent beings will be discussed under Space Law. All
exploration is fraught with risks, many of which seem insuperable prior
to travel.”> The entrepreneurs of our planet have the imagination and
ingenuity to figure out what the real risks are and how to mitigate them.
Certainly, no book such as this one can pass up the chance to have fun
with NASA and other government boondoggles.
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Check for
updates

2

Man'’s Inhumanity to Man

A primary reason for proposing space exploration stems from man’s
inhumanity to man and our love for human beings." We greatly fear
nuclear, chemical, or biological warfare, where all people on the planet
are wiped out.” If some of our fellow creatures can locate to other planets,
such as Mars, or the Moon, then at least a few of our relations will

"We contend that the reason the state should not be involved in space exploration is because it has
demonstrated a tendency toward oppression and needs to be restrained, not granted a wider field
of action. In this chapter, we explore that dispute in detail with many real-world examples.

*We exaggerate, but only slightly; we are more optimistic than we sound here. Humans are resil-
ient. As evil as states are, it is unlikely, nay impossible, for them to wipe out humanity. During
World War II, Dresden and Hamburg suffered urban fire storms which left those towns devastated.
People experienced a return to Paleolithic conditions. Earlier, London too found itself subjected to
intense damage. Today, all of those communities are vibrant, prosperous cities. Additionally, the
German government adopted a policy of extermination intended “wipe out” the entire Jewish
population of Europe. It did much damage and killed millions. It did not, however, succeed in its
aim. More likely is a worst-case scenario of unlimited modern war as depicted in such dystopian
novels as Veronica Roth’s Divergent series. These describe a landscape of utter and “complete” dev-
astation but one where people survive. Notice too that in both fiction and reality, these types of
tragedies only arise from the deprivations of government activity. Is it any wonder that we decry the
involvement of would be overseers in space ventures?
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survive.” We also advocate that this initiative be undertaken entirely by
private enterprise.

Why not leave such matters to the government? Why, at least, not call
for the state along with the private sector, whether in tandem or sepa-
rately, to engage in this process? Why, insist, not only that this be done,
but, also, under the auspices of individual initiative? The answer is sim-
ple. The state apparatus is responsible for the plight in which it has placed
the human race in the first place. If this conflagration, God forbid, occurs,
it will be due to the acts of those with a monopoly on the use of power.
Asking them for help is thus like inviting the fox to guard the proverbial
chicken coop. It is the state, not the private individual, that is most likely
to create a nuclear Armageddon.? It is armed regimes that inflicted the
chemical nightmare of trench warfare (Taylor, A. 2014). Throughout his-
tory the worst atrocities have always come from coercive governments

(Rothbard, M. 1973, pp. 56-57):

For centuries, the State (or more strictly, individuals acting in their roles as
‘members of the government’) has cloaked its criminal activity in high-
sounding rhetoric. For centuries the State has committed mass murder and
called it ‘war’; then ennobled the mass slaughter that ‘war’ involves. For
centuries the State has enslaved people into its armed battalions and called
it ‘conscription’ in the ‘national service.” For centuries the State has robbed
people at bayonet point and called it ‘taxation.” In fact, if you wish to know
how libertarians regard the State and any of its acts, simply think of the
State as a criminal band, and all of the libertarian attitudes will logically fall
into place.

3Note: we do not favor space exploration and colonization on the ground that the Earth will soon
be over-populated, and we will need room for far more people than now exist. For a critique of this
Malthusian over-population thesis, see Bauer 1981; Boudreaux 2008; Friedman 1972, 1977;
Robbins 1928, 1966; Rothbard 2011; Simon 1981, 1990, 1996; Sowell 1983; Williams 1999;
Wittman 2000. According to Sowell (1983): “Every human being on the face of the Earth could
be housed in the state of Texas in one-story, single-family homes, each with a front and a back yard.
A family of four would thus have 6800 square feet- about the size of the typical middle-class
American home with front and backyards.” However, we appreciate all initiatives for colonies on
other planets, and welcome that from all quarters, including those who favor our goals even if for
reasons we regard as fallacious.

“We regard ISIL, or ISIS, as a government entity, not a private one. But they are not the ones that
employed a nuclear device, twice.
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This is not to say that private individuals cannot inflict grave injury on
their neighbors; they can and do. But bullying people into a desired
behavior is the preeminent modus operandi of governments. To initiate
brute force against the citizens and experience the exhilaration of impos-
ing one’s will on others is 7he motivation for the despotically inclined to
enter governmental employment.

The school bully beats his classmates and all too often enjoys the feel-
ings he derives from his action. Perhaps his victim suffers some bruises or
at worst a broken bone. Most people grow up and eschew playground
brawls. Tyrants, never do. Sociopaths relish the hurts they inflict so much
that they make schoolyard whacking their career. That is to say they
become bureaucrats, politicians,’ presidents, etc. Genocide only comes
from the state. That a human being might be free to act according to his
own will grates on the thugs’ nerves. By their way of thinking, the biggest
problem with space travel and colonization is that the astronaut cannot
be oppressed: he is too far away and unreachable.

Mass killings from the nineteenth century to the recent murders in
Darfur have been all too common. Table 2.1 presents but a partial list® of
such atrocities.”

Aside from those mass murders, states also indulge in day-to-day inhu-
manity which, while relatively minor on a per incident basis when com-
pared to the above sorry episodes, add up to major abuse when taken in
aggregate. Even those governments which are supposed to be relatively
free cannot escape condemnation for the wholesale cruelty they inflict on
people. The United States has less than 5% of the world’s population
while somewhat short of 25% of the world’s prisoners® are oppressed

>Even though while in office he made a few compromises with liberty (supported 10% residual
income tax for those who “opt-out,” took the pro-life position, and backed many restrictions on
immigrants, for example) we make an exception for Ron Paul in this regard. On the case on behalf
of Congressman Paul see Block (2012b). For criticisms from the libertarian point of view of his
position on immigration, see note 10, below. For a libertarian analysis of abortion sharply different
from his, see Block 2014.

¢The present authors are not historians. We are very far from experts in this field. We cite what we
regard as standard or traditional literature on this subject. We do not vouch for its veracity.

’For a supplemental list, see Pinker (2011). For a critique of that book, Block (2014).

8 A closer investigation will reveal that not all of the prisoners of the world are counted. In particu-
lar, data is limited for certain closed countries such as China or missing altogether for hellacious
places like North Korea (Ye He Lee 2015); but the fact remains that the United States has far more
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Table 2.1 Genocides

P. L. Nelson and W. E. Block

Date(s) Location Issue Number of Dead

1810-1828 Zulu Kingdom Zulu armies targeted 1 to 2 million?
enemies for total
annihilation.

1890s Congo/Belgian Forced labor first for ivory 10 to 15 million®

Empire then rubber.
1899-1902 Philippine Subjugation of Filipinos 200,000 to
Islands under the U.S. rule. <1 million®
1915-1923 Armenia/ State initiative to unify: >1 milliond
Ottoman one empire, one religion,
Empire one language.

1932-1933 Ukraine Persecution of Ukrainians 4 million®
by starvation: the
Holodomor.

1933-1945 Germany Eliminate Jewish people >6 million Jews and
and other “undesirables” 5 million othersf
in Europe.

1966-1976 China The Great Proletarian 1.5 million plus many
Cultural Revolution. millions persecuted?

1975 Cambodia Re-education of political 1.7 to 2.0 million®
dissidents.

1994 Rwanda Persecution of Tutsi and 800,000
moderate Hutu.

1995 Bosnia Persecution of Bosniak and 100,000i
Croat people.

2005- Darfur Territorial dispute over 300,000 plus 2

present Abyei, South Kordofan, million refugees®

and Blue Nile.

a\Walter 1969; POsborn 2002; Frontline 2003; YUnited to End Genocide 2015;
*Holodomor n.d.; fHistory.com 2015; 9Ibid; "bid; Ibid; lIbid; XIbid

therein (ACLU 2015; Ye He Lee 2015). The question is: Why are these
prisoners being held? What is to be accomplished by this outrage, and
whom does it serve?

According to the Federal Bureau of Prisons (2015), 48.7% of the
inmates in the United States are there for drug offences. These victimless
crimes do not constitute misconduct at all.” Almost half the prisoners

than its proportionate share of oppressed people and at best is comparable to the most beleaguered
populations. See on this Liptak, A. 2008; Walmsley, R. 2010; Statista 2016.

?That is unless the perpetrator was using drugs to assault an innocent victim. Otherwise, this is
victimless and therefore no real crime.
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have been locked up for non-crimes, or mere political “crimes” that did
not violate anyone’s rights. That of course is what makes an act criminal:
the perpetrator has mens rea; he deliberately injures his victim for gain.
But it gets worse than that. The next most common “offences” of inmates
are, in order: weapons, explosives, arson (16.2%); immigration (9.3%);
sex offences (7.1%); and extortion, fraud, and bribery (6.3%) (Federal
Bureau of Prisons 2015). Many of these are not crimes either. With few
exceptions, weapons and explosives at worse can be called political
“crimes” but are not wrongdoings in and of themselves.'® In like manner,
immigration is non-criminal under libertarian law."" There are of course
criminals (sometimes called “coyotes”) who take money from poor peo-
ple contracting to transport them across a national border only to aban-
don them in the desert.'? They are guilty of kidnapping; but they are not
the immigrants. And so it goes with many non-offenders being lumped
together with a few real criminals.

The objective of these assaults on humanity is akin to that of the pri-
mary school bully: to feel superior to one’s neighbors and to assuage one’s
fears. By defining vast numbers of people as criminals the tyrannically
inclined can control them. As Rand (1957) observed:

‘Did you really think we want those laws observed?” said Dr. Ferris. “We
want them to be broken... There’s no way to rule innocent men. The only
power any government has is the power to crack down on criminals. Well,
when there aren’t enough criminals one makes them. One declares so many
things to be a crime that it becomes impossible for men to live without
breaking laws. Who wants a nation of law-abiding citizens? What’s there in
that for anyone? But just pass the kind of laws that can neither be observed
nor enforced or objectively interpreted—and you create a nation of

Tt might be thought that arson is per se a real crime. Perhaps in most cases in these statistics it is.
But suppose a man burns down his own factory to get rid of it for a non-fraudulent reason; for
example, the government will not allow him to close his establishment since his workers will be
dis-accommodated, and he wishes to retire. In this case, it would not be considered a crime from
the libertarian perspective. See Rand (1943) for a somewhat similar fictional case in point.

" For support of this contention see Block 1998, 2004, 2011a, b, 2013c; Block and Callahan 2003;
Gregory and Block 2007.

12 Coyotes represent the all too common situation where the state enables or at least encourages real
crime. Without prohibition, in this case the prevention of immigration, such crimes could not
exist.
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law-breakers—and then you cash in on guilt. Now that’s the system, Mr.
Reardon, that’s the game, and once you understand it, you'll be much eas-
ier to deal with.’

“Much easier to deal with,” that is to say, much easier to control. The
perpetrators of ordinances defining non-criminal offenses desire the kind
of power Dr. Ferris sought in the preceding passage. Who gains from hav-
ing so many people in prison? Legislators, state employees, lawyers, “law”
enforcement agents, border guards, and generally anyone able to adopt
superior airs and compel those around him to bow, scrape, and do as he
commands. To sum up, the overwhelming majority of inmates have vio-
lated no one’s rights but are innocent victims of state malfeasance.

On top of that, there is enforcement. The outrage that is civil asset forfei-
ture (Rothschild and Block 2016) corrupts police departments across the
United States and other common law countries. This misguided policy
encourages outright theft on the part of uniformed people who are charged
with preventing theft. Small store owners are at particular risk. They sell many
inexpensive items and end up with cash. When they deposit these funds on
a regular basis in a bank, the hoodlums acting in an official capacity call it
illegal structuring and steal the contents of the bank account (Hoover 2015;
WND 2014). Motorists are at risk. Corrupt police officers encourage other
men in blue to engage in this type of theft and brag about it (Brandon 2014).

Brutes often burst into the wrong house to inflict harm on innocent
residents. One example is the case of a baby seriously injured by a flash-
bang grenade during a no-knock raid. A SWAT" team tried to break
down a door without notice and, without first looking, tossed the explo-
sive into the face of a 19-month-old sleeping toddler. These geniuses,
who are “well trained” in how to handle weapons, will not be charged
with assault or with child abuse, at least not locally (McLaughlin 2014).
And what was the supposed warrant for this premeditated attack? There
was a drug deal made earlier, although no drugs were found on the
premises. Even if there were, it would still be a victimless act as far as
libertarianism is concerned. In other words, there was no real offence

13 SWAT = Senseless Whackers Administering Tyranny; well, we suppose we ought to also share the
official meaning that the statists prefer us to use: Special Weapons And Tactics.
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and the officer in question and his comrades were conducting an unpro-
voked mugging of the residents. In Denver, Colorado, a SWAT team
dashed into the house of an innocent man named Ismael Mena and shot
him to death (ACLU 1999). Once again, non-existent drugs were offered
as justification—i.e. not genuine misconduct. Officers even like to shoot
pets as in the case in Whitehall, Ohio (McCormack 2015). Oh wait—
that is man’s inhumanity to animals not man. That is unless you count
the fact that while in his rush to kill a dog, one of the policemen shot a
four-year old child in the leg.!¢

The supposedly acceptable reason why the foregoing perps have not
been locked in prison with long sentences is that they made understand-
able mistakes. They were only doing their jobs. They were trained" to act
so. They were in fear of their lives. We are sure all those reasons are true.
So, why do we decry their behavior? Their conduct was criminally blame-
worthy because they were enforcing unjust laws.'® They had no business
being in the locations and situation where these “mistakes” could occur.
Let us consider an analogy. A gang goes into a jewelry store to conduct a
robbery. During the implementation, one of their members is confronted
with a guard who draws his weapon. Fearing for his life, he shoots and
kills that sentinel. Is he therefore justified because he is scared? No, he
should not have been in that position in the first place. He is guilty
because he was already in the process of committing a crime. The same
applies to the preceding wrongdoers.

Who does this cruelty serve? The innumerable and appalling barba-
risms perpetrated by governments benefit the control freaks and socio-
paths who man the reins of power. Such savage behavior inflicts a deep

'“Here again we present an example of “well trained.” By the way, we cannot avoid asking what is
the most likely attitude concerning the police and people in general to be adopted by that girl when
she reaches adulthood?

1>Regarding “training”, one ought to note some of the aspects of this process that are often over-
looked. Target practice frequently involves using human-shaped targets. It may include active
shooter mazes wherein realistic human-like targets suddenly come into view. These and others have
the effect of desensitizing the trainee about shooting at people. These constitute a contributing
factor to the unprovoked assaults by officials.

16“Woe to those who make unjust laws, to those who issue oppressive decrees, to deprive the poor

of their rights and withhold justice from the oppressed of my people, making widows their prey
and robbing the fatherless.” (Isaiah 10:1-2).
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and lasting depression'” on victims extending far beyond their immediate
injuries. When people do not know they are in violation of some obscure
ordinance and live in constant fear of attack by those who are charged to
provide protection, they tend to become passive and sedentary. Why risk
starting a new enterprise just to have it despoiled by the savages? Alas,
because of surveillance by government agents and their NIMBY"® friends,
many a would-be innovator, entrepreneur, or adventurer never develops
his full potential. Regarding space exploration, this despair is potentially
fatal. It serves as a reason for us to offer an insurance policy against the
very disappearance of the human race and to disdain state participation.

We eschew state power in space because we want to restrict govern-
mental inhumanity to the narrowest sphere possible if not eliminate this
scourge altogether. We hope free adventurers will lead the way into the
deep. On the other hand, we do not advocate state subsidies of space
exploration. Bureaucratic meddling inevitably results in mal-invest-
ment."” Furthermore, in exchange for the “aid,” the tyrants demand free
benefits and, more seriously, cooperation in achieving political goals. Far
from being a boon to the enterprise,” the recipients are often saddled
with heavy moral and financial burdens. The worst part of this is that
poor folks who cannot afford it, as well as people with no interest in the
project, are forced to pay.

'”Man’s inhumanity to man is depressing to most men of good will. One way to grapple with this
melancholy mental state is to conjecture the following: suppose that there were but two choices for
the prehistoric human race, when we faced the saber-toothed tiger, the giant bear, and their ilk, and
all we had was brains, opposable thumbs, rocks, sticks, and viciousness. Without the latter, we
would have perished. Which would we rather have, a human race that lacked brutality, and per-
ished, or one that had more than just a few traces of it and survived, but at the cost of engendering
many Hitlers, Stalins, Maos. We know not how others may answer this question but for us we will
accept, be grateful for, the present situation hands down. Better a very flawed human race than
none. Yes, we are humanists, fervently biased in favor of human beings, and make no apology for
it. Despite that, we yearn for the day when the brutes of this race grow up and join with those who
have learned what civilization means.

¥ NIMBY = Not In My Back Yard.

Y Solyndra (Chap. 1, note 6) is the perfect case in point. To encourage alternative sources of energy,
the state subsidized manufacturers of solar voltaic equipment. After pouring millions of loan guar-
antees into this outfit, it went bankrupt. See on this Stephens and Leonning 2011; Welch 2011.
2Tn the case of crony capitalism, this of course is not true in the short term. In the long term, even
the cronies suffer loss. Look at how the railroads which built extra miles of track have suffered after
the initially enthusiastic political support faltered.
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Space exploration funded by the private sector is self-financing and
does not involve oppression. The concerned individual does it for one of
three reasons.?' Either he is, one, curious and explores out of personal
enjoyment; two, expects to make a profit; or three, is a humanitarian and
agrees with the thesis of this book (or all three). If the state stays away, far
away, he is free to pursue his dreams as he sees fit. If he is mistaken about
the efficacy of the project, he alone, along with his voluntary partners,
suffers the loss. No one is shot either. No one is oppressed under /zissez-
faire capitalism since it necessarily involves volitional commercial acts
between consenting adults.

A further advantage follows when governments keep out. Historically,
private exploration initiatives tend to encourage liberty in the old world
as well as in the new. From the seventeenth through the nineteenth cen-
turies, based on the private settlements on the frontier in North America,
a new commitment to freedom spread worldwide. At first it consisted of
small gradual steps. Settlers, on their own far away from their place of
birth, figured out how to live in their new environments. Lacking the
ready resources of their homeland, they could not afford misguided polit-
ical theories. As a result, they quickly learned the advantages of liberty; or
they perished (Rothbard 1975a, b). With this liberty, and without their
former rulers micro-managing their every act, they prospered and became
the envy of the world.?” In a kind of symbiotic relationship with the pio-
neers, others in the old world emulated these freedom-loving people.
Observing these realities, philosophers wrote treatises explaining how
freedom works. Liberty spread into many lands wherein previously the

people had been terribly oppressed.

2'We list three reasons. However, the entrepreneurs who pursue space exploration likely have a
variety of motivations beyond these three.

22“The colony of a civilized nation which takes possession either of a waste country, or of one so
thinly inhabited that the natives easily give place to the new settlers, advances more rapidly to
wealth and greatness than any other human society.” (Smith 1776, IV.7.23). “The progress of many
of the ancient Greek colonies towards wealth and greatness seems accordingly to have been very
rapid. In the course of a century or two, several of them appear to have rivalled, and even to have
surpassed their mother cities. Syracuse and Agrigentum in Sicily, Tarentum and Locri in Italy,
Ephesus and Miletus in Lesser Asia, appear by all accounts to have been at least equal to any of the
cities of ancient Greece.” (Smith 1776, IV.7.26).
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That is in stark contrast to state exploration initiatives.” Starting with
Columbus (financed by Queen Isabella), Spanish and Portuguese con-
quistadores despoiled native lands, killed inhabitants,* and stole their
valuables.”

The writers of this book hope that the tyrants will stay at home,? that
the free spirits will explore the planets and the stars as they see fit, and
that the new-found freedom will spread back throughout the Earth. We
look forward to the day when the space initiative will mightily reduce
man’s inhumanity to man by limiting governments and inspiring liberty.
If not, then with colonization of other heavenly bodies, at least some
people will escape. In the following chapters, we explore how this ingenu-

ity might unfold.
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Why Privatize Anything?

Introduction

There are three and only three formats that goods can take in terms of
ownership. First, the state can claim to own the items in question.!
Second, land, machines, final products, etc. can remain in a condition of
non-ownership, or commons. Third, they can exist under the control of
individuals or partnerships as private property. This chapter in particular
and the book in general is dedicated to making the case for the third
option. It does so by focusing on the disadvantages of the former two
categories, and the benefits of the latter, both from an ethical and
economic point of view.

! Since everything that the state claims involves the use of violence, nothing “owned” by this institu-
tion is legitimate proprietorship but is more akin to stolen goods. In the view of Rothbard (1998):
“The State is nothing more nor less than a bandit gang writ large.”
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Ethics
The State

What, then, is the problem with state ownership? On moral grounds, this
stems from the fact that the government is a coercive institution. For one
thing, it taxes people without their consent. Were any private individual
to engage in a forced transfer of income from innocent people who have
not agreed, contractually, to pay, we would have no difficulty labeling
this, and accurately so: “categorical theft.” It is only clever apologists who
hide this. They will say, “But, but, splutter, splutter, we have the
Constitution, and it justifies taxation.” True enough. But is a constitution
akin to a contract, in which several consenting parties agreed to a com-
mercial interaction? It is not. No one ever signed it (Spooner 1870).2

Another argument put forth by shills of the state is that taxes are akin
to club dues. If you want to be in club USA, pay your dues, and stop
grousing. If you don’t like it here, then leave. Unlike in some countries,
you are free to depart,’ and good riddance to you too. After all, no one
stays in the golf or tennis club without paying their dues. Why should
remaining in this nation’s territory be any different?*

This sounds reasonable, but a bit of peering beneath the rug will show
the fallacy in this line of thought. First, this is a circular argument. It
assumes as true the very point under debate: that the government has the
right to determine who may be a resident and who not. Secondly, at one
time, this institution did not exist. It had to come into being. Was its
birth unanimous? Of course not. Some people who had been in the ter-
ritory long before the creation of the state did not agree to its formation.
They, at least, were coerced into joining.”> As for the others, there is no

2No one that is other than those who wrote it, James Madison, Jr. et al.
3 At least for now. Refer to Casey, D. 2015.
“For an opposing view refer to Thoreau, H. 1849. Paragraph 202.

> Additionally, in the case of conquered and/or “purchased” territory, people were forced into the
state against their will. “We didn’t cross the border, the border crossed us.” (Castro III, P. 2014). Also
see Charlotte Lloyd’s speech in court on this subject in James Michener’s Centennial, Chapter 11.
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record, no contract, no evidence, no signatures, that they ever voluntarily
supported any such institution.®

Then there is the claim that taxes are really voluntary: we fill them out
ourselves for the IRS (Internal Revenue Service) or HM Revenue and
Customs. This view is even less rational than the previous ones in that
this is done under duress. There is the credible threat that if a citizen does
not do so, or does so erroneously, he will be subject to fines and/or jail.”

Private

In sharp contrast, each and every transaction that occurs under /aissez-
Jaire capitalism can boast volunteerism. When A purchases a pen from B
for $1, they both agreed to the transaction. It was unanimous. And the
same goes for all other commercial interactions, whether buying or sell-
ing, trading or bartering, lending or borrowing, or saving and investing.
Thus, if property remains in the private sector, there is no violation of any
just law as there is with public property.

How can property rights be established? From the libertarian perspec-
tive, this is accomplished through homesteading. How does this work?
The general rule is simple.® One mixes his labor with the land, by plant-
ing a field or harvesting trees; a man captures and domesticates an
animal, or kills one for food. Then, he becomes the owner of the resource

°If someone claims that someone else owes him as little as $100, the just court will insist the plain-
tff supply some sort of evidence. Without it, the case would summarily be dismissed by the judge.
Schumpeter, J. (1942, 198) states: “The theory which construes taxes on the analogy of club dues
or of the purchase of the services of, say, a doctor only proves how far removed this part of the social
science is from scientific habits of mind.”

7'There is another closely related idea that is frequently confused with consent. Spending effort to
resist taxes may be regarded as not worth the effort or deleterious to one’s moral compass. On this
refer to the Book of Luke 20; 23-25. The resisting of taxes can be compared to not paying a thief
in that it causes one to focus attention on a superfluous object. Refer to Matthew 5; 39-41. These
are not consensual actions; they are decisions to not make war even as approval is not offered.
8For some complexities, see Block 1990, 2002a, b; Block and Edelstein 2012; Nelson, P. 2015;
Block and Yeatts 1999-2000; Block vs. Epstein 2005; Bylund 2005, 2012; Grotius 1625; Hoppe
1993, 2011; Kinsella 2003, 2006, 2009; Locke 1948; Paul 1987; Pufendorf 1673; Rothbard 1973,
p- 32; Rozeff 2005; Watner 1982.
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in question. After that, any voluntary interaction between property
owners establishes just title. So, if one man grows corn, and another
milks a cow, and then they barter, the farmer owns the milk, even though
he did not produce it, as does the rancher the corn, ditto. But, both can
trace titles to what they now own to initial homesteading and voluntary
interaction.

The problem with so-called government ownership is that no politi-
cian, no bureaucrat, ever homesteaded or freely traded anything.” Instead,
the king, or the congress, simply declared control over certain territories.
But this is on a par with everything else done by this institution. There is
no justification, merely the fraudulent claim: “Might makes right.”

We therefore conclude that private property, the very basis of the free
enterprise system, is justified.

Commons

What of unowned property not controlled by either government or pri-
vate individuals? The ethical status of the commons depends upon exactly
how and why this occurs. The short answer is, if property is unowned
because it is sub-marginal, then all is well. If, on the other hand, this
status arises because the state refuses to allow private parties to homestead
virgin territory and take ownership over it, then this is contrary to the
libertarian ethos. The unowned property itself, of course, is not to blame;
it is inanimate. The fault lies with the institution that refuses to allow
homesteading and settlement on it.

Why is some land sub-marginal? This is because it does not pay to
settle on it. The terrain is too rough, or too far away from civilization to
be economical, or too dangerous, or for any other reason unsuitable for
habitation by any but the heartiest and most adventurous persons and
even then, only temporarily. For example, land near a volcano, or in

9 Another argument by statists is singularly offensive. The idea is that a baron who has taken control
of a region has thereby “homesteaded” it and the people in it are a sort of livestock. This claim is
nothing short of slavery. Libertarians find involuntary servitude, and the claim of baronial rights,
repulsive in the extreme.
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Antarctica,' or in the middle of Alaska or Siberia, or in the midst of the
Sahara. Few would want to live or work in these places.!" Most of the
oceans may also fall into this category.'

Economics

Let us now consider the three forms of ownership not through a norma-
tive lens, but via economic efficiency.

The State

Statism is inefficient in terms of serving the needs of the citizenry.
Governments have several disadvantages vis-a-vis the private sector,
which renders them less than effective in dealing with social problems,
including the ones we are likely to run into during the eventual conquest
of space. Referring to Table 3.1, the dollar vote occurs every day, indeed
many times daily, while the political vote typically takes place every two
or four years. Political voters must accept a package deal; consumers
need not. For example, Jones might like policies 1, 3, 5, 7..., of candi-
date A, and policies 2, 4, 6, 8..., of candidate B, but he cannot pick and

Table 3.1 Comparing the dollar and the political vote

$ vote Political vote
Time All times Two or more years
Focus Narrow Package deal
Intensity Counts Irrelevant
Winners All participants Winners and losers
Rational ignorance No Yes
Encourages wealth Yes No

19But see Krasnozhon, Benitez, and Block (2015) on this.

" Barring the discovery of valuable assets such as mineral deposits, that is. And these would have to
be very valuable indeed to justify the extra expense necessary to bring them to market. Further,
these conditions are very likely temporary. As innovative technology becomes available, all of the
listed challenging conditions will without much doubt be overcome.

2Block and Nelson (2015) argue this point regarding oceans, rivers, and lakes.
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choose. He is limited in his choice at the ballot box to supporting a// of
A’s, or B’s, plans. In the market, in contrast, there are no such necessary
limitations. Jones may care intensely about these issues, and Green not
at all, and yet their votes count equally. In the market, @/ dollar votes
win. If Green has minority tastes in food, music, clothes, his desires can
almost always be met. In the political sphere, losers are disappointed.
There is rational ignorance (Caplan 2007) in the ballot box, not in the
market. In the former case, the most knowledgeable voter has an equal
say with the one who has not studied the issues at all. In the latter con-
text, if a consumer does not seek out information from friends, con-
sumer magazines, etc., he will bear the costs of his ignorance. For all
these reasons, consumers have more “control” over businessmen than do
citizens over politicians. The market, not the political system, is the best
way to increase wealth. This has been proven over and over again, in
examples ranging from East and West Germany to North and South
Korea. These are almost laboratory experiments; there were peoples with
the same culture, language, history, abilities, cut off from each other by
accidents of war. They followed very different economic systems, with
greatly divergent results.

Under pure socialism, the state owns all of the means of production."
This means there can be no market prices for land, machines, labor, etc.
But, prices are to the economy as street signs are to the urban environ-
ment and as notes are to music. Without terms of trade as determined by
buyers and sellers, rational planning is impossible (Mises 1922). From
1917 to 1922 the Soviet Union tried a system very much akin to this one.
It was such a disaster, even in the eyes of the planners themselves, that
they inaugurated the New Economic Policy, which considered market
prices for factors of production—generated in the West—which they had
previously ignored. This is why their system lasted as long as it did; no
credit should be given to government ownership.'*

13 There never has been a society in which government, in addition, owned all private goods such as
pens, underwear, umbrellas. But, this is the logic of statism, its ultimate end-point. If private prop-
erty is exploitative, why should any of it be suffered?

1“Boettke 2001; Ebeling 1993; Hayek 1948; Hoff 1981; Hoppe 1989; Mises 1922, 1977.
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Free Enterprise

The system of laissez-faire capitalism depends upon a market test of profit
and loss (Hazlitt 1946). If a firm can satisfy customers, suppliers, labor-
ers, it can endure. If it does this well, its base of operations expands. If it
does its tasks poorly, it loses money. If it does the latter once too often, it
falls into bankruptcy, and the resources under its control pass to other,
more successful, entrepreneurs. In sharp contrast, if the government post
office does a poor job, or the Army Corp of Engineers presides over levees
that fail, or the Federal Emergency Management Agency prevents aid
from reaching New Orleans," or government highways kill tens of thou-
sands of people annually (Block 2009), or the Food and Drug
Administration approves of a dangerous product, or the Federal Reserve
System creates the business cycle, they remain in power. Shortfalls will be
made up through increased taxes extracted from the very victims of these
involuntary oppressions. In fact, for those bureaucrats anything less than
stellar performance is good because they can use failure to demonstrate
that they must have more funds with which to enrich themselves. There
is no mechanism whatsoever that guarantees the disappearance of such
agencies. In contrast, were private enterprise in charge of any of these
initiatives, and failed so spectacularly, they would long ago have gone the
way of Trans-World Airlines, Kodak, Lehman Brothers, and Enron (all
heavily subsidized or encouraged in their activities by the U.S.
government).

The Commons

The well-known concept “the tragedy of the commons” says it all. When
no one owns a given resource, it is to no one’s advantage to care for it.
One startling example of this is the relative fates of the bos taurus, col-
lectively cattle, and the American bison, commonly buffalo. These are
very similar animals. Both are bovines of about the same size, have similar
temperaments, are grass eaters, come equipped with horns and a tail, are

1 Anderson 2005; Block 2006; Block and Rockwell 2007; Chamlee-Wright and Rothschild 2007;
Cowen 2006; Culpepper and Block 2008; Lora 2006; Murphy 2005; Thornton 1999; Vuk 2006a, b.
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edible, and can serve men in comparable ways. Yet one came within a
whisker of extinction, the other never treaded within a million years of
such a fate. What could account for such disparate destinies? The answer
is that cattle were privately owned from before written history, while the
buffalo suffered from the tragedy of the commons. The farmer who
slaughtered his beef did so at great cost: he would not have this creature
any more. So, he was expeditious in choices of this sort. In contrast, the
hunter who killed a bison did so at a far lower cost; if he refrained, he
would not benefit from this option in the next time period. Instead,
tatonka would be miles away.!® It paid the hunter to butcher the buffalo
even if he only wanted the liver, as long as this was more valuable to him
than the cost of a bullet. People thus treated the one animal like the pre-
cious resource it was, while the other was dealt with as an almost free
good. Only after the law allowed people to own bison was salvation from
extinction assured.'”

One rather famous Nobel Laureate critic of the foregoing must be
mentioned. According to Ostrom (1990), there is no such thing as the
tragedy of the commons. She offers some half dozen cases where, presum-
ably, this mode of ownership worked out just fine, with no tragedy
attached. Her mistake is that she does not understand what a commons
is. It is a tract of land, or indeed any resource, which anyone may partake
of at will. In the heyday of the slaughter of the buffalo, and nowadays
with the elephant, rhinoceros, whales, and fish, there are no effective bar-
riers to entry: all and sundry hunters may access the resource. None of
the examples she offers fit this bill. All, instead, were large parmerships.
They were owned by numerous people, but strangers were not allowed
property rights in them. For example, the meadows she discusses in

16" Tatonka” is a term in the Lakota tongue typically translated as “buffalo.” Lakota is a council
within the Great Sioux Nation located in the general area of Montana, North and South Dakota,
Nebraska, and Wyoming. Sioux is pronounced like “Sue.”

7From an economic point of view, the elephant is merely a buffalo with funny looking ears and
nose; ditto for the rhino in the latter regard. The reason these two are endangered, again rests with
non-ownership. See on this Anderson and Hill 1995; French 2012; Lora 2007; Kreuter and Platts
1996; Simmons and Kreuter 1989. Regarding the nose, see also Rudyard Kipling’s Just So Stories,
“The Elephants Child.”
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Switzerland were accessed by numerous farmers, but ownership rights
were limited to a few cattlemen, the effective owners of the fields in ques-
tion. Outsiders were considered trespassers and were barred by the pro-
prietors from partaking.'®
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Why Privatize Space Travel
and Colonization?

Advantages of Private Launches
Brief History of State-Run Programs

Space launches have traditionally been performed by states. While earlier
pre-WWII rockets were developed by private individuals,' during the war
the German government developed a large, liquid fueled, vertical-lift bal-
listic missile under the leadership of Wernher von Braun that was capable
of delivering a warhead to England.? After the war, he and his crew escaped
to the United States where they continued to lead research in this field.?

"Robert H. Goddard (American), Wernher von Braun (German), Sergei Korolev (Russian) to
name a few. Granted that each of these people had government-paid employment, mostly in state-
run academic institutions; still, their rocket work was largely on their own initiatives in association
with other experimenters. Korolev was even committed to labor camp for pursuing his research on
his own (Zak 2007). That changed fast when Stalin figured out he needed his knowledge.

*For more on von Braun and the early research on rocketry refer to Marshall Space Flight Center
(n.d.).

3One might ask why the interest in rockets. They contain all of the components necessary for
combustion including both the fuel and the oxidizer. For flight in the upper atmosphere where
oxygen is sparse or outer space where it is non-existent, an aircraft or spaceship cannot rely on the
air to continue to burn fuel.
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While the Deutsch personnel themselves immigrated to the United
States, Russians occupied the rocketry research campus of Peenemiinde.
Sergei Korolev, the father of the Soviet space program, was sent by Joseph
Stalin to Germany on September 8, 1945 where he obtained plans to
reconstruct von Braun’s V-24 (Zak, A. 2007). Korolev then led the effort
to develop intercontinental ballistic missiles and space-launch vehicles
based on liquid-fueled boosters. Hence, both major state-run space agen-
das (at the time all such schemes) derived from the Nazi’ A-4 (or V-2)
rocket with chemical propellants.

Once in the United States, von Braun became the chief researcher for
the U.S. space program. As might be expected, he continued experiment-
ing with booster rockets using liquid fuel and oxidizer. His team devel-
oped a series of ballistic missiles and launch vehicles including the Jupiter,
Redstone, Titan, Atlas, and their derivatives. Eventually, the Saturn was
used to send U.S. astronauts to the moon. These vehicles were enlarge-
ments and refinements of the German rocket. They were exceedingly
expensive® ventures which contributed to the misconception that only
governments had the resources to embark upon such efforts.

This entire history of space launches illustrates the problem with all gov-
ernment programs. A letter from von Braun to Lyndon Johnson (Von
Braun, W. 1961) marvelously demonstrates the ossified” thinking that
afflicted the plans for space travel of both Russia and the United States. In a
missive intended to answer questions put forward by John E Kennedy and
forwarded by Johnson, von Braun spelled out the capabilities and needs of
the space program as compared to the Soviet Union. In this letter, there are

4“V-2” Stands for Vergeltungswaffe-2 which may be translated Retribution Weapon-2.

>People use the name “Nazi” which is shorthand for “National Socialist,” or more properly the
NSDAP (Nationalsozialistische Deutsche Arbeiterpartei) or National Socialist German Workers’
Party. See on this Nazi Party, 2015. When this book uses the word “Nazi” it is intended to refer to
a historical German political party or its economic and political precepts.

¢*... well over $1 Billion for FY 62, and that the required increases for subsequent fiscal years may

run twice as high or more.” (Von Braun, W. 1961).

7“Ossified?” Were not von Braun and other rocket scientists widely regarded as forward-thinking
innovators of the first class? Yes, they were. And certainly, at least in the carly years, they can be seen
that way even today. We dare to call their thinking ossified because they essentially had one idea,
innovative though it was, and never saw any need to seriously consider alternatives. So, they pro-
duced bigger, and chunkier, versions of the once highly progressive V-2. (We hesitate to use this “p”
word, “progressive,” given its exact opposite meaning in political discourse as we write in 2016, but

have the effrontery to do this as well.)
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alternatives suggested: multi-stage super-rockets with liquid fuel, rendez-
vous in Earth’s orbit to enable the use of smaller launch vehicles, strapping
together several small rockets, nuclear fuel, and solid chemical propellants.
This document goes on to discuss work hours, shifts, and whether “we are
making a maximum effort? Are we achieving necessary results?”

The “ossified” response dismisses these alternatives to a large, multi-
stage, liquid-fueled super-rocket, though it would be fair to say that some
previous investigations might have looked more extensively at those
approaches. In other words, the dismissals might not have been totally
cavalier. More to the point, there is no mention at all of achieving space
travel using any method other than vertical take-off rocketry. However, as
history amply demonstrates, other methods are not only conceivable, but
eminently viable.

But are not the present authors guilty of foisting on our readers a sort
of self-contradiction with our previous comments? A critic might say of
us that on the one hand we maintain that private rocketry is good, the
governmental version thereof bad. And, that we use von Braun as an
example of the former. On the other hand, we also maintain that his
thinking was “ossified,” and this phenomenon must of course be placed
not in the asset column, but in the debit one. No, we reject this possible
criticism. We want to have our cake and eat it too; we stick to both sides
of this story. Yes, this rocket scientist initially worked mostly on his own
separated from government, and we welcomed this occurrence. On the
other hand, when he later worked for government, he became fossilized,
and there was little or nothing that backward-looking institution could
or did do to counteract this difficulty.?

Market Competition

Adolf Hitler had it all wrong. He was a power junky.” As such, he had to
control everything in which he was involved, using a top-down approach.
He needed to win the war. To accomplish that task, he collected brilliant

¥We detail both practical and ethical reasons for this in Chap. 3.

He was a chemical junky as well. In his later life, he relied on a mixture of drugs prescribed by Dr.
Theodor Morell including crystal meth and cocaine among the 74 such substances he regularly

imbibed (Colgrass, N. 2014).
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people to perform the necessary tasks. One such person was Wernher von
Braun who had made noteworthy progress based on his own prior inter-
ests in rocketry. Rockets had enormous potential in military applications.
If anyone could bomb enemies of Germany from the sky without warn-
ing, using methods that at the time were the stuff of science fiction, von
Braun would be the man. He was that brilliant and creative.’ So the
Chancellor appointed him to pursue that goal. The mistake is the classi-
cal assumption shared by all central planners that their system of com-
mand, control, and regulate can better accomplish an arduous task than
can the free-enterprise system. Both the United States and the U.S.S.R.
fell right into that very same trap, demanding their own V-2’s and con-
tinued manufacturing bigger, vertical-launch, liquid-fueled launch plat-
forms well past the time when they made sense.

The better way, and one of the main reasons your authors advocate
private space exploration, is market competition. Rather than search for
“the one best” creative innovator, let anyone interested develop his own
solution to the problem. Of course, the statists of the world will misinter-
pret that statement. Their half-way response will be to host a contest
wherein people will submit ideas to accomplish a given goal. Why is that
half-way? The authorities will still leave themselves in charge of selecting
“the best” alternative. One could argue that at least it would open more
potential designs to consideration; that may be, but in the end only one
program is executed, or attempted. Inevitably using cronyism, the sup-
posed best theory is that presented either by the finest salesman or the
most well-known, good old boy—not the most efficient concept.

Real market competition, not a crony capitalist approach, means that
the individuals set the agenda. A Howard Roark (Rand, A. 1943) may
conceive of a new product. He can, if he wishes, research the market to
find whether anyone is interested and proceed by implementing this idea.
If not self-financed, he would seek venture capitalists who for their own
protection vet his creation and determine its practicality.

The mistake made by the statists in this regard is to fail to realize that
the free-enterprise system constitutes an ongoing process. Government
bureaucrats may choose an entrepreneur who has succeeded in the past.

19 At least before he began working for the state, see above.
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But this is no guarantee of future attainment. In the marketplace, the
businessman must prove himself every moment. Previous profitability is
no guarantee of a good bottom line even the very next day. The Fortune
500 changes, drastically, every decade. Where are the Packards or Trans
World Airlines and their ilk nowadays? This brutal market test of profit
and loss is ongoing. A businessman selected by the state apparatus no
longer must please customers, employees, suppliers. He is himself now a
bureaucrat, no longer a part of the marketplace.

Rather than focus the entire space effort on a rather silly adolescent
goal such as beating Russia to the Moon, this book affirms that the private
entrepreneur should set up shop there for no other reason than that he
thinks it has exciting potential. In his view, numerous people would want
to go there and harvest all that green cheese. More seriously, there are
many legitimate reasons that potential customers may wish to travel to
that brilliant orb; and entrepreneurs able to do so will step up to provide
that service. Given economic freedom, many programs will operate in
parallel. As time passes, some of those will fall by the wayside. The most
efficient and resilient will remain. Some may even be found to address
profitable goals other than space travel. It is impossible to know before-
hand'' what inventions might come to the fore, but two speculative
launch platforms, which we shall now discuss, are aircraft and elevators.

Rocket Launches from an Aircraft

The idea of launching a rocket from an aircraft is more than speculative.
From December 1945, it has been used by states in research for military
applications. Researchers tested very fast rocket planes such as the Bell
X-1, the North American X-15'%, through the X-51 using this method.
More recently, a private launch firm, Virgin Galactic, has used this technol-
ogy for commercial purposes. It utilizes an aircraft consisting of two planes
joined together to fly a reusable spaceship to a high altitude. From there the
spaceship is dropped and it uses a rocket engine to power itself into space.

"""The opinion of tyrannical bureaucrats notwithstanding.
12These craft were carried aloft by heavy bombers such as the B-29 and the B-52 (Gibbs, Y. 2015a, b).
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The goal is to enable a great many people to travel to space. One aim
is to give numerous customers the “astronaut effect.” That is a mental
attitude that derives from having experienced the physical view of the
Earth from space. While your authors have not yet done this, one of
them (Nelson) can testify to something akin to it based on flying in small
planes. This experience shrinks the world. Aloft, one sees vast stretches of
the world. Borders disappear even as cities are readily visible. In the plane,
highways can be seen; but high enough in the atmosphere, even those
vanish. It has a uniting effect.'® It makes one wonder whether national
boundaries are really necessary or if they are merely devices used by power
freaks to control people. The effect must be that much greater from 100
miles up, to say nothing of from the Moon or Mars.

Technically speaking, this concept can save a lot of energy, fuel, and
money. With it, we no longer need a gigantic amount of brute force to
lift and accelerate a massive vehicle straight up into the air. That approach
includes the oxidizer and the first stage, which is spent within a few sec-
onds and only about 40 miles from the launch point. This approach uses
much more energy-efficient flight up to a level of about 9.5 miles. After
that, the space craft continues to use acrodynamic lift while it is still avail-
able to continue upwards to a sub-orbital flight.!

Elevator to the Sky

The idea of a space elevator has been kicked around for decades. It would
include a very high tower with an elevator. Much energy could be saved
in two ways. First the engine running the elevator would remain on the
ground so there would be no need to lift it and the fuel as a first stage to

13The effect is not the same for a passenger on a commercial airliner looking out of a small, book-
sized window where the view is obscured by the wing. It is even less, if one is sitting in an aisle seat.
14Sub-orbital flight means that the craft does not have the speed to remain in space but will fall
back to Earth. It also need not endure the hellacious heat of re-entry experienced by orbital space
vehicles. These vehicles are useful in their own way. However, for the technique of aircraft-launched
reusable spacecraft to be serious contenders, a system to attain Earth orbit and/or escape velocity
(the velocity required to escape Earth’s gravity), and to withstand re-entry from those speeds, will
need to be devised.



Why Privatize Space Travel and Colonization? 47

a great height. Second, as with most elevators, it would include counter
weights' to balance the effective burden of the vehicle and cargo.

There are at least two ways to look at this technique. First, the tower
could extend to such an elevation that the traditional first stage of a rocket
could be eliminated. Then what is now the second stage would become
the first stage and a much smaller booster could lift the payload to per-
form any of the functions currently done or imagined (Gajanan, M.
2015).'¢ The second is a tethered counter weight wherein the center of
gravity of the structure is at the geosynchronous orbit elevation
(Hirschfeld, B. 2002; Fleming, N. 2015). This approach eliminates all
rocketry in attaining earth orbit as well as re-entry challenges. The cost of
travel to 22,000 miles'” above the surface of the planet could be cut to a
small fraction of the current cost; it might well fall to an amount similar
to intercontinental travel by commercial aircraft. Imagine passenger tour-
ist travel to that level for under, say, $1000 (2017 dollars). The actual
price would be determined by supply and demand, of course.

The space elevator is even more intriguing than it first appears.'® The
easiest way to build one is from a synchronous orbit. In other words, a
lot of old-fashioned rocket launches would be required to move the ini-
tial cable and counter weight into place. Once there, though, building up
its capability would be much simplified by a gradual process using the
device itself to lift necessary materials. Additional elevators could be built
for a small fraction of the original cost. Furthermore, the cost to build

1> A counter weight refers to a mass of dense material suspended over a pulley so that the unloaded
elevator room does not need to be lifted. If desired, efficiency can be improved further so part of
the load is balanced as well. That means that effort would be needed to lift the counter weight when
there is no load, but the force needed to lift a load would be reduced. In the same way, braking,
slowing down, or stopping, is also simplified.

19U.S. and U.K. patents have already been granted for just such a structure to a Canadian com-
pany, Thoth Technology Inc.

1722,000 miles is the height of a geosynchronous orbit (one wherein the satellite continuously
maintains the same location over the Earth’s surface).

8The elevator also presents major challenges for which existing technology does not have the
answers, at least not yet. The biggest problem is the cable. It must be stronger than any known
material and also very thin and lightweight (10 feet in diameter is suggested though thicker would
not seem to be fatal to the concept). However, carbon nanotubes with an epoxy binder seem to
offer considerable promise that a solution can be found within the next few years (Hirschfeld, B.
2002). More information can be found browsing for the “National Nanotechnology Initiative.”
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them on other planets would be less than the first one on Earth. They
could easily be built on Mars at a location about 17,000 kilometers above
the surface."

Interplanetary Travel, Is It Always an Orbit,
Implications for Property Rights?

Anorbitis the mostefficientway to move in terms of energy consumption,*
though not necessarily on the basis of time.”"** As such, certain orbits
and trajectories could be quite valuable. For example, Earth and Mars
revolve around the Sun at differing rates. During certain limited time
slots, there is a trajectory which would use the least amount of energy and
time to make the trip. There would eventually be competition for the use
of this slot.” Given this, it would become a perfect candidate for private
ownership. A shipping firm could establish regularly scheduled flights to
and from Mars. It is also possible that multiple companies could establish
a time share for such assets. Who should have ownership of this limited

Y The height of a Martian synchronous orbit is 17,000 kilometers. Because of the dynamics of
orbiting bodies, this concept does not apply for some planets. If the heavenly body is in tidal lock
(its period of rotation [one day] equals one revolution [one year] around the object it is orbiting)
or if its angular velocity (the rate an object is spinning or rotating often expressed in degrees per
minute) is too slow, the theoretical distance to a synchronous orbit would be so far that it would be
beyond the gravitational influence of the planet. Venus is one such planet.

2 An explanation of the physics of orbits and why they are eflicient can be found in the Appendix.
*'Tf one had unlimited resources, one could save a lot of time by powering straight out from the
Sun in order to get to the outer solar system or from the Earth to the Moon. However, that would
be energy intensive in the extreme.

22Think in terms of a bolo (bola), a weapon first used in South America, which is a rock tied to a
string. In order to garner great power, the stone, before being released, is first turned in a circle,
repeatedly faster and faster. Or, contemplate the field sports of discus and hammer throw. These
implements are catapulted by first spinning them in a circle. In a way the armament’s tether and
the athlete’s arm in these examples are analogous to gravity except that, as explained in the
Appendix, the particles for imparting the gravitational field cannot be detected. (This is in sharp
contrast to the shot put, which is released in a straight line, although as in the other two cases, the
athlete is confined to a small circular area in which he may operate.)

* An analogous situation pertains on Earth. Great circle routes are the most efficient for transporta-
tion, whether in the air or on the oceans. These trajectories, too, will one day become scarce. Then,
if the tragedy of the commons or of government ownership is to be avoided, private property rights,
based in our view on homesteading, will have to be inaugurated. For a libertarian analysis of these
earthly but analogous challenges, see Block and Nelson 2015.
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resource? Based on the libertarian principles underpinning this book,
that would be the first to homestead this path by being the first to use and
maintain it.>* The same principles apply for travel to Venus, the Moon,
and other celestial objects. For little-used routes, there will be no need to
establish ownership due to lack of scarcity. However, when a route
becomes well-traveled and usable space in great demand, when debris
and clutter choke the trail, these problems can best be solved with private
owners who will have direct personal interests in maintaining and upgrad-
ing the path by removing the trash and limiting over-use by interlopers.
Late-arriving users would then rent a time slot or establish an alternative
route. The first user would be the first in right: the basic principle of
homesteading.

The discussion of the two preceding methods, of getting to space while
reducing the use of rockets, in no way suggests that other techniques,
never before imagined, will not be forthcoming. Neither is it intended to
suggest that we know that missiles will not remain the most economically
efficient space transportation system. They might. The beauty of human
ingenuity is that any person may come out of nowhere with any new
idea, at any time, and blow away the competition. Such serendipitous
moments occur with greatest frequency where liberty is maximized. Here
again, we see why private for-profit exploration exceeds all others.
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Ownership Concepts

Ownership of Space Itself

While extra-terrestrial ownership presents challenges, it is the ability to
actually own parcels of bodies in space’ that will free the cosmos from the
current fits and starts of tentative forays into the unknown. There is the
rub; the definition of “parcels” in space is not easy. This chapter suggests
several techniques that should work, but in the end, only the market can
show us what functions well and what does not. In the tradition of liber-
tarian thought, all the following are based on homesteading: first in use,
first in right. The Lockean (1955, chapter 5) concept applies as well in

space as on earth:

'Tt will be a long, long time before actual volumes of space can be owned, since private property
can only apply to scarce entities. This is not likely to occur any time soon and will never take place
if statists, as is their wont, forestall all efforts in that direction.
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[E]very man has a property in his own person. This nobody has any right
to but himself. The labour of his body and the work of his hands, we may
say, are properly his. Whatsoever, then, he removes out of the state that
nature hath provided, and left it in, he hath mixed his labour with it, and
joined to it something that is his own, and thereby makes it his property.”

Orbits

We start with orbits.> The establishment of, say, a weather satellite in
geosynchronous orbit* should be sufficient to establish a homestead over
aspecificlocation at 22,236 miles above the Earth’s equator.” Furthermore,
operators have learned from both theory and experience that enough of
the arc must be included to preclude gravitational attraction of a nearby
artificial object pulling it out of position. We advocate that such specific
volumes of space located strategically to meet the needs of their owners
should come to be privately owned through the homesteading process.
That is, a proprietor discovers a need, in this case a weather survey, and
expends labor to place a machine in that space similar to how a resident
might locate a house on a plot of land on rerra firma. This process might
more closely resemble a billboard or cell-phone tower in that it is defi-
nitely a useful and profitable device even though no one lives there.

2For other writings in this Lockean tradition, see Block 1990, 20024, b; Block and Edelstein 2012;
Nelson 2015; Block and Yeatts 1999-2000; Block vs Epstein 2005; Bylund 2005, 2012; Grotius
1625; Hoppe 1993, 2011; Kinsella 2003, 2006, 2009; Locke 1948 (pp. 17-19), 1955 (chapter 5);
Paul 1987; Pufendorf 1673; Rothbard 1973, p. 32; Rozeff 2005; Watner 1982.

3 Orbits are gravitationally induced elliptical or curved paths through space around an object with
a gravitational field. While in three dimensions the orbit appears curved, in four-dimensional space
it may be a straight line. For more on this see Hawking (1996). (Circles are a sub-category within
the set of all ellipses wherein the radius is the same throughout the path.)

#Geosynchronous refers to a circular path wherein a satellite maintains its location over a given spot
on the Earth’s surface. The distance of such a circle above the planet’s equator is 22,236 miles
(Howell 2025). Similar synchronous orbits for other celestial bodies vary according to the object’s
properties. In other words, it takes 24 hours to complete one circuit even as the planet rotates the
same angular amount.

>We can also infer this claim from the oceans and lakes. If a group of firms has been using a certain
path on or in the Earth’s waterways, we maintain they have a right to continue to do so, and to
prevent others from trespassing once this route becomes scarce (e.g. crowded). For more on this see
Block and Nelson 2015.
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What about non-geosynchronous orbits? Comparable properties could
be established for an object moving in this manner. Take a polar orbit for
example. The probe would cross over the Arctic and Antarctic. However,
as the Earth rotated, it would follow a different course over the surface
with each pass. In effect, a shell shape around the Earth would be traced
out, and then homesteaded. Conceivably, more than one satellite could
occupy such a sphere, but the first occupant would have priority and all
others would have to design their tracks to avoid the first. It might be
simpler to pick a different altitude. The maintained orbit could be defined
by including time as an essential characteristic. In other words, not only
does the probe cross the poles at a given elevation but the implied fre-
quency of artic crossings as well as the time it would pass over, say
Greenwich, England, would be included in the property’s definition.

But why should anyone be interested in precise definitions and propri-
etorships of space volumes? Quite simply, the owner may legally exclude
interlopers. As the first occupant and homesteader, he can protect his
investment by intercepting and removing a wayward trespasser such as an
unowned piece of junk or a valuable object launched by a scofflaw. He
would back charge the trespasser who sent it his way and intruded on his
space, and obtain an order from professional adjudication firms to cease
and desist; were such an injunction ignored, there would be heavy penal-
ties imposed by said firms (Rothbard 1982). Any unowned stuff intrud-
ing onto his property, whether a natural object or leftovers from previous
government incompetence, could properly be swept from the sky. In the
event the article of said trespasser should damage his property or distort
his orbit, the offending party would be fully liable for repairs or replace-
ment as well as returning it to its proper homesteaded orbit.

Lagrange Points

Lagrange points are actually orbits (Fig. 5.1). They involve two large
objects which influence the movement of a third located at one of five
specific orbiting points. That is to say, locations with respect to the two
celestial bodies, i.e. paths. They revolve around the larger object, such as
the Sun; but remain stationary with respect to the smaller one, like the



54 P. L. Nelson and W. E. Block

\\ Direction of rotation

Largest body

L3 L2

60-degrees Orbiting body
(Earth)

L5

Fig. 5.1 Lagrange points

Earth. They are labeled L-1, L-2, etc. The Sun-Earth L-1 is between the
two bodies. An object at L-1 moves about the Sun at a diameter that is
smaller than the orbit of the Earth. Normally, such a satellite would pull
ahead and complete one full circle in less time. However, due to the influ-
ence of the planet’s gravity, it completes its orbit in the same time. Its year
is identical. The other Lagrange locations are as follows: L-2 is aligned
with the two objects (Sun/Earth in the case being described) but farther
from the Sun than the planet; L-3 is slightly outside of the satellite’s path
but on the opposite side of the Sun; L-4 is on the same trail but 60
degrees ahead; while L-5 is 60 degrees behind. Points 1, 2, and 3 are
meta-stable, like a ball on top of a hill (European Space Agency 2013). If
it is moved even slightly from the summit, it rolls down the slope with no
further effort. Points 4 and 5 are more stable as they are at the bottom of
a depression. This means that to maintain an object at L-3 would require
small artificial adjustments to compensate for perturbations that would
tend to cause the satellite to move away from its position whereas a device
at L-5 would not require such.

The stability of L-4 and L-5 implies two key facts about these points.
First, an object can orbit® these positions even if they are unoccupied by
massive heavenly bodies. Thus, one could homestead not only the point

¢These orbits are not circular but are a sort of banana shape: elliptical but curved along a circle
around the Sun.
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itself but a path around it.” Second, these points tend to accumulate space
junk. These spaces are “dirty.” To use them, one might have to clean them
up. On the other hand, some of this “dirt” is in the form of asteroids that
could be used as foundations for structures.

Of what use are Lagrange points? One can think of many options. For
example, L-2 which lies outside of the Earth’s orbit around the Sun is
always in the planet’s shadow. What better place to locate a deep space
telescope without any light interference or heat-induced deformations?
L-3 would enable continuous observation of the far side of the sun. L-4
and L-5 could host factories that benefit from almost non-existent gravi-
tational effects.

Trajectories

Trajectories constitute another type of special definition for travel paths
to other planets. Like orbits, they are curved, but they do not close on
themselves like an ellipse. They are handy because once a spaceship is on
such a path to a specific destination, it will arrive at a particular time
without the expenditure of additional energy.® Of course effort is required
to enter the trajectory.

A Mars settler who regularly travels from our planet would use such a
trail regularly. Thus, he will establish a homestead to that path. As with
polar orbits described above, a time element would be required to estab-
lish the limits. Why? Both the destination and the home are in orbital
motion around the Sun. The trajectory moves with them. The path
homesteaded only occurs at regular chronological intervals.

Nor need we go too far afield to find analogies to these phenomena
back here on Earth. Airline routes serve as a precedent for these deeper

7'This bears no similarity to national claims to territorial waters surrounding sovereign land. Why?
Because rather than illegitimately claiming an asset with which the nation did not mix its labor,
homesteading a Lagrangian orbit would stem from the actual usage of the path and the work
required to do so. On the subject of 12-mile limits, whether and to what extent any nation is justi-
fied in those territorial claims is discussed in Block and Nelson 2015.

8The statement that no further energy is required to maintain the trajectory assumes that it is accu-
rate. Since such accuracy is unlikely, small amounts will usually be necessary for course corrections.
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space claims. For example, planes flying according to visual flight rules
(VFR) in an easterly direction (compass heading between 0 and 179)
should cruise at an odd thousand feet plus 500 (e.g. 7500 feet) and in a
westerly direction at an even thousand feet plus 500 (e.g. 8500 feet). On
instrument flight rules (IFR) the cruising flight level should be on an
ordinal thousand feet (e.g. 7000 or 8000 feet respectively) (FAR/AIM
2016). The obvious reason for this is to minimize the chances of colli-
sions. But if the ABC, the DEF, and the XYZ airlines have been long
travelling on any of these specific routes, at least according to the libertar-
ian notion of homesteading, they come to own the right to continue to
do so, and may, properly, exclude newcomers from occupying these
spaces,” at least when they become crowded past a certain point.'

Land

Any celestial body with a hard surface!' can be homesteaded in whole or
in part. The larger the planet, planetoid, asteroid, whatever, the more
likely it would be owned in parcels. A settler could do any of the things
we discuss elsewhere in this work to obtain ownership: agriculture, min-
ing, tourist colonies, etc. The possibilities are limited only by human
imagination. These uses are necessarily limited in extent to the footprint
of the operation. Therefore, as the number of developers increases to an
extent where crowding becomes an issue, surveying of property boundar-
ies as on Earth will become essential. The parcels can of course be three
dimensional. A mine as opposed to a farm, for example, may have not
only lateral extent but also depth. It is the use of one’s labor in the form
of discovery of a mother lode, digging, extracting, stockpiling, and selling
the minerals that forms the basis of proprietorship.

?Or allow them to do so for a rental fee.

%Just how crowded must these paths become before it is justified for old-timers to prevent the
entrance of would-be newcomers? That is difficult to say. It depends upon the culture, the danger,
the historical practices. Who would make these determinations? The courts, of course; hopefully,
private ones. For an analysis of the continuum problem the judges would face, see Block and
Barnett (2008).

""If the covering is all or in major part water or another liquid, the challenge would be greater.
However, it, too, could be overcome. See on this Block and Nelson 2015.
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For smaller objects such as asteroids and comets, the same process
applies. However, the limited extent may imply a technological unit'?
that does not admit of multiple owners.

A body with a liquid surface may also be amenable to homesteading.
If a solid surface happens to exist below the fluid, it may be treated as
described above. As for the liquid itself, that may be owned in a manner
that accounts for the properties of the material. For example (Block and
Nelson 2015), water can be extracted, used, traversed, converted, etc. If
there are swimming creatures, these maybe husbanded. The wet surface
may provide a medium for transportation. These and other uses may be
compatible with one another and thus come into the possession of a mul-
titude of entrepreneurs. Of course, gas is yet another kind of fluid. If a
planet has an atmosphere that is sufficiently rare to justify ownership, it
too can be homesteaded and put to beneficial use according to the wishes
of its proprietor. As with liquid, vapor my also admit of multiple owners
all using the atmosphere for mutually compatible purposes.

Space Probes

Space probes, as opposed to spaceships, permit unmanned missions.
Without the constraint of human limitations and life-support systems,
they allow for much more exciting missions than would otherwise be
possible, given technological limitations. Current uses already include
operations too numerous to fully include here: weather satellites; com-
munications; deep space exploration; landings on the Moon, Mars,
Venus, Mercury, Jupiter, Martian moon Phobos (unsuccessful as of
2015), and Titan (a moon of Saturn). They are used for mapping, locat-
ing, spying, and probably military weapons platforms (though this last
one violates widely accepted international law). Some are even turned
outward to observe distant space all the way back to near the Big Bang,.
Such observations are hyper accurate because they avoid peering through
the thick soup of the Earth’s atmosphere.

12This very important concept is explored by Rothbard 1982.
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In the foreseeable future, these probes could be used to sweep near
Earth orbits of space junk, detect the approach of asteroids and comets,
and intercept and divert them from their collision courses. They could
provide landings on planets in distant solar systems. Orbiting other stars
and surveying planets is within the realm of possible accomplishments in
the near future. The problems related to hyper speeds and acceleration
would be much easier to solve without living beings aboard.

Probe Ownership

Ownership is relatively easy to determine, at least for the probe itself. If a
company built it," the probe is theirs. If they successfully launch it, they
own a going concern.' This attractive feature of unmanned vehicles will
be a compelling driver for these devices. Ownership of the orbit or trajec-
tory they follow might be a little more challenging in a soon to be, more-
crowed area.'” While current space probes are not exactly “free market,”
the importance of congestion has already come into play.

The question is why a private company would undertake the expense
of launching and owning such a device. Unmanned vehicles would pro-
vide initial reconnaissance at a small fraction of the cost of a manned
spaceship. Acceleration'® could take place at a much higher rate, which in
turn could significantly reduce travel time and cost. Already one has been

B Of course, President Obama would say that no company ever built anything. He claims credit in
behalf of government for all such initiatives. In our view, almost the exact opposite is the case.
Private enterprise has created pretty much everything of value, and the state has been there all along
preventing, slowing down, often forbidding, progress in this regard. In addition, it must rip off
private resources to sustain itself.

1If they fail to get it off the earth, they are still the proprietors of it, but this machinery is likely to
be only of value as scrap.

5The same issue confronts the air transportation industry. There is room for only so many pas-
senger aircraft at 35,000 feet between large cities. In our view, the firms that own the right to travel
on these paths should belong to those who have homesteaded them, by using them for this
purpose.

!®Imagine the time it would take to accelerate to a reasonable speed for interstellar travel without
crushing everyone on board. It would take a month or more of constantly speeding up. The effort-
less acceleration seen in Star Trek and other fictional space odysseys where people remain standing
is not possible without some sort of theory-busting revolution of scientific law: a conceptual inno-
vation on the scale of Relativistic vs. Newtonian physics.
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sent to Pluto, and is beaming back fascinating pictures and information,
at the time of this writing (2015). Other celestial bodies have been or are
planned to be explored with probes. They have landed and sampled the
ground, tested rocks, searched for oxygen, water, etc. Such information
could be used to develop a program of occupation and/or settlement.

Probes could be used for reconnaissance of distant stars. One could
easily be sent to Proxima Centauri.'” However, whereas a communication
cycle, or latency,'® would be in the order of nine years, the probe would
necessarily be required to react to conditions found at its destination
without communications from Earth. For all practical purposes, com-
munications would be one-way transmission of data that is detected. It
would have to be programed in such a way that after entering an alien
solar system, it would slow to an orbit, survey the vicinity, and travel to
any discovered planets on its own without input or commands from
Earth. Such information would be invaluable for informing the decision
as to whether to finance and proceed with manned travel. This, most
likely, will occur; only a long way in the future. For the next few decades,
man’s off-Earth travel will undoubtedly be limited to the Moon and Mars
and other destinations within the inner solar system.

Precedents

We have moved from branding cattle to barbed wire fences, and the law
had to catch up to remain relevant. We are now in the process of transit-
ing from boundaries on the Earth, to those in the air, and to barriers in
space. In a like manner, the legal system will have to keep pace, lest con-
fusion overcomes these gains. Happily, however, there are precedents for
these developments. For example, air rights over buildings in large cities,

7PCis a red dwarf type of star somewhat more than four light years from Earth and the closest one
outside the solar system. It orbits the binary Alpha Centauri system at a radius much greater than
that of Pluto around the Sun.

'8 Latency is the time delay for communications and is limited by the speed of light. For the New
Horizons fly-by of Pluto, by comparison, it is about nine hours.
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and the blockading of views' on mountains or high-rise buildings. We

can at least to some degree extrapolate to space from these earthly
precedents.
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The Moon

Man has landed on the Moon. Some people will give credit to the U.S.
government for such an accomplishment with the conviction that freely
acting individuals could not have done it; but this is too hasty. The market
process would have been guided by profit potential, the interest rate, and
other economic and fiscal facts; in other words—sound investment sense.
The state ignores all that and using violence gets away with its economic
illiteracy. Why do we now see that the space landing was premature? No
follow-up has occurred in the past 45 years." A better strategy might well
have been for interested private parties to get their ducks lined up first in
terms of better transportation vehicles, fuel, general technology, etc. and
only then visit our nearest neighbor.? We could have done so with the

"There is talk from other countries, such as China launching its own lunar exploration program,
but this is only another adolescent attempt to show up their predecessor. In any case, should it
happen, it would not be a follow-up. Rather, it would be the piling up of yet more statism.

*'This statement sounds wrong. Is it not a maxim for successful businessmen to “strike when the
iron is hot”? It is indeed. The difference lies not so much in speed as in motivation. Sure, it takes
time to develop “better transportation vehicles, fuel, general technology”; and one might lose the
race by taking too much time to prepare. However, the goal of the state is to get to the Moon for
no other sake than political. The businessman will have a very different goal in mind. The follow-up
is built into his plan. As discussed below, he may want to open a moon-based holiday venue. Upon
arriving, he has merely shown a proof of concept and immediately proceeds to the next step. But
prior even to that, he will have realized a procedure for making his destination a reality. Without
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momentum necessary to quickly follow this up with more ambitious
attempts (e.g., Mars, asteroids). This would have been the result had we
left the entire matter to entrepreneurs. Their approach to the problem of
extra-terrestrial exploration would have been based on their personal
assessment of return on investment. In contrast, the actual impetus for
this foray was John E Kennedy’s political ambition, a weak reed upon
which to hang such an important undertaking. As it was, the moon land-
ings were not much different from a U.S.S.R. vs. U.S. high school soccer
game, but much more expensive. After the West had completely and
thoroughly defeated the second world,” interest died; for no one had any
compelling reason to continue this process.

In any case, what the U.S. astronauts found was a desolate place. Alas
for casein lovers, we discovered no green cheese. It is rocky and dusty and
dry! The Moon has no practical atmosphere. Daytime has unmitigated
direct Sun for a bit less than 14 earth days followed by some two weeks
of virtual total darkness. Certain of those nights will be partially bathed
in earthlight. It is far from the most pleasant environment for man.
Nevertheless, it is our closest celestial neighbor.*

This defeat and the defeatist attitude of NASA’ need not deter space
adventurers. One can imagine many exceedingly profitable ventures on
the Moon. Those who are guided by a desire to serve their fellow man
through the satisfaction of wants will find a way.® And that is the attraction

the possibility of both success and profit, he would not even start the venture. He would work on
a more promising business and leave this one to others. The state, in contrast, will fixate on an
impressive monument (a flag on the Moon, a pyramid) and admit of no spending limits to achieve
what really amounts to nothing more than a circus act. As for “striking when the iron is hot” the
question remains, precisely when is “it” hot? There is such a thing as prematurity, as well as tardi-
ness. The market veers in the direction of neither one.

3Our moon landing supposedly outdid their Sputnik.

“Some people believe the Moon is a distraction (for example Zubrin 2011). It may be so if the only
object is travel to another potentially habitable planet. We agree that if the sole purpose of reaching
the Moon is a one-dimensional narrow goal to be used as a stepping stone to Mars, he may very
well be correct. However, as shown herein, there are many potential uses for the Moon, even
including permanent settlement. Once such permanent bases are set up for their own projects, the
calculus that Zubrin considers changes completely. It is the economic calculations of the entrepre-
neur that will then govern.

>NASA = National Aeronautics and Space Administration. For critiques of this bureaucratic insti-
tution see Chap. 10, for more NASA boondoggles.

©To paraphrase Dr. Ian in Jurassic Park: “The free market—uh—finds a way.” Those who believe the
free market needs to be controlled would do well to consider this aphorism.
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for honest men seeking financial or personal reward. After all, the Moon
has low but useful gravity. It is about half the diameter of Mars or
Mercury, both of which are much smaller than Earth and, more to the
point, have much less mass. Once an efficient method is developed for
leaving our planet (see Chap. 4), landings and departures would be easy
to or from this, our natural satellite and launching pad. Herein is its
potentially greatest value. Additionally, the likelihood of valuable miner-
als provides further enticement. The most common resource might well
be a large amount of oxygen on the surface in the form of metallic oxides.
But first things first.

Space Tourism

A likely early and profitable venture may be space tourism. One could
build a spaceport and hotel on the Moon. Picture a selenology (the scien-
tific study of the Moon) museum of local materials untarnished by the
ravages of weather and atmosphere. Imagine the fun of using a trampo-
line where a man’s weight is but a small fraction of what it is on Earth. In
fact, a science exhibit could afford a mind-boggling understanding and
appreciation based on an experience of the same inertia as on our home
planet but with much less gravitational attraction. The difference between
mass and weight would soon become apparent to these paying and
delighted customers.

Of course, such a resort would necessarily include a vast bank of tele-
scopes for tourists to view the Earth in a variety of magnifications.”
During the extended 14-day night, these telescopes would offer visitors a
view of the starry sky unavailable on Earth. There could be a truly unique
exhibition of not only the Earth but also our celestial neighborhood from
such a location.

It would be quite interesting to serve food grown on the Moon.
Greenhouses could provide all sorts of grains and vegetables. Electricity
through the night could be generated by solar power stations in the polar
regions. Low gravity, long sunlight, vegetables grown in an artificial, CO,

’Refer to Chap. 4 for a discussion of viewing Earth from a high altitude.
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rich atmosphere could have some interesting characteristics such as over-
sized vegetables resembling those grown on Earth in the land of the mid-
night Sun. Those could be sufficiently exotic to ship back to earthlings.
Separate greenhouses could be used to raise llamas, alpacas, and other
such animals in an oxygen-rich, low-pressure, and low-gravity environ-
ment. These greenhouses could very well provide their own science
exhibit for the vacationers.

Agriculture

As discussed above, agricultural opportunities abound. While green-
houses, water, and power would be required, the extent of land could
enable a vast supply of products both mundane and mysterious for ship-
ment back to Earth.® Water can be manufactured by chemically process-
ing natural lunar minerals and collecting oxygen and hydrogen,” possibly
from the purification of metallic ores. The enclosures could be designed
to forestall another major challenge, namely radioactivity from the Sun,
the Van Allen radiation belts, cosmic rays from distant bodies in space,
and secondary particle emission from the lunar surface.'’ If the “green-
house” is made with the right plastic, the solar emissions can be reduced
to safe levels (Wall 2013). Artificial magnetic fields could also help reduce
radiation (Barry 2005).

A variety of atmospheres could be designed to provide the best habitat
for the growth of each type of farm or dairy product. High CO, could be
used for leafy green plants and dense O, for farm animals. Low pressure
of, say, 15,000 feet of earth-equivalent elevation could be used for llamas
and alpacas. Could lakes be used for fish farms? Yes, if the entrepreneurs
found the opportunities worthwhile to manufacture enough water. In
short, if left to private developers, a veritable Garden of Eden inspires the

8Or to Mars, or to wherever their owners can obtain the best terms of trade for them.

?Hydrogen in more simple forms than metallic ore has been discovered on the Moon (Steigerwald
2015).

' Cosmic rays from deep space striking the Moon blast protons from the Moon’s surface (Barry
2005).
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imagination. This is in stark contrast to the know-it-all apparatchiks who
want complete control to forbid their nemeses: independent persons.
Agriculture could tie into the tourist trade by first providing suste-
nance for the vacationers and second by providing one of the more cap-
tivating exhibits complete with storyboards elucidating the processes.

Mining

The potential for mineral extraction is an added draw. Once under-
ground, the mine could be shut off and the air inside made much like
Earth’s. The extreme temperature swings on the surface would be of little
concern. But the main advantage is that there would be no influences to
attract the deprecating attention of those Luddites who oppose techno-
logical innovation for the sake of limiting freedom.

A wide variety of lunar minerals are readily available (Prado 2013).
Oxides of aluminum, iron, calcium, titanjium, magnesium are present on
or near the surface as well as phosphates. Energy from a source such as
solar power stations located at the Moon’s poles'' can be used to refine
AlOj; into elemental aluminum and oxygen. Powdered aluminum (Al) is
an intense fuel usable in rocket motors. In addition, manufacturers fash-
ion it into lightweight structural bars and plates used to erect buildings or
capsules for utilization in a vacuum environment.

Due to its high density, iron would not seem to be very useful until
one considers that on a zero-free-oxygen, no-water celestial body, it would
be immune to rust. Its main value would be for the building of structures
and surface-bound vehicles or any structural purpose large or small.

What all these minerals provide are opportunities'? for adventurous
creators to profitably develop the Moon. That will only happen if they
can do so without the constant impositions from statists.'?

" Because of the slow month-long period of rotation, solar power stations located at the poles are
more effective than at other locations because they are always exposed to sunlight. All other place-
ments would be in the shade for 14 straight days every month.

'2Only a few of which are listed herein.

"3 Presumably, on a free-enterprise Moon, there would be no building codes, no zoning laws, no
rent control legislation, no public streets (Block 2009), no density requirements, etc.
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Transportation/Communication Hub

The orb provides a nearly unparalleled opportunity for transportation.
The energy required for landing and lift-off is a small fraction of such
actions on Earth. The moon lies within a shallow gravity well; no doubt
entrepreneurs, freed of government restrictions, will take full advantage
of this happy circumstance, at least for transportation from the Moon
toward the second and fourth rocks from the Sun and, eventually, beyond.
It could host a major, easy-to-access, space port complete with local fuel
and building resources. For decades, Great Britain used the land that is
now South Africa for purposes like these: as a way station to properties
further afield. The moon could become the twenty-first century
equivalent.

Wireless communications would also be relatively easy because of the
lack of atmospheric interference and the slow, month-long period of
rotation. The Earth’s air can and does distort radio and light waves. The
moon will not suffer that constraint. The slow period of rotation (it is in
tidal lock)' means that no complex tracking equipment is required for
Earth/Moon communications, though the equipment on the home
planet would need it.

Manufacturing

Opportunities for manufacturing beyond local uses for buildings and
space vehicles discussed above are speculative. However, anything that
could benefit from low gravity and/or a lack of atmosphere, especially
oxygen, would be a candidate for creation on the Moon followed by
transportation to Earth, or elsewhere.

14“Tidal lock” is a condition of an orbiting body that has experienced energy losses or breaking
forces (such as the conversion of ocean water movement to heat) and has slowed rotation so that it
matches the period of revolution about the larger object. The result is that the side of the Moon
facing the Earth is always the same. Over many eons, the spin of rotating orbiters tend to slow
down to this state.
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Isolation

Isolation has been touched on earlier, but one of the primary benefits
available on the Moon would be the lack of interference by busybodies
and bureaucrats. Virtually anything could be performed with zero envi-
ronmental damage and no one to complain or indulge in politically
motivated meddling. With such associated expenses on Earth running up
costs to three, four, or more times those of normal manufacturing inputs,
the savings could easily offset the apparent excessive outlay for transpor-
tation and greenhouses.

References

Barry, Pawrick L. 2005. Radioactive Moon. NASA Science—Science News.
September 8. National Aeronautics and Space Administration. htep://science.
nasa.gov/science-news/science-at-nasa/2005/08sep_radioactivemoon/.
Accessed 23 Nov 2015.

Block, Walter E. 2009. 7he Privatization of Roads and Highways: Human and
Economic Factors. Auburn, AL: The Mises Institute. http://www.amazon.
com/Privatization-Roads-And-Highways-Factors/dp/1279887303/; http://
mises.org/books/roads_web.pdf; http://mises.org/daily/3416. Accessed 23
Aug 2016.

Prado, Mark. 2013. Major Lunar Minerals. Permanent. http://www.permanent.
com/lunar-geology-minerals.html. Accessed 1 Dec 2015.

Steigerwald, Bill. 2015. NASAs LRO Discovers Lunar Hydrogen More
Abundant on Moon’s Pole-Facing Slopes. July 30. http://www.nasa.gov/con-
tent/goddard/lro-lunar-hydrogen. Accessed 26 Apr 2016.

Wall, Mike. 2013. Plastic Could Protect Astronauts from Deep-Space Radiation.
Space.com. June 14. htep://www.space.com/21561-space-exploration-radia-
tion-protection-plastic.html. Accessed 23 Nov 2015.

Zubrin, Robert. 2011. 7he Case for Mars, The Plan to Settle the Red Planet and
Why We Must. New York: Free Press, Simon & Schuster.


http://science.nasa.gov/science-news/science-at-nasa/2005/08sep_radioactivemoon/
http://science.nasa.gov/science-news/science-at-nasa/2005/08sep_radioactivemoon/
http://www.amazon.com/Privatization-Roads-And-Highways-Factors/dp/1279887303/
http://www.amazon.com/Privatization-Roads-And-Highways-Factors/dp/1279887303/
http://mises.org/books/roads_web.pdf
http://mises.org/books/roads_web.pdf
http://mises.org/daily/3416
http://www.permanent.com/lunar-geology-minerals.html
http://www.permanent.com/lunar-geology-minerals.html
http://www.nasa.gov/content/goddard/lro-lunar-hydrogen
http://www.nasa.gov/content/goddard/lro-lunar-hydrogen
http://www.space.com/21561-space-exploration-radiation-protection-plastic.html
http://www.space.com/21561-space-exploration-radiation-protection-plastic.html

®

Check for
updates

7

The Inner Planets and Extra-Terrestrial
Moons

Mars
It Can’t Be Done, so They Say

An article by Regis (2015) suggests that travel to Mars borders on the pre-
posterous. It is important to our thesis," is relatively short, and appears in
the New York Times, the supposed American newspaper of record. It is thus
worth reacting to it thoroughly. Accordingly, we begin this chapter in that
manner, by quoting from this article, and interspersing our criticisms of it:

In the early years of the 20th century, zeppelins [sic] filled with flammable
and explosive hydrogen were all the rage in Germany, a reckless infatuation
that ended with the eruption and crash of the Hindenburg in 1937.
Sometimes, technology is a triumph of wild-eyed enthusiasm over the
unpleasant facts of the real world.

Today we are witnessing a similar outburst of enthusiasm over the literally
outlandish notion that in the relatively near future, some of us are going to
be living, working, thriving and dying on Mars. A Dutch nonprofit ven-

'In a negative manner, of course, since it counsels against colonizing Mars.
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ture called Mars One aspires to send four people to Mars by 2026 as the
beginning of a permanent human settlement. In the United States, the
nonprofit Inspiration One has plans for a two-person team to fly within
100 miles of the planet, launching from Earth in January 2018. And the
entrepreneur Elon Musk, who runs a rocket company called SpaceX, has
said he hopes to send the first people to Mars in 11 to 12 years.

Unfortunately, this Mars mania reflects an excessively optimistic view of
what it actually takes to travel to and live on Mars, papering over many of
the harsh realities and bitter truths that underlie the dream.

Regis is indeed correct that “Sometimes, technology is a triumph of
wild-eyed enthusiasm over the unpleasant facts of the real world” and the
Zeppelin is a supposedly reasonable example of this phenomenon. Another
might be Icarus’ attempt to fly. However, the exact opposite mistake also
occurs, and is probably much more prevalent. For example, tens of thou-
sands of commentators thought the “horseless carriage” would never move
(Glasscock 2011).? Or, man will never be able to fly. Or we could never
reach the Moon. Or the iPhone would never capture any significant mar-
ket share. Or no one would ever want a computer at home.?

First, there is the tedious business of getting there. Using current technol-
ogy and conventional chemical rockets, a trip to Mars would be a grueling,
eight- to nine-month-long nightmare for the crew. Nine months is a long
time for any group of people to be traveling in a small, closed, packed
spacecraft. (We're not talking about the relatively comfy confines of a hab-

2According to one published poem: “A horseless carriage they used to say: ‘Surely it will never
move, If not fueled with oats and hay”” (Abramson 2004).

? For valuable sources of such incorrect predictions, to the effect that this or that technology would
never occur, consider the following ill-advised examples of wild-eyed claims of impossible dreams
that are nearly endless. Here are some pithy examples: “What can be more palpably absurd than the
prospect held out of locomotives traveling twice as fast as stagecoaches?”; “Well-informed people
know that it is impossible to transmit the human voice over wires as may be done with dots and
dashes of Morse code, and that, were it possible to do so, the thing would be of no practical value.”;
and “To place a man in a multi-stage rocket and project him into the controlling gravitational field
of the Moon where the passengers can make scientific observations, perhaps land alive, and then
return to Earth—all that constitutes a wild dream worthy of Jules Verne. I am bold enough to say
that such a man-made voyage will never occur regardless of all future advances.” One would think
that with examples such as these under our belt, technological skeptics such as Regis would show a
bit more modesty. For other inaccurate predictions, under-estimating technological progress see
Pegg 2014; for yet more erroneous predictions by famous futurists, see Chappell 2014.
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itable satellite like the International Space Station.) Tears, sweat, urine and
perhaps even solid waste will be recycled, your personal space is reduced to
the size of an S.U.V,, and you and your crewmates are floating around
sideways, upside down and at other nauseating angles.

Crew members are in microgravity for the entire trip, with consequent
health problems: Your bone mass wastes away, your teeth become more
susceptible to cavities, your body’s muscles, including your heart, and even
the small muscles that control your eye movements, atrophy and lose mass,
and your immune, digestive, vascular and pulmonary systems function at
impaired levels.

This author avers that a trip to Mars would require a “grueling, eight-
to nine-month-long nightmare for the crew.” Even if so, a voyage of this
duration is hardly unprecedented. For example, Magellan’s journey from
Spain to the Spice Islands took three long, arduous years.* The fact is that
the necessary technology to send a community of humans to the Red
Planet is already within our grasp. All it would take is a bit of entrepre-
neurial imagination and the will to develop solutions to the challenges
that will inevitably occur. For example, a dumbbell-shaped spacecraft
(that does not even need to be very massive) could be set in rotation such
that artificial gravity will negate all of Regis’ supposed impenetrable com-
plications, presumably preventing continuing health. Oh, and the two,
or more, bulbous ends of the craft would provide get-away areas to pro-
vide relief and privacy’ for the intrepid travelers.

“History.com n.d.; Marco Polo’s trips are legendary; WNET. 2008. Roald Amundsen, a Norwegian
explorer, was the first to successfully reach the South Pole on December 14, 1911; see Czech 2006.
“The journey to the pole and back had taken 99 days—10 fewer than scheduled—and they had
covered about 1860 nautical miles (3440 km).” Source: Amundsen et al. 1912. Magellan’s Voyage
began from Spain on September 20, 1519 and ended in the Philippines on March 16, 1521 (he was
killed by natives on April 27). Source: Ferdinand Magellan Timeline 2015. Regarding HMS
Bounty: “In December 1787, the Bounty left England for Tahiti in the South Pacific... After a
10-month journey, the Bounty arrived in Tahiti in October 1788...” Source: History.com 2016.
We owe these citations to Richard Fast.

> Privacy is very important in this context, but it is not a (negative) right. Rather, it is a positive
“right.” That is to say, no right at all but rather an aspect of wealth. On negative versus positive
rights in general see Block 1986; Gordon 2004; Katz n.d.; Long 1993; Mercer 2001; Rothbard
1982b; Selick 2014; Williams 2016. On the case for privacy not being a legitimate right, see, Block
1991, 2012, 2013a, b, ch. 18; Block, Kinsella and Whitechead 2006. Finally, we must ask, how
much privacy did the crew members of Nao Victoria and Magellan’s other vessels have during their
voyages?
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In addition, there will be persistent mechanical noise and vibration, sleep
disturbances, unbearable tedium, trance states, depression, monotonous
repetition of meals, clothing, routines, conversations and so on. Every
source of interpersonal conflict, and emotional and psychological stress
that we experience in ordinary, day-to-day life on Earth will be magnified
exponentially by restriction to a tiny, hermetically sealed, pressure-cooker
capsule hurtling through deep space.

To top it all off, despite these constraints, the crew must operate within an
exceptionally slim margin of error. As with any cutting-edge technology,
there will be continuous threats of equipment failures, computer malfunc-
tions, power interruptions and software glitches.

Regis mentions health problems which would arise on a trip to Mars.
But those who explored the Earth in sailing ships, and were away from land
and civilization for long periods of times in cramped quarters, were subject
to diseases such as scurvy, before the discovery that lemons and limes could
safeguard sailors. Who is to say that similar breakthroughs will not occur
regarding space travel? Regis bewails “persistent mechanical noise and
vibration, sleep disturbances, unbearable tedium....” Of course, this just as
aptly describes long-distance travel via sailing ships, or on elephant, camel
or horseback. How do all his “horrific” trials differ in terms of physical or
psychological effect on men’s health from being in a covered wagon in the
middle of the Utah/Nevada desert or in a sailing vessel smaller than that of
an Americas cup challenger 2000 miles from the nearest land?

And getting there is the easy part. Mars is a dead, cold, barren planet on
which no living thing is known to have evolved, and which harbors no
breathable air or oxygen, no liquid water and no sources of food, nor con-
ditions favorable for producing any. For these and other reasons it would
be accurate to call Mars a veritable hell for living things, were it not for the
fact that the planet’s average surface temperature is minus 81 degrees

Fahrenheit.

Given the hostile conditions on the Martian surface, human inhabitants
would have to produce all of the necessities of life for themselves. Consider
the challenge of producing something as basic as an air supply. Since the
atmosphere of Mars is 95 percent carbon dioxide, and since indefinitely
large stocks of air cannot be brought from Earth, air must be synthesized
from a collection of separate ingredients, as in a chemistry lab or factory.
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This skeptic maintains there will be “no liquid water” on Mars.® But
recent discoveries and even not so current ones have already dispelled any
such notion (Chang 2015; Pearson 2015; Sample 2015; Whiteway et al.
2009). In any case, what is wrong with ice? There was “no liquid water”
in Antarctica when the South Pole was reached by snow shoe and ski in
1911 either (Mason 2010; Schlenoff 2011). Surely, then, this lacuna can-
not be dispositive. Furthermore, as long as the fourth rock from the Sun
has oxygen and hydrogen, though they be tied up in chemical compounds
such as metallic oxides and hydroxides, O, and H,O can be manufac-
tured, as even Regis admits.

As for the claim that “the planet’s average surface temperature is minus
81 degrees Fahrenheit,” it sometimes reaches that level of coldness, and
worse, in Canada’ and Russian Siberia. No, these places are not like
Miami Beach, but people do live in these Northern climes, and, even,
prosper. If they can do this at inhospitable parts of the Earth, there is no
reason to expect this cannot be replicated on Mars.

Oxygen on Mars exists as a constituent of water—the O in H,O. Thus, one
way to get this essential component of air is to first obtain an adequate
store of water. However, there being no proven liquid water reserves on
Mars, water, too, must be produced from raw material sources, specifically
from the soil. One plan calls for digging up the soil and placing it into a
heater that will evaporate off any water within it. The water vapor is then
condensed into a liquid.

Oxygen, in turn, can be separated from the hydrogen in the water by
means of electrolysis, and then stockpiled. The nitrogen component of air
could be “mined” from the thin Martian atmosphere. With these two con-
stituents in hand, and then combined, we finally have a breath of air
(although not ‘fresh’ air).

©We remind the reader that for all practical purposes, a sailor, except for the stale water which he
brought along in a 90-foot vessel in the middle of the Atlantic Ocean would find no potable H,O.
7 https://www.theweathernetwork.com/news/articles/mars-officially-colder-than-canada-thurs-
day/43251; heep://www.cbe.ca/news/technology/mars-warmer-than-parts-of-canada-u-s-1.2895092;
and temperature in the Canadian Yukon sometimes is on a par with the Asteroid Belt: http://nation-
alpost.com/news/canada/a-scientific-analysis-of-just-how-damned-cold-it-is-in-canada.


https://www.theweathernetwork.com/news/articles/mars-officially-colder-than-canada-thursday/43251
https://www.theweathernetwork.com/news/articles/mars-officially-colder-than-canada-thursday/43251
http://www.cbc.ca/news/technology/mars-warmer-than-parts-of-canada-u-s-1.2895092
http://nationalpost.com/news/canada/a-scientific-analysis-of-just-how-damned-cold-it-is-in-canada
http://nationalpost.com/news/canada/a-scientific-analysis-of-just-how-damned-cold-it-is-in-canada
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Moreover, during the early stage before human arrival on the planet,
water-rich asteroids could be redirected to collide with the planet. If done
with enough of these heavenly bodies, the process would tend to increase
the planet’s rotation,® warm it, and increase the available H,0.’

These are only a few of the many serious challenges that must be overcome
before anyone can put human beings on Mars and expect them to live for
more than five minutes. The notion that we can start colonizing Mars
within the next 10 years or so is an overoptimistic, delusory idea that falls
just short of being a joke.

Yes, air will have to be produced, water too if in insufficient supply,
and recycling will have to become the order of the day. And, it cannot be
denied, this will be rather difficult. Granted it will be lonely to live on
Mars, at least at the outset, and trips back and forth will be costly."® Will
swimming pools be available? Unlikely. But to claim that therefore a trip
to Mars, and settlement thereof, “falls just short of being a joke” merely
reveals petrified thinking and a strong lack of imagination.

This author makes a more valid point regarding the unlikelihood of
such a trip being made “within the next 10 years or so.” What is the opti-
mal time horizon for such an adventure? The answer emanating from the
present authors is: whenever the free-market system deems it worthwhile.
Does this mean that such an enterprise will have to wait until it can be
organized on a profitable basis? Yes, if we include not only monetary

8The increased rotation stems from the effect of angular momentum. It is like an ice skater entering
a spin. At first, he starts to curve, as an object entering an orbit. Then he tightens his curvature and
places his limbs close to his body. The conservation of momentum requires that the speed of rota-
tion increases as the diameter decreases.

"We admit that any system of producing water on the planets surface would be temporary and
would need to be repeated unless a viable magnetosphere could be created. The latter effort would
involve the Herculean effort of creating and maintaining a liquid core. Alternatively, a supercon-
ducting cable in orbit around the planet could produce a magnetic field (also Herculean). Without
one to protect the new atmosphere, the solar wind would gradually blow it out to space. Hence the
need to constantly replace it. We admit that goals such as creating liquid water on the surface and
an atmosphere is difficult. Our point here is that it is not impossible, except perhaps for naysayers
and bureaucrats.

!"Rader (2014) advocates, at least initially, a one-way trip to Mars.
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returns, but also psychic profits.!! The prestige of being the first to land
on Mars would be inestimable. The esteem derived from being among
the earliest involved in any aspect of the colonization of Mars would be
likewise beyond measure no matter whether one was an explorer, an ini-
tial resident, or the discoverer of a vast aquifer. Besides all of that, remem-
ber, one of our main motivations for supporting such a goal is to preserve
the human race. There may be those who are more fearful of a nuclear
war than others. Such people would have lower alternative costs than
many other people for being amongst the first Martian colonists. Then,
too, there might be very wealthy men who would achieve great satisfac-
tion from under-writing the costs of such an initiative, and having, in
return, sites named after them (e.g. Buffett City, or Gatesville).

Finally, the concept of the airship or Zeppelin was and is a successful
one despite the experience of the Hindenburg. These craft represented a
cutting-edge technology used to transport people in rapid time and in
comfort across vast distances with efficiency. In addition, they were used
for observation and patrol purposes. With any new skill or equipment
mistakes will be made. Since it is avant-garde, no one knows how to do
it. Accidents will be common initially. While Zeppelin used hydrogen,
other airships employed helium. Today, the Goodyear blimp is well-
known as an advertising vehicle. Not so well-known is the E-Green
Technologies Bullet, a massive inflatable using helium for lift (Bates, C.
2012). Even a return to the use of hydrogen is conceivable with the use
of improved fire prevention, isolation, and suppression methods.'?

"t is important here to note that the necessity for profitability refers to the ex-ante viewpoint.
After the accomplishment of the feat, should it be found to have been unprofitable is not the issue
at this time, though it may be relevant to follow-up trips.

12While initially hydrogen appears much more efficient than helium for lift, in fact the advantage
is not as great as it seems. The former comes in the form of H2 (atomic weight of 2 for the molecule
as opposed to 1 for the atom). Thus, the density of helium (atomic weigh of 4) is only twice as
great. Furthermore, lifting capacity is more related to the amount of displaced air. It is directly
proportional to the difference between the weight of air (1.2 grams per liter) minus that of the gas
filling the balloon (0.18 g/l for helium and 0.09 g/l for hydrogen), not that of the filling gas. If
certain operational limitations could be overcome, hydrogen would be more efficient by only
0.09%. Incidentally, Luftschiffbau Zeppelin, GmbH was forced to use hydrogen in its airships
because the U.S. government was hording helium for military reasons. For more on hydrogen vs.
helium see UOH (2002). In other words, improving the purity of the He and the effectiveness of
the membrane could make the former nearly as good as H2. Joke: The economist was asked: “How
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Mars is perhaps the most important extra-terrestrial body to discuss
because it is within our grasp in the short term compared to any other,
except possibly the Moon. A far more interesting discussion than that of
Regis comes from Robert Zubrin in 7he Case for Mars (Zubrin 2011). In
this book, he lays out a practical plan to explore and permanently occupy
the Red Planet. Key to Zubrin’s optimism is that he worked for a private
for-profit company. As a member of such an organization, his interest is
to achieve his goal at a viable cost. He points out in detail how NASA
(the National Aeronautics and Space Administration), an agency of the
state, runs up the expense with objectives superfluous to the agenda of
putting people on an extra-terrestrial planet. To illustrate how govern-
ments go astray, the diversions that Zubrin lists share the desire for extra
projects to provide employment for favored cronies. As a result, NASA
developed a plan that includes a massive orbiting space station in low
Earth orbit and a manufacturing dock to build large-scale spaceships for
interplanetary travel." Zubrin insightfully mentions that the cost estimate
for this program, called the Space Exploration Initiative (SEI), is $450 bil-
lion in order to put “flags and footprints” on Mars.'

By comparison this author introduces and explains what he calls the
“Mars Direct” plan. Without going into all the details here, this involves
the use of a couple of heavy lift boosters, similar to the Saturn V of the
Apollo program, to launch a mission directly to Mars. It would not
include as part of the mission building a base on the Moon nor an orbit-
ing spaceship factory. Instead, the plan calls for the use of resources
derived from the Red Planet itself. Zubrin points out how the Moon
landings failed to lead to any permanent results because the goals were
too limited. Mars Direct would have explorers spending months at a time
for each mission on the Martian surface to explore for resources and over
time to set up villages for permanent settlement. His estimate for a direct
throw mission is $55 billion (p. 81), somewhat more than a tenth of the

is your wife?” Came the answer: “Compared to what?” The same response is apposite here. Yes, the
Zeppelin was problematic compared to a modern jet plane, but not to a horse and buggy.

3 Zubrin refers to them as “Battlestar Galactica,” a massive fictional spaceship from the future
(p. 2).

14Page 59. This by the way is what the authors of this present book mean when we suggest that
much of what the state tries to accomplish in space resembles a highschool sports match.
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SEIL In short, landing humans on Mars could be done in the near future
for a much lower cost and would actually accomplish goals of genuine
value for resources, exploration, and scientific knowledge.

However, even Zubrin does not go far enough in the direction of free
enterprise and /zissez-faire capitalism. Even though he complains bitterly
about bureaucratic empire building, his plan was presented to NASA, not
to a private entrepreneutr. That is to say, it remains a government plan.
The powers that be want to know how it furthers their political careers.
Resources and knowledge of a distant planet are of no value to them
unless they can be translated into political capital. Our book, in sharp
contrast, is intended to overcome such obstacles by recommending that
private organizations pursue the project; for they do have goals of real
value. If they see a way to earn more than $55 billion," they will under-
take the task. Private entrepreneurs will find the investors to finance it.
They will not need congressional approval.

Venus

Conventional wisdom tells us of the impossibility of colonizing Venus. All
the same, the supposedly intractable transportation problems that apply
to Mars remain in effect for this planet. If we cannot access the former
sphere, we cannot do so regarding the latter. There is also the poisonous
Venusian atmosphere which is many times the density of Earth’s. The pres-
sure on the surface is about 1300 pounds per square inch, 90 times that of
the third rock from the Sun.' To find the same pressure on our planet
would require diving under water to a depth of approximately 3000 feet.
Furthermore, there is intense heat. The temperature at the surface
exceeds 460° C, or 870° E That is the hottest planet in the solar system.!”
An additional challenge to surface settlement is the slow rotation in

If it were really a private operation, it would undoubtedly be even cheaper than $55 billion. By
comparison, this amount would buy about 163 F22 Rapters.

19The Venusian facts listed herein are taken or derived from Choi, C. 2014a.

Mercury is much closer to the sun than Venus; so, it should be hotter should it not? Since the
former has no significant atmosphere with which to retain its heat, it is actually cooler: about
4500 C or 8400 F on the day side and —1700 C or —2750 F on the night side (Choi 2014b). For
more on this, see the discussion in this chapter below.
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which one day lasts 243 Earth days. Any housing capable of sustaining
men on the surface would need massive insulation plus one humongous
air conditioner. The Venusian gas is unbearable. Consisting of 96.5%
carbon dioxide, the atmosphere is unbreathable. Chemicals noxious to
man fill out the remainder. This includes clouds of sulfuric acid. This is
not where anyone wants to be, so the orthodox tell us.

In fact, entrepreneurs would find ways should the opportunity for
profit present itself, and in the case of Venus, such opportunities appear
to abound. First, it is an Earth-sized rocky planet. It can be expected to
have all the mineral resources of Earth: iron, silicon, uranium, etc.

The existence of petroleum is unknown, but energy sources are plenti-
ful. For one, because of its proximity to the Sun, solar energy would be
far easier to access. But would not those acidic clouds reduce this possi-
bility? The overcast would have a trivial effect when we consider one of
the most promising methods of living on Venus. The place for humans to
thrive is in balloons at a high elevation. Since the ambient atmosphere of
Earth is much less dense, the balloons filled with air at Earth-like pressure
would float."® The equivalent of Earth’s atmospheric pressure occurs over
30 miles above the surface. At that elevation, the temperature is much
less than at the surface.'” The larger the container, the less structural mat-
ter would be required for the respective volume. The amount of resources
required would be quite small compared to a similar occupied enclosure
on Mars.

The biggest problems would be making the structure acid-resistant and
finding ways to access the hard, rocky surface under so much pressure.
The first issue is easily solved with a material such as Teflon-coated Mylar.
It is of light weight. It could be manufactured on Earth and transported
to its new location and then inflated with air. Where would the air come
from? It would be filtered and derived from the Venusian atmosphere.
While such compounds as sulfuric acid and carbon dioxide are prevalent,

"¥To keep the air from compressing and sinking to an elevation too low for human health, the
colony would most likely need either a rigid structure like a Zeppelin or a second balloon compart-
ment filled with helium, methane, or ammonia. While the molecular weights of the latter are much
greater and less efficient than the first, they may be much easier to obtain.

19 The same effect is observed here on Earth. When one drives to a higher elevation in the moun-
tains, the temperature is found to be much cooler.
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nitrogen, argon, and water are still present. These can be separated and
pumped into the inflating sphere. Some of those compounds (carbon
dioxide and water) of course contain oxygen. The planting of gardens in
the proposed balloons would generate the breathable gas. In the interim,
prior to the development of a self-sustaining local system, oxygen could
be imported in liquid form or derived artificially from the environment
with the use of solar power.

Other more rigid compounds would be used for access ports and
doors. The vehicle would be of such a light weight that houses and facto-
ries could be built cheaply and thus be quite abundant. The entire struc-
ture could be organized like a condominium wherein the interior spaces
are privately owned even while the exterior structural elements are owned
by all in the form of joint stock shares.

Access to the surface could be made using pressure vessels. Humans
already have most of the required technology for this type of vehicle.
Existing submarines are capable of descending to the depth described
above, 3000 feet of water, and more. Such a device might need different
control surfaces that would more closely resemble an airplane, but there
again, we already have that technology. It is just a matter of ascertaining
the correct surfaces and shapes necessary to navigate the Venusian atmo-
sphere. The same principles of physics would apply. The Reynolds*® and
Mach?*' numbers would come into play just as at home. Only the magni-
tudes would be adjusted to the actual density and viscosity found on the
foreign body.

Once such aerial “submarines” were developed, travel to other balloon
colonies and/or the surface might well be easier than on Earth. Similarly,
Venus-bound surface vehicles could be developed for travel, and/or dig-

ging purposes.

*The Reynolds number is a dimensionless ratio of momentum forces to viscous forces. The num-
ber relates to whether gaseous flow over a wing will be laminar or turbulent. For more on this refer
to Warhaft 1997.

*I'The Mach number is a dimensionless ratio between the velocity of an object moving through a
fluid medium and the speed of a compression wave of which the speed of sound in air on Earth is
an example. The number relates to whether the flow can be understood as incompressible or not.
Generally, at speeds above Mach 1, the gas is effectively incompressible. For further reading on this
see Jessa 2010.
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Since none of the preceding has been accomplished, it is all speculative
of course. This is presented merely to show that occupation of Venus is
not as farfetched as the naysayers would have us believe. While new chal-
lenges to overcome will present themselves, there is nothing in either the
Martian or Venusian environment that cannot be overcome. The key to
space exploration is the freedom of explorers to try even at risk of life and
limb for the sake of “going where no one has gone before” for the fun of
it. The same applies to Mercury and the extra-terrestrial moons.

Mercury

This planet appears particularly inhospitable because it is the closest to
the Sun, rotates very slowly,” and has little atmosphere. Nevertheless,
“where there is a will, there is a way.” Of course, much more than
willingness would be required to colonize this innermost planet, at pres-
ent. But that is just the point. Nowadays, except by using heat- and cold-
tolerant robots, we lack the technology to even consider accessing
Mercury. It will likely be a long way down our list, long after our Moon
and Mars. But it is never too early to consider a trip there, and, eventu-
ally, a permanent settlement. When should this occur? In our opinion,
not until in the view of an entrepreneur, the possible gains outweigh the
costs. When and if such an expedition is undertaken, it will be solely with
the “dime” of such a businessman. It would not violate the rights of any-
one else. Thus, it would be no one else’s concern as to whether and when
it occurred. Hey, we all root for our sports teams; why not, also, for suc-
cessful businessmen in general and colonizers?

Why is Mercury so inhospitable? Its elliptical orbit lies between 29 and
43 million miles from the Sun, by far the closest in the solar system.? It
has a day equivalent to 59 Earth days or about two-thirds of a Mercurian
year of 88 days. On this planet, many days will include an exposure at the

It might be better if it were in tidal lock (that is where the orbiter has slowed rotation to match
the period of revolution about the Sun because of the breaking forces induced by the spin). Then
the entire terminator (the line at the edge of sunlight and darkness) would be relatively easy to colo-
nize as the properties described below at the poles would exist for the entire belt.

23'The data in this section is based on Choi 2014b.
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perihelion.?* In short there is no spot on the planet other than the poles
that does not experience full exposure to Sol at a short range accompa-
nied by extreme heat and deadly radiation. Due to the near perfect align-
ment of the axis of rotation perpendicular to the plane of orbit, there is
no long-term or seasonal blockage of daylight. This coverage is in no way
tempered by the negligible atmosphere.”” During this time, heat and
radiation would be devastating to all who ventured out into the open.

Another negative is the apparent energy requirements for travel to and
from. While the escape velocity from this hellish planet is not too bad
compared to Earth or Venus, one must consider that it is far down in the
solar gravity cone. In other words, escape from the Sun would be a
challenge. Apparent energy requirements could exceed those required to
reach celestial objects much farther away. The required effort may neces-
sitate the development of innovative technologies such as a solar sail*® for
both braking and acceleration.

In terms of colonization, the poles would be easiest. At or near these
two places, the surface temperature would be quite reasonable. Water ice
has been discovered in the floors of craters in those zones. Even so, should
one stand up and be thus exposed, radiation protection would be manda-
tory. In fact, such depressions are the most likely places for habitation in
that buildings could not be melted. Unfortunately, these “habitable”
zones are small. The other possibility is movable vehicles that remain near
the dark side of the terminator shortly after sunset.”” There the ground
would radiate heat from its recent exposure to 1400 hours of direct sun-

light but would be shielded.

%1In an elliptical orbit the perihelion is the phase closest to the Sun. At this point, Mercury moves
faster than it rotates; so in a typical day, the Sun appears to rise in the East, proceeds Westerly across
the sky, stops and backtracks towards the East, and then after about 90-some hours resumes its
Westerly movement. If the Sun rises where one is standing when passing the perihelion, it would
then fully set on the same horizon only to soon rise again. Its antonym, aphelion, refers to the point
farthest away (Rao 2015).

»The “atmosphere” is constantly blown away by the solar wind but is replenished by material from
that very same wind, radioactive decay of its crust, and bombardment of micro-meteors. It consists
mostly of oxygen, sodium, and hydrogen with some helium and other elements (Choi 2014b).

%6 A solar sail is a large sheet-like structure resembling an airfoil but reacting to the solar wind. The
size means that the force required to retain its form would necessitate a substantial structure (Light
Sail n.d.).

?Here we refer not to a killer from the future but to the dividing line on a planet between night
and day.
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But why colonize Mercury of all places? As with many of the other
potential targets, minerals seem to supply some interest. Mercury has a
large metallic core which could be beneficial to exploit. Should entrepre-
neurs find this or any other assets profitable on net balance, the planet
would be colonized.” Shortly after sunset, one could tunnel into the
surface. Once there the temperature would be more even and moderate.
The trick then would be to discover a likely place to drill.

Extra-terrestrial Moons (Europa, Ganymede,
Titan, Etc.)

These moons exhibit wide variety.”” One common element is that they
are all very cold compared to the inner planets.’”® They vary in size with
the larger ones falling within a range between Mars and Pluto. The smaller
ones more closely resemble the objects discussed in Chap. 9. It is impor-
tant not to conflate size with the strength of gravitational attraction.
Density is the primary concern. Even though Jovian moons Ganymede,
Callisto, and Io as well as Saturn’s Titan are larger than Earth’s Moon, all
but Ganymede have less gravity. All are less dense because they tend to
consist of materials of lower mass per volume, i.e. less iron, uranium, etc.
but more silicon, carbon, oxygen, etc. Nevertheless, they are potentially
attractive targets for exploration.

At 8% larger than Mercury but with only 45% of its mass, Ganymede
obviously consists of much lighter materials. It appears to have massive
oceans beneath a thick crust of ice (Zimmerman 2014; Kramer 2015).
This layer of water could run about 60 miles thick. Though probably very
salty (sodium and chlorine rich, though other salts such as lithium car-
bonate or potassium chloride would most likely exist as well), it could

* Most likely this would occur many years in the future, with a vastly improved technology.

»For a scaled chart of visual images of the known moons of the solar system refer to Dark
Government n.d. For a description of features of the larger objects in that chart refer to Pink 2015.
Data in this section related to the density and gravitational attraction of these moons is based on
this article. For a tongue-in-cheek egalitarian analysis of the moons of the solar system, see Block
2014.

3This statement and most of the comments in this sub-section refer to the Mars-sized moons of
the outer planets. For tiny celestial bodies around Mars, like Phobos and Deimos, much of the
discussion about asteroids in Chap. 9 applies.
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provide a valuable resource, plus a jumping off point, for exploration of
the outer solar system and beyond. This would only require the use of the
well-understood technology of desalinization. One could build colonies
on either the darker and older surfaces or on the more recent icy crust’
of the seas. One very interesting possibility would be that with a massive
salt ocean, life compatible to Earth could already exist or could be intro-
duced, though it would have to be halophile (high salt-friendly) which
would limit the possible choices. Such life would have to be adapted to
darkness as sunlight, already much dimmer than at Earth, could not pen-
etrate miles of dirty ice (further limiting choices). The thin atmosphere
consists mainly of elemental oxygen plus O, molecules with a trace of O;.
In short, such atmosphere as there is would be quite corrosive. Escape
velocity from the planet would be fairly low, but Jupiter’s gravity could be
an issue. Nevertheless, the orb’s resources plus the potential for it to host
natural or introduced life as a food source will one day make it an attrac-
tive location for a base of operations. Europa, smaller than Earth’s Moon,
is also large and similar to Ganymede except that its surface is much
younger, though it suffers from higher radiation (Schirber 2009).

Callisto is the second largest and located the farthest away from the
home planet of the Galilean®* moons (Zimmerman 2012a). As evidenced
by its heavily cratered surface, it is the oldest in the solar system. It is also
the least dense. Its distance from Jupiter means that the tidal forces and
radiation emanating from that giant are much lower. Like Ganymede, it
appears to have a vast sub-surface ocean, and it has many of the same
attractions and challenges. Since Callisto has the least radiation® and is
farthest from Jupiter, it would make an even better base of operations.
With all the water and the ability to produce fuel and possibly host life,
it is the most attractive location of all Jovian moon candidates for a base
of operations. A viable habitat could be built within the crust to protect
against the low temperatures.

31 About 60% of Ganymede’s surface is more brilliant than the darker portions which are marked
by significant numbers of impact craters. The more extensive lighter surfaces are known to be more
recent because of the relative lack of such impacts. It is marked with ridges that are theorized to
stem from tectonic activity and tidal forces (Kramer 2015).

*2Jovian moon discovered by Galileo Galilei.

3The least radiation, especially when in conjunction with reduced tidal heating, also means that there
is less heat available. This fact could mean that this moon is less suitable to host life than Ganymede.
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Being the most volcanic body in the solar system, the third largest
Jovian moon is o which is entirely different from the other Galilean orbs
and not very hospitable (Zimmerman 2012b). Some eruptions can cover
the entire surface. At —202° F, it has sulfur dioxide snow fields. This
chemical is the main component of its atmosphere. Unlike the other sat-
ellites in the Jupiter neighborhood, Io has little if any water because of its
internal heat and because as the closest to Jupiter, the extreme radiation
has driven water away. The internal heat results from the gravitational
effects of the largest planet in the solar system on a body with an elliptical
path. In addition, by cutting across Jupiter’s field lines of magnetic forces,
it is in effect an electric generator. In terms of colonization, the condi-
tions would be hellish and the gravitational issues for approach and take-
off would be the most difficult in this celestial neighborhood.

Titan, a moon of Saturn and the second largest after Ganymede in the
solar system, is the only other body in the Sun’s neighborhood besides
Earth known to have large bodies of liquid on the surface (Redd 2015).
Its oceans consist of liquid methane (CHy) and ethane (C,Hy). Titan’s
atmosphere is deeper than Earth’s and consists mostly of nitrogen with a
sizeable portion of methane. It has methane and cyanide (CN perhaps in
the form of HCN) clouds and rain. Other hydrocarbons form great sandy
deserts with dunes. The presence of a liquid water and ammonia (NHj)
ocean below the surface is suspected but not confirmed. These facts make
Titan a worthy contender for colonization. The abundance of fuel alone
is a big draw. Incidentally, there is speculation that as our Sun approaches
red giant phase, Titan would warm to the point of supporting liquid
oceans of H,O on the surface and thus become an alternative home for
humanity, though the gravity would be much lower.
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The Gas Giants

After looking at most of the other objects in the solar system, surely colo-
nizing a gas giant planet ought to be beyond the pale. As described below,
high gravitational attraction and atmospheres with excessive pressure will
challenge any voyagers.

With the distances involved in approaching these orbiting mega-
spheres, certain obscure practical problems with space travel make them-
selves felt more strongly than for nearby destinations. After a five-year
voyage, the Juno space probe (NASA 2016a) has arrived at its destina-
tion. Probes (Chap. 5) are fine for their purposes, but in contemplating a
manned spacecraft, explorers must solve some issues that are not imme-
diately apparent. Shockingly for some, your authors maintain that pri-
vate organizations are best able to develop the required solutions.

The first issue is a standard scientific challenge: the lack of gravitation-
ally induced weight. To some extent the effects of weightlessness are well
understood from previous studies including one just completed at the
International Space Station (NASA 2016b) in which astronaut Scott
Kelly spent nearly an entire year in space with zero gravity. An example of
the effects on the human body includes fluid shift that can cause increas-
ing pressure in the cranium and the eyes. The usual approach to solving
this issue is to propose a rotating disk that induces centrifugal force. Any
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deleterious results to the human body after 10 or more years (round trip
of five years each way plus the residence time at the destination) will
become much more pronounced than felt in a mere one year. A similar
structure or some other means of providing artificial gravity must be
planned to keep the staff healthy. Assembling this mass in space at a rea-
sonable cost requires free-thinking individuals of the sort that only entre-
preneurs can provide.

For that year in space, Kelly was accompanied by Mikhail Kornienko, a
Russian cosmonaut. Apparently, they could live together in confined quar-
ters without one killing the other. That is an accomplishment. However,
they were near Earth. Radio calls, normally paced conversations with
numerous people were possible. Such discussions will not feel normal if it
takes a few hours to receive a response to one’s last statement. Isolation,
severe as it may have been on the ISS, will be compounded by the drawn-
out communications with earthlings. In addition, the travelers to the outer
planets face a deprivation of many cultural activities. Granted they can
stream a live sports event on TV, but they cannot attend a live concert.
They will be unable to browse a book store or feel a sea breeze on their faces.
For the sake of variety and mental health, there must be more than just two
people. They must have some way to resolve conflicts. They must be able to
get away from each other. And those 10 years? That is for a Jupiter run—to
the closest large orb. The others are even further away. This potential bore-
dom suggests a need for the type of varied services and a vibrant, engaging
society at which commercial enterprises excel. It will be more of an ecology
than a machine. This chapter dwells on a few of the challenges that might
be experienced on or near the large planets themselves.

Jupiter

Jupiter, aside from its moons discussed in Chap. 7, may well be the least
promising planet in the solar system for colonization. This is not to say
that at some point in the far distant future some entrepreneur may not
devise a technology to approach this orb. The problem falls into two
broad categories—attractive resources and difficult challenges.

While the solar system’s giant may contain a rocky core with resources
similar to those of Earth, most of the planet consists of hydrogen and
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some helium.! These assets exist elsewhere in the solar system where they
are much easier to access. Surrounding the hypothetical rocky core, the
Jovian globe has a layer of metallic hydrogen (Seligman n.d.)* which is a
state wherein the electrons become independent of the nucleus. It then
becomes a conductor of electricity which explains the intense magnetic
field at about 20,000 times as strong as that of Earth’s (Choi 2014a).’
However, one enticing possibility is that the deep atmosphere could sup-
port carbon rain in the form of diamonds.

The challenges are manifold. First the pull of gravity is 2.4 times that
of Earth. This means that the energy required to approach and take off
would be gargantuan. Furthermore, the weight of the atmosphere there is
much greater than even at the center of Earth. The strong magnetic field
traps radiation of high-energy particles into large belts capable of damag-
ing even heavily shielded space probes. Due to this radiation, Jupiter
broadcasts radio waves. The winds in the atmosphere exceed 400 miles
per hour and are very turbulent.

Perhaps the biggest challenge of Jupiter is that it is so big. That is to say, it
is not scarce. There is more than enough of it to go around, even if a
Malthusian nightmare overtook humanity, and we were trillions or quadril-
lions of people, instead of a mere seven billion, and somehow could over-
come the physical impossibilities mentioned above. In fact, just to show
how silly we can be, Jupiter is so large that if we assigned one cubic mile of
it to each person, that planet could accommodate over 340 trillion people.

Saturn

Saturn is much like Jupiter in terms of composition.* As such, the bene-
fits from colonization are likewise limited. Challenges are similar but
somewhat reduced. Gravity at the surface is not that much more than

!Facts about Jupiter can be verified by reference to Choi 2014a and Trefil 2012.

?An alternative view is that hydrogen does not form a liquid metal at high pressures but takes on
one of two other forms: an unusual solid in which molecules associate weakly with neighbors and
another in which they bond with adjacent particles to form planar sheets (Foley 2013).

3We greatly rely on this author for our discussion of these large planets.

“4Facts about Saturn can be verified by reference to Choi 2014b and Trefil 2012.
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that on Earth.> Winds have even greater velocity, reaching up to about
1200 miles per hour. The magnetic field of this ringed planet is only

about 600 times as strong as ours.°

Uranus

Among the four gaseous outer planets, Uranus, along with Neptune, is
sometimes referred to as an ice giant since its atmosphere is made up of
ice instead of gas (Redd 2012).

The troposphere is a methane haze that imparts to it a blueish-green
color (Harrison 2010).” Even though this planet is much larger and more
massive than Earth, its gravity is about 10% less (Williams 2016). This is
because it is composed of much lighter materials than is our home: ices
comprised of water, methane, and ammonia. However, the atmosphere is
mostly hydrogen with about 15% helium.® The weather is rather life-
threatening with winds at the equator exceeding 500 miles per hour. The
extreme axial tilt, 98 degrees,’ results in extended 21-year-long seasons.
The ensuing spring time storms are both massive and potent.

The methane haze limits our ability to know what is inside the plan-
et.'” One of the first challenges would be to further explore the interior to
ascertain its contents. This orb emits slightly more heat than it gains from
the Sun.!' It most likely has a small rocky core, but that is uncertain at
this time.'* The bulk of its mass is made up of an icy mantle. The “ice” is

> Saturn’s gravity is only about 7% higher than Earth’s according to Williams 2016. This sounds
counterintuitive. The reason is that most of the mass is farther away from the surface (i.c. deeper)
than Earth and in net consists of much lighter materials such as hydrogen and helium instead of
our planet’s iron, silicon, lead, and such.

¢Ibid.

7Facts about Uranus can be verified by reference to Harrison 2010 and Williams 2016.
8Williams, Ibid.

' Williams, Ibid. The tilt means that once every 84 Earth years (the length of one Uranian year) the
North Pole is aimed almost directly at the Sun. Also of interest, the direction of spin is opposite to
that of every other planet of the solar system except Venus.

'“Harrison, op. cit.

Ibid.

21bid.
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not of the sort with which humans are familiar. Due to the extreme
weight, the surface of the mantle is well above freezing (0° C)." The sur-
face pressure at the ice mantle exceeds 1000 bars.'* In other words, the
mantle of water and ammonia results from high pressure more than cold
temperatures. While the temperature is not prohibitive, colonization
would require the ability to withstand those horrific pressures.

Other than its moons," how could this planet be colonized? The first
step would likely be a probe wherein the internal workings would not be
deformed by the hostile environment. We cannot say this for sure, since
it is our belief that the best way to approach any such effort is via the free-
enterprise system. And it is impossible for mere theoreticians of capital-
ism, such as the present authors, to fully anticipate what actual
entrepreneurs will do.'® If, hypothetically, shoe stores, or restaurants, had
always been the task of government, and then it came to pass that these
industries were suddenly privatized, it would be beyond our ability to
predict where such stores would be located, what, precisely, they would
sell, etc. The statists would ask the usual questions:

* Who will provide them?

* How much will it cost?

* Where and how will manufacturers obtain the resources and labor?
* We have always done it this way, why change?

* Etc. ad nauseam.

B1bid.

"“Williams, op. cit. One bar equals 14.5 pounds per square inch (29.5 inches of mercury) or
slightly less than the earthly average atmospheric pressure at sea level.

>The Uranian moons are quite small and consist mostly of water and rock. Refer to Chap. 9
regarding the colonization of small celestial bodies.

19The concern expressed in this paragraph relates to the very common desire of statists to demand
specific, though ossified, answers. Free thinkers tend to accept uncertainty and enthusiastically “go
with the flow.” They know that people are always thinking of how to improve their lives and that
this constant series of acts improves the lot of everyone. In sharp contrast, both left-leaning social-
ists and rightist neo-conservatives (fascists) incline towards the need for a plan laid out in detail in
advance. They fail to appreciate that their “clever” proposals will invariably be undone by the mere
fact that people act to promote a future better in their view than that which would otherwise have
obtained (Mises 1998). Among the latter, a frozen rigidity of thought is all too common.
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Since these questions can never be answered in advance of entrepre-
neurial activity, fearful and wimpy statists will inevitably resist privatiza-

tion as unfeasible, or worse.!”

Neptune

Neptune is much like Uranus but warmer (Harrison 2010)."® It has a
similar ice mantle and atmosphere. Under present technology its pressure
will inhibit colonization. A probe like that described above might be pos-
sible to investigate the interior. As with Uranus, much needs to be learned.

Triton is a large moon of this planet (Harrison 2010) that bears many
similarities to Pluto, mentioned in Chap. 9.

Why even discuss these four planets, given that, even under much
more advanced technology, it will neither be years nor decades, and pos-
sibly not even centuries, before human beings can incorporate them into
our economy? There are several reasons. For one thing, we wish to be
thorough in our description of likely colonization targets. To ignore these
gas giants would be to overlook the greater portion of the mass of planets
in our solar system. For another, no one can determine in advance when
(or if) members of our species will be able to survive in these far-away
places. Sometimes, scientific and engineering advancement can occur
rather quickly. Who would have thought, years ago, that men could fly or
travel in space or walk on the Moon? Third, we wish to demonstrate in
this way the power and potential of free enterprise; we dare to contemplate,
perhaps long in advance, a time when capitalism will be able to do the
seeming impossible and render this forbidding real estate amenable to
consumerism. Just think of the boost to the tourism industry afforded by
Saturn’s rings!

7While many do not have the imagination to overcome challenges on their own and readily
assume others cannot, the worst of the statists are perfectly willing to injure, cage, or even kill those
who emerge from Plato’s cave and see the light, especially if they then proclaim what they see.
'8 Yes, it is warmer even though farther away from the center of our little solar system. It emits more
heat than it receives from the Sun. The source of the internal energy is a matter of speculation.
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Asteroids, Comets, and Other
Non-Planetary Objects

Asteroids, comets, dwarf planets, and other non-planetary objects
(including centaurs)' exist in a wide variety of sizes from near planetary
to small rocks and ice chunks.? The larger objects could be treated like the
smaller planets such as Mars or Mercury. Smaller objects could be home-
steaded’ in their entirety. As we consider larger denizens of space, a con-
tinuum (Block and Barnett, 2008) exists where conceivably any number
of owners could divide up ownership in them either by shares or spatial
lots. The object of traveling to these small, and not so small, orbiting
bodies is to set foot* on them and earn a living in a new and exhilarating

!"The mythical centaurs were descendants of Centaurus, a son of the music god Apollo, half man, half beast
(horse). We are not here discussing those creatures. We discuss, instead, small celetial bodies in an elibtical
orbit about the sun with a semi-major axis inside the Kiuper Belt and near or outside Jupiters orbit.
?Even grains of sand are included in this inventory, if it is to be complete.

?For the libertarian theory of homesteading, see Block 1990, 2002a, b; Block and Edelstein 2012;
Nelson 2015; Block and Yeatts 1999-2000; Block vs. Epstein 2005; Bylund 2005, 2012; Grotius
1625; Hoppe 1993, 2011; Kinsella 2003, 2006, 2009; Locke 1948; Paul 1987; Pufendorf 1673;
Rothbard 1973, p. 32; Rozeft 2005; Watner 1982.

4On Earth, the homesteading tradition is indeed to “set foot” on virgin territory, so that it can be
brought into ownership status. This may or may not be possible for the heavenly bodies. We advo-
cate an extension of homesteading theory to space by allowing for additional techniques, such as
robots. If an entreprencur never “sets foot,” personally, on an asteroid, but develops it mechanically,
we claim he would be the rightful owner of whatever territory with which his robots mix their

© The Author(s) 2018 29
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environment, one that challenges the assumptions and experiences of the
settlers. Granted, the robotic probes of governments and state-run uni-
versities send back interesting information; but it is not the same as being
there. More to the point, it is not the same as employing the object for
useful purposes.’

It is personal exploring, living, engineering mines, building factories,
and constructing houses that inspire the emotions, not robots. This can-
not be denied; however, we argue that mechanical means of justifying
property titles would also be legitimate. The knowledge that men and/or
their machines belong in space unbeholden to others drives exploration.

Dwarf Planets

“Dwarf planets are spherical, or nearly so, and orbit the Sun just like the
eight major planets. But unlike planets, Planetoids are not able to clear
their orbital path® so there are similar objects and smaller debris at roughly
the same distance from the Sun. A dwarf planet is much smaller than a
planet (smaller even than Earth’s moon), but it is not a moon. Pluto is the
best known of this type of space body” (Erickson 2015).

Eris (Williams 2015) is a good example.” It is the largest, known,
Kuiper belt object. The orbit takes 558 earth years. This body holds defi-

nite interest for space explorations in that a theory of internal heating via

“labor.” Should a developer construct an automated device capable of mining platinum, send the
contraption to an asteroid, and put the metal to beneficial use, then he has indeed become the
proprietor, in our view. Should said person devise a loading procedure and transport the mineral to
Earth, the same would apply. For a similar extension of “classical” Lockean-Rothbardian-Hoppean
libertarian homesteading theory to nature preservation, see Block and Edelstein 2012.

> A useful purpose is defined by the owner. So-called stakeholders have no stake and, therefore,
should have no say.

¢This definition is somewhat slippery in that it could be said that planets also do not entirely clear
their path. Consider asteroid 2010 SO16. From Earth’s point of view, it follows a horseshoe orbit
crossing over our path alternating between slightly inside our orbit for about 175 years until it starts
to catch up, then because of Earth’s gravity is propelled to a higher energy level where it falls behind
us for the next 175 years (Atkinson 2011). Our planet has not cleared this object from its orbit.
’Formerly known as Xena. Other known Kuiper belt objects of substantial, small-world size
include in size order: Pluto, Makemake, Haumea, Sedna, and Quaoar (Erickson 2015). (The des-
ignation of Pluto as a dwarf planet remains controversial.)
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radioactive decay suggests that it may sustain an internal ocean.? If there
is such an underground sea, life compatible with mankind’s earthly expe-
rience is possible. Williams goes on to describe the surface as containing
frozen methane. With a potential energy source’ and water, the plutoid'
could be used as a base for further exploration. Some mini-planets might
have hot or warm cores. The valleys and polar areas could be filled with
ice or non-dense material. Some could even have a thin atmosphere and
geysers spewing H,O. Enterprising entrepreneurs will eventually explore
in more detail the surficial and internal composition and find first hand,
additional resources.

Another dwarf planet, in this case in the asteroid belt, is Ceres.
According to Marder and Scuiletti (2015) it has roughly the surface area
of Alaska, Texas, and California combined. It rotates with a 9-hour day
and appears to have quite a bit of water. In fact, it may be expelling H,O
through geysers. That would suggest a heat source such as that caused by
radioactive decay. All these properties, combined with the fact that it is
much closer to Earth than plutoids in the Kuiper belt, makes it very
attractive for development. As with Eris, Ceres is easily large enough to
support exploration by multiple entrepreneurs with diverse businesses.
No currently known reason would prohibit development of its own inde-
pendent economy.!

Challenges that developers will have to overcome involve low gravity
and lack of atmosphere. However, with sufficient water, a rocky core to
explore for minerals, heat, and relatively abundant sunlight, Ceres could
become quite productive and self-sustaining. To do so would certainly be
easier than developing Eris. But for this to occur, freedom from power
freaks, especially terra-bound bureaucrats, is necessary. The reason is that

8An internal ocean is a body of liquid water beneath the surface of an otherwise frozen planet
which is warmed above the melting point by heat generated by an internal source such as radioac-
tive decay.

?Tt may be that we should not count methane as an energy source. It cannot generate energy with-
out an oxidizer. Here we assume that if such does not already exist on Eris, it can be obtained
elsewhere and imported. Besides oxygen, fluorine, sulfur, or chlorine can serve as efficient elemen-
tal oxidizers along with a variety of chemical radicals.

'"Plutoid, meaning “resembling Pluto,” is an alternative name for a dwarf planet.

"""That is other than governmental hegemony and statist attempts to assert control.
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the funds required to build pressurized greenhouses for agriculture, a
permanent space port, and mines beneath the sub-surface oceans, etc.
could only be raised in an environment of secure property rights."?
With a celestial body of this size, one would expect Ceres over the eons
to have intercepted many asteroids and to have multiple types of minerals
for exploitation. The mining opportunities would be almost endless. It
would avoid such challenges as zero gravity'® that would be expected on
mere asteroids. On the other hand, the structures required to support
underground mines would be minor compared to similar ones on our
planet. If efficiency and self-reliance can be achieved, mining and manu-
facturing, let alone low transportation costs, could render mineral extrac-
tion competitive or even cheaper than earth excavations. Ownership
could resemble a Martian scheme (See Chap. 7). There is no reason an
off-world society would not resemble that of our present planet because
individuals would exhibit a broad variety of personalities and interests
and at the same time share in communities with parties and fellowship.

Large Asteroids

The larger asteroids, such as 704 Interamnia (Sato et al. 2014) or 121
Hermione (Marchis et al. 2009), have sufficient gravity for men to work on
the surface.'* They are large enough to have variegated physical properties

'2An argument against the concept that funding requires secure property rights is that it would
require vast funding, and only government has sufficient wherewithal to accomplish anything like
these Herculean tasks. We respond in two ways. One, from where did government obtain these
revenues in the first place? Obviously from the private sector. If it would stop doing so—Dbetter yet,
also return these mulcted funds—the free-enterprise system would face far less of a challenge.
Secondly, has anyone ever heard of a stock market? This is the way, par excellence, for private people
to amalgamate financial resources.

'3 Many might wonder why zero or near-zero gravity would be an intractable issue. One might have
thought it would not be, since it would be easy to move otherwise heavy machines around. The
reason is that it would take no effort to accidentally launch oneself or one’s equipment into outer
space. All operations would require tethers, personal rockets, and/or other clumsy equipment.
Without a method to gain purchase, such simple tasks as tightening a screw become major chal-
lenges. Of course, all such challenges can be overcome; the only point here is that even the minimal
gravity of a plutoid would make life easier.

4“Some regard the minor planets of the asteroid belt as asteroids; herein we have discussed them
separately because (1) they share certain characteristics such as being spherical unlike smaller
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both in terms of depth and surface irregularities.”” They likely would have
hills and mountains. For these, the larger they are the less chance a single
entity could homestead the entire asteroid.'®

Miners would test for and follow veins of minerals. Even farming
might be possible. For example, it could take place inside a greenhouse
with an artificial carbon dioxide rich atmosphere at earth-like pressure
and temperature. Possibly, surface lots could be surveyed and developed.

Similarly, bases for staging further exploration could be developed.
This would be true especially if such a celestial body had usable resources
with which to build and fuel vehicles. Imagine the energy savings for a
launch when the gravity is a twentieth that of Earth. Manufacturing in
cases where low gravity is beneficial would perform even better than on
plutoids. Consider the simplification if the object were in a state of tidal
lock (discussed previously in Chap. 6, note 14) with respect to the Sun.
All the work could be completed on the sunny side. With such bodies,
though a self-sustaining economy is difficult to visualize, permanent resi-
dence would be a clear possibility.

Small Asteroids

Small asteroids present a wealth of intriguing opportunities and challenges
(Planetary Resources n.d.). The first test of human endurance and efhcient
work relates to the lack of adequate gravity and atmosphere. A human
could accidentally launch himself from the object by simply jumping or
running a jackhammer. Spacesuits and anchors are required. A small dyna-

objects, and (2) the smaller they are, the more difficult it is to imagine a multi-owner, self-sustaining,
self-contained economy with many-faceted enterprises.

®One rather startling irregularity of interest is the variation of gravity on the surface. For a
dumbbell-shaped object of sufficient size for gravity to be significant and able to hold gases, a per-
son would weigh more near the waist than at the far extremities (depending on the exact shape
there might even be spots on the surface with negative gravity, i.e. one would be pulled away from
the surface). If it had an atmosphere, gases might accumulate at the midriff while leaving a near
vacuum farther out: that suggests some interesting possibilities for manufacturing processes that
could never be attained on a planet such as Earth.

!*Rothbard (1982a, b) discusses the “technological unit.” This refers to the minimal (and by impli-
cation maximum) size of property necessary to be viable. The point is that in this context, it might
well be that it would be “one per customer” in terms of owning an entire heavenly body, if it is small
enough.
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mite explosion could, for a loosely cemented entity, separate it into mul-
tiple pieces.”” At the same time, these limitations provide boundless
prospects. Unlike for large space objects, both landing and launching are
simple, low-energy affairs. There would be no chance to burn up in the
atmosphere during entry. Low gravity would mean that lifting precious
material to the surface and loading it onto a vessel would be cheap and
easy. The small size that would enable industrialists to avoid the expenses
of survey is but one more example of the benefits. Perhaps most important
is being far away from aggressors who might wish to intrude.

An asteroid lodged at (or orbiting) a Lagrange point'® would have
additional advantages. Competition for their occupation would be
expected. One use for these points in space, as discussed in Chap. 5 on
space probes, would be to install satellites such as a telescope at Earth’s
L-2. Located there, it would remain constantly in the Earth’s shadow.
Similarly, two telescopes orbiting any L-2 point'” but within the shadow
of a large planet such as the Jupiter L-2 locus could offer a stereo view?
for quite a long distance into space. Through the use of direct propulsion
or a gravity tractor (Wall 2014), an asteroid could be moved to any of
these locations with respect to each of the planets. A body small enough
to be moved, but large enough to provide a stable and workable surface
area, would provide a wealth of opportunities. It would offer a base at a

'7'The libertarian analysis of gun control, dynamite, and the legitimacy of nuclear weapons, depend
intimately on the size of the planet on which human habitation exists. See on this Block and Block
(2000).

18 Refer to Chap. 5, for more on Lagrange points. For a reminder, L-2 is in direct solar orbit outside
of Earth’s orbit but keeps pace rather than falling behind.

19 An orbit of L-2 (called a halo orbit) would be unstable, and the satellite would tend to drift out
of position anytime it was perturbed. Therefore, the telescopes would require thrusters to aid in
station keeping.

2 A stereo view is one where two visual sensors at some distance from each other provide depth
perception. Human eyes are a case in point. The greater the separation from each other, the greater
the ability to judge distances. Here the idea is to take one photograph aimed at the same object
when on one side of the Sun and another from the other side. The same thing is now done from
Earth, but the stereoscopic effect would be more powerful when these two photos were from
Jupiter’s shadow. For just as our two eyes help us discern distances by looking at an object from two
directions, so can taking a photo from two such locations. Another illustration is the old stereo-
scopic double photo viewers that were the rage in the late nineteenth century. Each of the two
photos was taken from several feet apart to exaggerate the perception of three dimensions. Further,
being in the shadow of the planet helps to reduce interfering light.
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predicable position; it would remain where it was initially placed.?! The
essential requirement for such use is that the property rights to the aster-
oid and the location in space are secure so that it is worth the investment
to move the asteroid and install the equipment.

Entrepreneurs can be expected to find mining asteroids a worthwhile
endeavor. For example, small Type M** space objects might prove to be
pure, uniform nickel or iron requiring little or no refining (Planetary
Resources n.d.).” One huge benefit to mining an object in space is that
no NIMBYs* would interfere with the operation. Could it be that the
real reason governments wish to restrict private space development with
provisions such as those outlined in the United Nations Treaties and
Principles on Outer Space (2002), is that they cannot abide the idea of
people being outside of their control.” Be that as it may, only private
parties tend to have the wisdom and foresight to find resources in space
and to overcome the obstacles necessary to convert them into valuable
assets rather than mere objects of curiosity.

Comets

Comets are distinguished by their properties and erratic orbits. Choi
(2014e) describes them as “dirty snow balls.” They vary in composition,
but usually contain water and typically consist of the ices of ammonia,

I'That is an asteroid at a LaGrange Point would keep position with respect to the Sun and planets
with the use of thrusters for station keeping.

*Type M refers to a metallic asteroid and usually consists of one uniform element such as molyb-
denum or osmium but generally not both.

# Little or no refining is needed because asteroids date from the very beginning of the formation of
the solar system. They were part of the star-forming dust cloud for our Sun. The most dominant
nickel and iron Type M asteroids originally emanated from dying stars. During the last stages of
stellar fusion circumferential zones of uniform elements existed so that pure chunks, our proto
asteroids, would be part of the nebula formed by the blast. The heavier elements such as platinum,
lead, and thorium may have come from the collision of stellar remnants such as neutron stars
(Grossman 2013). They too would likely be pure. Since that time, they have not undergone erosion
or mixing as they would were they part of a larger planet.

% Not In My Back Yard.

» Perish the thought. On a serious note, this strikes us as similar to the concept of the Berlin Wall
(or Donald Trump’s wall which the Mexicans will supposedly pay to construct) or charging an exit
tax to emigrate. How dare someone move away? For more on this see Chap. 2 on man’s inhumanity
to man.
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carbon dioxide, methane and other less-common elements and com-
pounds. The orbits of the ones with which men are familiar are typically
elliptical in shape and extend from the inner solar system to beyond
Jupiter to the Kuiper belt or the Oort*® cloud. Containing both water
and energy-rich chemicals, they, too, offer prospects for enterprising
explorers.

Comets provide some very interesting opportunities for private space
explorers. Imagine a relatively large comet. On the outward journey from
the inner solar system, one could hitch a ride to the Kuiper belt or Oort
cloud orbiting outside of Pluto and Neptune. Find a likely inbound
comet, calculate its orbit, and determine a path to meet it somewhere
near one’s base. Then ride it out along its usual path. Think of the poten-
tial energy savings. It would be, in effect, a quasi-free spaceship.”

The more volatile materials of the comet, when heated, become gases.
As space bodies containing gases such as water, methane, and even more
complex long-chain hydrocarbons and amino acids, they provide usable
resources. Hitching a ride could provide time to mine such chemicals and
use them together with an oxidizer for generating heat during the trip
outward and thereafter. For interstellar travel, one could travel to the
outer reaches of the solar system where one could launch towards a desti-
nation with minimal gravity from the Sun after having accumulated vast
resources for the trip.

Centaurs share may of the properties of comets and are often regarded
as comets but have some of the properties of large asteroids and even
minor planets (Clavin and Harrington 2013; Erickson 2015). They have
unstable orbits that cross that of one of the gas giants. These large planets
can perturb their path around the Sun and thereby cause permanent
changes that result in travel to the inner solar system or expulsion from
the solar system.

What of the danger of a comet impacting with the third planet from
the Sun? The movie Armageddon depicted just that scenario. In it, our

%The Oort cloud is the spherical collection of space objects that lies beyond the Kuiper belt. It

tends to extend about half way to the neighboring stars.

77 A widely used phrase in economics is “free rider.” That means something quite different in the
context of the dismal science, but it might readily be employed with regard to riding a comet to the
outer reaches of the solar system.
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heroes saved the Earth, of course. But which occurrence is more likely?
That this protection could be achieved by government, or the private sec-
tor of the economy? Most neo-classical economists would choose the for-
mer, due to the so-called public goods “market failure.””® This is the
“free-rider” challenge: each entrepreneur will presumably wait for some-
one else to undertake the costs of an action that will benefit all (saving the
Earth from the comet in this case) and no one will actually do it.?? This
“let George do it” philosophy presumably creates a “market failure.” But
mainstream economists cannot hide behind this mischievous doctrine,
since precisely the same phenomenon will afflict nations in the present
scenario. In other words, the United States will wait for China, Russia,
Europe, Japan, Israel, to deal with the comet,® while that expectation
will afflict all the others with inaction. That is, China, Russia, etc., each
country capable of dealing with such an eventuality, will attempt to “free
ride” on the efforts of anyone foolish enough to undertake it. As in the
case of Buridan’s Ass (Rothbard 2010) that perished from a similar inac-
tion, so will the human population.

Such a scenario is unlikely in the extreme. There are all sorts of reasons
to expect that the “externality will become internalized.” That is, that
private firms, more likely than the state apparatus, will prove flexible
enough to overcome this impasse. Private railroad companies, not
governments, created standard gauge, so that cargo no longer had to be
loaded and unloaded each time it passed onto the property of a different
firm. This benefitted @// of them, and yet, somehow,”' they could overcome

*For an Austrian economic critique of the public goods market failure fallacy, see Barnett and
Block 2007, 2009; Block 1983, 2000a, b, 2003; Cowen 1988; De Jasay 1989; Holcombe 1997;
Hoppe 1989; Hummel 1990; Osterfeld 1989; Pasour 1981; Rothbard 1985, 1997b; Schmidtz
1991; Sechrest 2003, 2004a, b, 2007; Tinsley 1998-1999. Rothbard’s (1997b, p. 178) reductio ad
absurdum of public goods is as follows: “A and B often benefit, it is held, if they can force C into
doing something... [Alny argument proclaiming the right and goodness of, say, three neighbors,
who yearn to form a string quartet, forcing a fourth neighbor at bayonet point to learn and play the
viola, is hardly deserving of sober comment.”

#1In the more sophisticated versions of this economic fallacy, some will indeed undertake the
needed activity, but will invest too few resources in so doing.

3Blow it up, divert it from a course that will impact the Earth, etc.
31 'The Transcontinental Railroad 2012; Neu and Taylor 1956; Puffert 2000.
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the tendency toward inaction. In like manner, the railroad firms also got
together’ and created the now-familiar time zones. Not only did they
themselves gain by being better able to coordinate with each other, but
these vast benefits “spilled over” into society as a whole. We cannot rule
out of consideration such cooperation on the part of governments on
praxeological grounds,” but it seems more probable that space compa-
nies could sort out a comet aimed at the Earth than a bunch of statist
politicians and bureaucrats.

Hazards

Space debris is a major challenge to space exploration (Goldsmith 2015).
The higher the speed (see Chap. 1 on the need for hyper speeds), the
worse will be the issue of impact avoidance or damage in the event of
impact. It is through the unregulated free market that solutions to intrac-
table problems are found. Explorers will be well motivated to develop
methods for detection of both minuscule and massive invisible objects
and quick reaction mechanisms for avoidance of things large and small.
If Bruce Willis** can do it, then so can (some of) the rest of us. Only,
in the case of the movie, there were no positive benefits to be garnered.
Rather, the goal was to prevent a negative from occurring, a disastrous
collision of the asteroid and our home. But the economic analysis is
similar. Attaining a gain or avoiding a loss comes down to the same thing;
if it is worth doing, the “magic of the market” is most likely the best way
to undertake it. There is an argument to be made to the contrary, however,

32Happily, this took place during an epoch before anti-trust stopped “collusion.” See on this
Anderson et al. 2001; Armentano 1999; Barnett et al. 2005, 2007; Block 1977, 1982, 1994; Block
and Barnett 2009; Boudreaux and DiLorenzo 1992; Costea 2003; DiLorenzo 1996; Dilorenzo
and High 1988; Henderson 2013; High 1984-1985; McChesney 1991; McGee 1958; Rothbard
2004; Shugart 1987; Smith 1983; Tucker 1998a, b.

3Block 1973, 1980, 1999; Batemarco 1985; Fox 1992; Hoppe 1989, 1991, 1992, 1995;
Hiilsmann 1999; Von Mises 1969, 1998; Polleit 2008, 2011; Rizzo 1979; Rothbard 1951, 1957,
1960, 1971, 1973, 1997a, b, ¢, d; Selgin 1988.

34In the movie Armageddon a Texas-sized asteroid is scheduled to crash into the Earth. The protago-
nist is sent to outer space to intercept and split out this intruder.
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in the present case. Why should anyone, call him Bruce Willis Inc.,
undertake any such protection of the home planet? All the costs would
fall upon him, whereas the benefits would be dispersed to practically
everyone else in our world.”> According to the most widely held view,
known as the Alvarez hypothesis,* the dinosaurs became extinct due to a
similar occurrence approximately 66 million years ago when an asteroid
crashed into what is now the Gulf Coast of the Yucatan Peninsula. How,
then, to address what economists would call the market failure of positive
externalities, or free-riding effects? Why would the Willis Corporation
undertake protecting the Earth all on his own? There are several motiva-
tions. He would be not merely a national hero, but an international one.
He would be given all sorts of prizes from a thankful world’s population.
He might even do well from a purely financial perspective: private dona-
tions would shower on his head. Would other corporations and rich peo-
ple want to contribute to his efforts? They would have every incentive to
do so. On the positive side, this would constitute free advertising for all
other contributors. On the negative side, people might boycott any large
firm that did not help fund the rescue. Think of a Honda, or Coca-Cola,
or a Microsoft that refused to donate money, vast amounts of it, to this
enterprise. Whether or not the Earth survived the impact of the asteroid,
their businesses might not.

But the asteroids have positive aspects as well. According to Reynolds
(2014): “Asteroid 3554 is estimated to contain $20 trillion worth of valu-
able metals. And there are many other asteroids containing similar
wealth.” He continues: “But nothing is likely to be developed unless
investors can expect to own what they mine. Just as the miners of the

3 Of course, including Willis too. He wants to have a home to come back to, and, also, presumably,
has loved ones stationed here.

36 Luis Alvarez, with the help of Walter Alvarez, proposed a theory that a massive asteroid of approx-
imately 10-kilometer diameter collided with the Earth. This kicked up a cloud of dust that
remained airborne for several years. As a result of the reduced sunlight reaching the Earth’s surface,
photosynthesis was suppressed and much of the vegetation which constituted the base of the food
chain for the dinosaurs died. The die-off is called the K-T extinction event (Cretaceous-Tertiary
Boundary). For more information and for the reasons the hypothesis is convincing refer to Alvarez
et al., 1980 and to University of California 2007. The latter article also includes brief discussions
of alternative causes such as a supernova, volcanism, plate tectonics, and global climate change (the
dinosaurs must have been using their gas-guzzling cars too intensively for their own good).
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nineteenth century gold rushes would have stayed home if they expected
their nuggets to be seized by authorities, people investing in space mining
operations need similar property rights. The 1967 Outer Space Treaty
forbids ‘national appropriation’ of ‘the moon and other celestial bodies.””
Are asteroids “celestial bodies?” Who knows? But if there is any question
about this, it will retard space exploration in this regard. There is also the
issue of whether “space people” would be bound by the laws of earthlings.
Presumably, they would be, since although it is unlikely cops from the
home planet would “visit” them on their celestial bodies, when and if
they revisited Earth, compulsion could be used against them. Even more
reason, then, to modify our local planetary laws regarding off-world pri-
vate property.

Summary

For astronomers, the distinction between a planet, a moon, a comet, an
asteroid, a dwarf planet is crucial. These differences are as important to
them as are those between the periodic elements to the chemist, the dif-
ference between species, or genus and order, to the biologist. But catego-
ries of celestial bodies are of lesser moment to the entrepreneur. It makes
trivial difference to him if he mines platinum from one or the other of
these extra-terrestrial orbs. A similar phenomenon takes place when the
economist attempts to explain the endangerment of species due to the
tragedy of the commons. It matters not whether the subject is the extinc-
tion of the buffalo, the rhinoceros, or the elephant. For him, insofar as
the pure economics of the matter is concerned, the elephant is merely a
big buffalo with a funny looking nose.

Something of the same order occurs in the present context. So, we
must take the distinctions made in this chapter with at least a small grain
of salt. They are all-important for some purposes, but perhaps less so for
our own analysis: the prospects of putting space exploration, exploita-
tion, and colonization on a private property, profic-making basis. In this
and other chapters, we speculate on the mechanisms that such entrepre-
neurs might use to access resources.



Asteroids, Comets, and Other Non-Planetary Objects 11

References

Alvarez, Luis, et al. 1980. Extraterrestrial Cause for the Cretaceous-Tertiary
Extinction. Science 208 (4448): 1095—-1108.

Anderson, William, Walter E. Block, Thomas J. DiL.orenzo, Ilana Mercer, Leon
Snyman, and Christopher Westley. 2001. The Microsoft Corporation in
Collision with Antitrust Law. Zhe Journal of Social, Political and Economic
Studies 26 (1): 287-302.

Armentano, Dominick T. 1999. Antitrust: The Case for Repeal. Revised 2nd ed.
Auburn, AL: Mises Institute.

Atkinson, Nancy. 2011. Earth Has a Companion Asteroid with a Weird Orbit.
Universe Today. April 6. http://www.universetoday.com/84652/earth-has-a-
companion-asteroid-with-a-weird-orbit/. Accessed 17 Nov 2015.

Barnett, William, Walter E. Block, and Michael Saliba. 2005. Perfect
Competition: A Case of ‘Market-Failure’. Corporate Ownership & Control 2
(4): 70-75.

Barnett, William, II, Walter E. Block, and Michael Saliba. 2007. Predatory
Pricing. Corporate Ownership & Control 4 (4), Continued—3, Summer:
401-406.

Batemarco, Robert. 1985. Positive Economics and Praxeology: The Clash of
Prediction and Explanation. Atlantic Economic Journal 13 (2): 31-27.

Block, Walter E. 1973. A Comment on “The Extraordinary Claim of Praxeology,
by Professor Gutierrez. Theory and Decision 3 (4): 377-387.

Block, Walter. 1977. Austrian Monopoly Theory—A Critique. 7he Journal of
Libertarian Studies 1 (4): 271-279.

Block, Walter E. 1980. On Robert Nozick’s ‘On Austrian Methodology’. Inquiry
23 (4): 397-444.

Block, Walter. 1982. Amending the Combines Investigation Act. Vancouver: The
Fraser Institute.

. 1983. Public Goods and Externalities: The Case of Roads. 7he Journal

of Libertarian Studies: An Interdisciplinary Review VII (1): 1-34. http://www.

mises.org/journals/jls/7_1/7_1_1.pdf. Accessed 23 Apr 2016.

. 1990. Earning Happiness Through Homesteading Unowned Land: A

Comment on ‘Buying Misery with Federal Land’ by Richard Stroup. Journal

of Social Political and Economic Studlies 15 (2): 237-253.

. 1994. Total Repeal of Anti-trust Legislation: A Critique of Bork,

Brozen and Posner. Review of Austrian Economics 8 (1): 35-70.



http://www.universetoday.com/84652/earth-has-a-companion-asteroid-with-a-weird-orbit/
http://www.universetoday.com/84652/earth-has-a-companion-asteroid-with-a-weird-orbit/
http://www.mises.org/journals/jls/7_1/7_1_1.pdf
http://www.mises.org/journals/jls/7_1/7_1_1.pdf

112 P. L. Nelson and W. E. Block

Block, Walter E. 1999. Austrian Theorizing, Recalling the Foundations: Reply
to Caplan. Quarterly Journal of Austrian Economics 2 (4): 21-39.

. 2000a. Watch Your Language. February 21. http://www.mises.org/ful-

larticle.asp?control=385&month=17&title=Watch+Your+Language&id=19;

hetp://mises.org/daily/385. Accessed 11 June 2016.

. 2000b. Word Watch. April 20. http://www.mises.org/fullstory.asp?
control=414&FS=Word+Watch. Accessed 23 Apr 2016.

Block, Walter. 2002a. Homesteading City Streets; An Exercise in Managerial
Theory. Planning and Markets 5 (1): 18-23. htep://www-pam.usc.edu/vol-
ume5/v5ila2sl.heml; heep://www-pam.usc.edu/. Accessed 23 Apr 2016.

. 2002b. On Reparations to Blacks for Slavery. Human Rights Review 3

(4): 53-73.

. 2003. National Defense and the Theory of Externalities, Public Goods

and Clubs. In 7he Myth of National Defense: Essays on the Theory and History of

Security Production, ed. Hans-Hermann Hoppe, 301-334. Auburn: Mises

Institute. http://www.mises.org/etexts/defensemyth.pdf. Accessed 23 Apr 2016.

. 2007. Anarchism and Minarchism; No Rapprochement Possible:
Reply to Tibor Machan. 7he Journal of Libertarian Studies 21 (1): 91-99.
http://www.mises.org/journals/jls/21_1/21_1_5.pdf. Accessed 11 June
2016.

Block, Walter E. 2009. The Privatization of Roads and Highways: Human and
Economic Factors. Auburn, AL: The Mises Institute. http://www.amazon.
com/Privatization-Roads-And-Highways-Factors/dp/1279887303/;  http://
mises.org/books/roads_web.pdf; http://mises.org/daily/3416. Accessed 23
Aug 2016.

Block, Walter, and William Barnett. 2009. Monopsony Theory. American
Review of Political Economy 7 (1/2): 67-109.

Block, Walter E., and Matthew Block. 2000. Toward a Universal Libertarian
Theory of Gun (Weapon) Control. Ethics, Place and Environment 3 (3):
289-298.

Block, Walter E., and Michael R. Edelstein. 2012. Popsicle Sticks and
Homesteading Land for Nature Preserves. Romanian Economic and Business
Review 7 (1): 7-13. http://www.rebe.rau.ro/REBE%207%201.pdf. Accessed
29 Sep 2016.

Block, Walter, and Richard Epstein. 2005. Debate on Eminent Domain. NYU
Journal of Law & Liberty 1 (3): 1144-1169.

Block, Walter, and William Barnett I1. 2008. Continuums. Journal Etica e Politica/
Ethics & Politics 1: 151-166. http://www2.units.it/ ~etica/; http://www2.units.
it/ ~etica/2008_1/BLOCKBARNET T.pdf. Accessed 23 Apr 2016.



http://www.mises.org/fullarticle.asp?control=385&month=17&title=Watch+Your+Language&id=19
http://www.mises.org/fullarticle.asp?control=385&month=17&title=Watch+Your+Language&id=19
http://mises.org/daily/385
http://mises.org/daily/385
http://www.mises.org/fullstory.asp?control=414&FS=Word+Watch
http://www.mises.org/fullstory.asp?control=414&FS=Word+Watch
http://www-pam.usc.edu/volume5/v5i1a2s1.html
http://www-pam.usc.edu/volume5/v5i1a2s1.html
http://www-pam.usc.edu/
http://www.mises.org/etexts/defensemyth.pdf
http://www.mises.org/journals/jls/21_1/21_1_5.pdf
http://www.amazon.com/Privatization-Roads-And-Highways-Factors/dp/1279887303/
http://www.amazon.com/Privatization-Roads-And-Highways-Factors/dp/1279887303/
http://mises.org/books/roads_web.pdf
http://mises.org/books/roads_web.pdf
http://mises.org/daily/3416
http://www.rebe.rau.ro/REBE 7 1.pdf
http://www2.units.it/~etica/
http://www2.units.it/~etica/2008_1/BLOCKBARNETT.pdf
http://www2.units.it/~etica/2008_1/BLOCKBARNETT.pdf

Asteroids, Comets, and Other Non-Planetary Objects 113

Block, Walter and Guillermo Yeatts. 1999-2000. The Economics and Ethics of
Land Reform: A Critique of the Pontifical Council for Justice and Peace’s
“Toward a Better Distribution of Land: The Challenge of Agrarian Reform’.
Journal of Natural Resources and Environmental Law 15 (1): 37-69

Boudreaux, Donald J., and Thomas J. DiLorenzo. 1992. The Protectionist Roots
of Antitrust. Review of Austrian Economics 6 (2): 81-96.

Bylund, Per. 2005. Man and Matter: A Philosophical Inquiry into the
Justification of Ownership in Land from the Basis of Self-Ownership. Master
thesis, Lund University, Spring Semester (June). hetp://www.uppsatser.se/
uppsats/a7eb17de8f/; htep://perbylund.com/academics_polsci_msc.pdf;
htep://www.essays.se/essay/a7eb17de8/; heep://www.lunduniversity.lu.se/o.0
1.821d=249658postid=1330482. Accessed 23 Apr 2016

. 2012. Man and Matter: How the Former Gains Ownership of the
Latter. Libertarian Papers 4 (1). huep://libertarianpapers.org/articles/2012/
lp-4-1-5.pdf. Accessed 23 Apr 2016.

Choi, Charles Q. 2014e. Comets: Facts About the ‘Dirty Snowballs’ of Space.
Space.com. November 15. http://www.space.com/53-comets-formation-dis-
covery-andexploration.html. Accessed 30 July 2015.

Clavin, Whitney, and Harrington, J. D. 2013. NASA’s WISE Finds Mysterious
Centaurs May Be Comets. California Institute of Technology—]Jet Propulsion
Laboratory. July25.http://www.jpl.nasa.gov/news/news.php?release=2013-234.
Accessed 4 Aug 2015.

Costea, Diana. 2003. A Critique of Mises’s Theory of Monopoly Prices. 7he
Quarterly Journal of Austrian Economics 6 (3): 47-62.

Cowen, Tyler, ed. 1988. The Theory of Market Failure: A Critical Examination.
Fairfax, VA: George Mason University Press. http://www.amazon.com/
Theory-Market-Failure-Critical-Examination/dp/0913969133/ref=sr_1_12
ie=UTF8&s=books&qid=12001914098&sr=1-1. Accessed 23 Apr 2016.

De Jasay, Anthony. 1989. Social Contract, Free Ride: A Study of the Public Goods
Problem. Oxford: Oxford University Press. http://www.amazon.com/Social-
Contract-Free-Ride-Paperbacks/dp/0198239122/ref=sr_1_12ie=UTF8&s=
books&qid=12001915318&sr=1-1. Accessed 23 Apr 2016.

DiLorenzo, Thomas J. 1996. The Myth of Natural Monopoly. Review of Austrian
Economics 9 (2): 43-58.

DiLorenzo, Tom, and Jack High. 1988. Antitrust and Competition, Historically
Considered. Economic Inquiry 26 (1): 423—435.

Erickson, Kristen. 2015. NASA. National Aeronautics and Space Administration.
Solar System Exploration. Eris. http://solarsystem.nasa.gov/planets/profile.
cfm?Object=Dwa_Eris;  https://solarsystem.nasa.gov/planets/profile.cfm?



http://www.uppsatser.se/uppsats/a7eb17de8f/
http://www.uppsatser.se/uppsats/a7eb17de8f/
http://perbylund.com/academics_polsci_msc.pdf
http://www.essays.se/essay/a7eb17de8f/
http://www.lunduniversity.lu.se/o.o.i.s?id=24965&postid=1330482
http://www.lunduniversity.lu.se/o.o.i.s?id=24965&postid=1330482
http://libertarianpapers.org/articles/2012/lp-4-1-5.pdf
http://libertarianpapers.org/articles/2012/lp-4-1-5.pdf
http://www.space.com/53-comets-formation-discovery-andexploration.html
http://www.space.com/53-comets-formation-discovery-andexploration.html
http://www.jpl.nasa.gov/news/news.php?release=2013-234
http://www.amazon.com/Theory-Market-Failure-Critical-Examination/dp/0913969133/ref=sr_1_1?ie=UTF8&s=books&qid=1200191409&sr=1-1
http://www.amazon.com/Theory-Market-Failure-Critical-Examination/dp/0913969133/ref=sr_1_1?ie=UTF8&s=books&qid=1200191409&sr=1-1
http://www.amazon.com/Theory-Market-Failure-Critical-Examination/dp/0913969133/ref=sr_1_1?ie=UTF8&s=books&qid=1200191409&sr=1-1
http://www.amazon.com/Social-Contract-Free-Ride-Paperbacks/dp/0198239122/ref=sr_1_1?ie=UTF8&s=books&qid=1200191531&sr=1-1
http://www.amazon.com/Social-Contract-Free-Ride-Paperbacks/dp/0198239122/ref=sr_1_1?ie=UTF8&s=books&qid=1200191531&sr=1-1
http://www.amazon.com/Social-Contract-Free-Ride-Paperbacks/dp/0198239122/ref=sr_1_1?ie=UTF8&s=books&qid=1200191531&sr=1-1
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Dwa_Eris
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Dwa_Eris
https://solarsystem.nasa.gov/planets/profile.cfm?Object=Ast_10199Chariklo

114 P. L. Nelson and W. E. Block

Object=Ast_10199Chariklo; http://solarsystem.nasa.gov/planets/profile.
cfm?Object=Dwarf. Accessed 24 July 2015.

Fox, Glenn. 1992. The Pricing of Environmental Goods: A Praxeological
Critique of Contingent Valuation. Cultural Dynamics V (3): 245-259.

Goldsmith, Donald. 2015. Does Humanity’s Destiny Lie in Interstellar Space
Travel? Space.com. January 27. hetps://solarsystem.nasa.gov/planets/profile.
cfm?Object=Ast_10199Chariklo. Accessed 4 Aug 2015.

Grossman, Lisa. 2013. Cosmic Collisions Spin Stellar Corpses into Gold. New
Scientist-Daily ~ News. July 17. hteps://www.newscientist.com/article/
dn23886-cosmic-collisions-spin-stellar-corpses-into-gold/. Accessed 29 Feb
2015.

Grotius, Hugo. 1625. Law of War and Peace (De Jure Belli ac Pacis), 3 volumes.
Trans. A.C. Campbell, London, 1814.

Henderson, David R. 2013. The Robber Barons: Neither Robbers nor Barons.
Library of Economics and Liberty. March 4. htep://www.econlib.org/cgi-bin/
printarticle2.pl?file=Columns/y2013/Hendersonbarons.html. = Accessed 9
Aug 2015.

High, Jack. 1984-1985. Borks Paradox: Static vs Dynamic Efficiency in
Antitrust Analysis. Contemporary Policy Issues 3: 21-34.

Holcombe, Randall. 1997. A Theory of the Theory of Public Goods. Review of
Austrian Economics 10 (1): 1-10. http://www.mises.org/journals/rae/pdf/
RAE10_1_1.pdf. Accessed 23 Apr 2016.

Hoppe, Hans-Hermann. 1989. Fallacies of the Public Goods Theory and the
Production of Security. Zhe journal of Libertarian Studies IX (1): 27-46.
htep://www.mises.org/journals/jls/9_1/9_1_2.pdf. Accessed 23 Apr 2016.

. 1991. Austrian Rationalism in the Age of the Decline of Positivism.

Journal des Economistes et des Etudes Humaines 2 (2). Reprinted as Hoppe,

Hans-Hermann. 1994. Austrian Rationalism in the Age of the Decline of

Positivism. In Austrian Economics: Perspectives on the Past and Prospects for the

Future, ed. Richard M. Ebeling, vol. 17, 59-96. Hillsdale, MI: Hillsdale

College Press.

.1992. On Praxeology and the Praxeological Foundation of Epistemology

and Ethics. In The Meaning of Ludwig von Mises, ed. ]J. Herbener. Boston:

Dordrecht.

. 1993. The Economics and Thics of Private Property. Studies in Political

Economy and Philosophy. Boston: Kluwer Academic Publishers.

. 1995. Economic Science and the Austrian Method. Auburn, AL: The

Ludwig von Mises Institute.



https://solarsystem.nasa.gov/planets/profile.cfm?Object=Ast_10199Chariklo
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Dwarf
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Dwarf
https://solarsystem.nasa.gov/planets/profile.cfm?Object=Ast_10199Chariklo
https://solarsystem.nasa.gov/planets/profile.cfm?Object=Ast_10199Chariklo
https://www.newscientist.com/article/dn23886-cosmic-collisions-spin-stellar-corpses-into-gold/
https://www.newscientist.com/article/dn23886-cosmic-collisions-spin-stellar-corpses-into-gold/
http://www.econlib.org/cgi-bin/printarticle2.pl?file=Columns/y2013/Hendersonbarons.html
http://www.econlib.org/cgi-bin/printarticle2.pl?file=Columns/y2013/Hendersonbarons.html
http://www.mises.org/journals/rae/pdf/RAE10_1_1.pdf
http://www.mises.org/journals/rae/pdf/RAE10_1_1.pdf
http://www.mises.org/journals/jls/9_1/9_1_2.pdf

Asteroids, Comets, and Other Non-Planetary Objects 115

. 2011. Of Private, Common, and Public Property and the Rationale for
Total Privatization. Libertarian Papers 3 (1). http://libertarianpapers.org/2011/1-
hoppe-private-common-and-public-property/. Accessed 23 Aug 2016.

Hiilsmann, Jérg Guido. 1999. “Economic Science and Neoclassicism.” Quarterly
Journal of Austrian Economics, Vol. 2 Num. 4, pp. 1-20.

Hummel, Jeffrey. 1990. National Goodsvs. Public Goods: Defense, Disarmament
and Free Riders. 7he Review of Austrian Economics IV: 88—122. htep://www.
mises.org/journals/rae/pdf/rae4_1_4.pdf. Accessed 23 Apr 2016.

Kinsella, Stephan N. 2003. A Libertarian Theory of Contract: Title Transfer,
Binding Promises, and Inalienability. Journal of Libertarian Studies 17 (2):
11-37. http://www.mises.org/journals/jls/17_2/17_2_2.pdf. Accessed 23
Apr 2016.

. 2006. How We Come to Own Ourselves. September 7. htep://www.

mises.org/story/2291. Accessed 23 Apr 2016.

. 2009. Homesteading, Abandonment, and Unowned Land in the Civil
Law. May 22. http://blog.mises.org/10004/homesteading-abandonment-
and-unowned-land-in-the-civil-law/. Accessed 23 Apr 2016.

Locke, John. 1948. An Essay Concerning the True Origin, Extent and End of Civil
Government. In Social Contract, ed. E. Barker, 17-19. New York: Oxford
University Press.

Marchis, E, et al. 2009. The Cybele Binary Asteroid 121 Hermione Revisited.
40th Lunar and Planetary Science Conference. http://www.lpi.usra.edu/
meetings/lpsc2009/pdf/1336.pdf. Accessed 29 July 2015.

Marder, Jenny, and Scuiletti, Justin. 2015. Dawn over Ceres, a Mission of
Humankind. PBS Newshour 6-24. http://www.pbs.org/newshour/updates/
mission-humankind/. Accessed 27 July 2015.

McChesney, Fred. 1991. Antitrust and Regulation: Chicago’s Contradictory
Views. Cato Journal 10 (3): 775-778.

McGee, John S. 1958. Predatory Price Cutting: The Standard Oil (New Jersey)
Case. The Journal of Law and Economics, October, 137-169.

Nelson, Peter Lothian. 2015. To Homestead a Nature Preserve. Liberty.me. July
14.  https://peterlothiannelson.liberty.me/to-homestead-a-nature-preserve/.
Accessed 29 Aug 2015.

Neu, Irene D., and George Rogers Taylor. 1956. The American Railroad Network,
1861-1890. Cambridge: Harvard University Press.

Osterfeld, David. 1989. Anarchism and the Public Goods Issue: Law, Courts
and the Police. 7he Journal of Libertarian Studies 9 (1): 47—68. http://www.
mises.org/journals/jls/9_1/9_1_3.pdf. Accessed 23 Apr 2016.



http://libertarianpapers.org/2011/1-hoppe-private-common-and-public-property/
http://libertarianpapers.org/2011/1-hoppe-private-common-and-public-property/
http://www.mises.org/journals/rae/pdf/rae4_1_4.pdf
http://www.mises.org/journals/rae/pdf/rae4_1_4.pdf
http://www.mises.org/journals/jls/17_2/17_2_2.pdf
http://www.mises.org/story/2291
http://www.mises.org/story/2291
http://blog.mises.org/10004/homesteading-abandonment-and-unowned-land-in-the-civil-law/
http://blog.mises.org/10004/homesteading-abandonment-and-unowned-land-in-the-civil-law/
http://www.lpi.usra.edu/meetings/lpsc2009/pdf/1336.pdf
http://www.lpi.usra.edu/meetings/lpsc2009/pdf/1336.pdf
http://www.pbs.org/newshour/updates/mission-humankind/
http://www.pbs.org/newshour/updates/mission-humankind/
https://peterlothiannelson.liberty.me/to-homestead-a-nature-preserve/
http://www.mises.org/journals/jls/9_1/9_1_3.pdf
http://www.mises.org/journals/jls/9_1/9_1_3.pdf

116 P. L. Nelson and W. E. Block

Pasour, Jr., E.C., 1981, “The Free Rider as a Basis for Government Intervention,”
The Journal of Libertarian Studies, Vol. V, No. 4, pp. 453—-464. http://www.
mises.org/journals/jls/5_4/5_4_6.pdf. Accessed 23 Apr 2016.

Paul, Ellen Frankel. 1987. Property Rights and Eminent Domain. Livingston, NJ:
Transaction Publishers.

Polleit, Thorsten. 2008. Mises’s Apriorism Against Relativism in Economics.
April 25. http://blog.mises.org/archives/008051.asp. Accessed 9 Aug 2015.

. 2011. True Knowledge from a Priori Theory. June 8. hetp://mises.org/
daily/5349/True-Knowledge-from-A-Priori-Theory. Accessed 9 Aug 2015.
Pufendorf, Samuel. 1673. Natural Law and the Law of Nations (De officio

hominis et civis prout ipsi praescribuntur lege naturali).

Puffert, Douglas J. 2000. The Standardization of Track Gauge on North
American Railways, 1830-1890. 7he Journal of Economic History 60 (4):
933-960.

Reynolds, Glenn Harlan. 2014. Mine Asteroids in Space to Help Us on Earth. USA
Today. September 16. http://iucat-test.uits.iu.edu/iupui/articles/edsgsc/edsgcl.3
82537991 /?resultld=4&highlight=%22Mines%20and%20mineral %20
resources%20--%20Economic%20aspects%22. Accessed 15 Nov 2015.

Rizzo, Mario. 1979. Praxeology and Econometrics: A Critique of Positivist
Economics. In New Directions in Austrian Economics, ed. Louis Spadaro,
40-56. Kansas City: Sheed Andrews and McMeel.

Rothbard, Murray N. 1951. Praxeology: Reply to Mr. Schuller. American
Economic Review 41 (5): 943-946.

. 1957. In Defense of Extreme Apriorism. Southern Economic Journal 23

(1): 314-320.

. 1960. The Mantle of Science. Reprinted from Scientism and Values, ed.

Helmut Schoeck and James W. Wiggins. Princeton, NJ: D. Van Nostrand;

The Logic of Action One: Method, Money, and the Austrian School. Cheltenham:

Edward Elgar, 1997, pp. 3-23.

. 1971. Freedom, Inequality, Primitivism and the Division of Labor.

Modern Age, Summer, 226-245. Reprinted in Kenneth S. Templeton, Jr.

(ed.), The Politicization of Society. Indianapolis: Liberty Press, 1979, pp.

83-126. Reprinted in 7he Logic of Action Two: Applications and Criticism from

the Austrian School. Glos, UK: Edward Elgar Publishing Ltd., 1997, pp. 3-35.

http://mises.org/fipandol.asp.

. 1973. For a New Liberty. New York: Macmillan. http://mises.org/roth-

bard/newlibertywhole.asp. Accessed 23 Aug 2016.

. 1982a. The Ethics of Liberty. Adantic Highlands, NJ: Humanities Press.

. 1982b. Law, Property Rights, and Air Pollution. Cato Journal 2 (1).

Reprinted in Economics and the Environment: A Reconciliation, Walter E.



http://www.mises.org/journals/jls/5_4/5_4_6.pdf
http://www.mises.org/journals/jls/5_4/5_4_6.pdf
http://blog.mises.org/archives/008051.asp
http://mises.org/daily/5349/True-Knowledge-from-A-Priori-Theory
http://mises.org/daily/5349/True-Knowledge-from-A-Priori-Theory
http://iucat-test.uits.iu.edu/iupui/articles/edsgsc/edsgcl.382537991/?resultId=4&highlight="Mines and mineral resources -- Economic aspects"
http://iucat-test.uits.iu.edu/iupui/articles/edsgsc/edsgcl.382537991/?resultId=4&highlight="Mines and mineral resources -- Economic aspects"
http://iucat-test.uits.iu.edu/iupui/articles/edsgsc/edsgcl.382537991/?resultId=4&highlight="Mines and mineral resources -- Economic aspects"
http://mises.org/fipandol.asp.
http://mises.org/rothbard/newlibertywhole.asp
http://mises.org/rothbard/newlibertywhole.asp

Asteroids, Comets, and Other Non-Planetary Objects 117

Block, ed., Vancouver: The Fraser Institute, 1990, pp. 233-279. http://mises.
org/story/2120; http://www.mises.org/rothbard/lawproperty.pdf. Accessed 20
Apr 2016.

. 1985. Airport Congestion: A Case of Market Failure? The Free Market.

Auburn, AL: The Ludwig von Mises Institute. http://www.mises.org/

econsense/ch52.asp.

. 1997a. Toward a Reconstruction of Utility and Welfare Economics.

Reprinted in 7he Logic of Action One: Method, Money, and the Austrian School,

211-254. Glos, UK: Edward Elgar Publishing Ltd.

. 1997b. The Logic of Action: Applications and Criticism from the Austrian

School. Vol. 11. Cheltenham: Edward Elgar.

. 1997c. Praxeology, Value Judgments, and Public Policy. In 7he Logic of

Action One, ed. Murray N. Rothbard, 78-99. Cheltenham, UK: Edward

Elgar Publishing Limited.

. 1997d. In Defense of ‘Extreme Apriorism’. Southern Economic Journal,

January 1957, 314-320. Reprinted in 7he Logic of Action One, ed. Murray

N. Rothbard, 100-108. UK: Edward Elgar Publishing Limited.

. 2010. Jean Buridan and the Theory of Money. Mises Daily Articles.

January 1. Auburn, AL.

. 2004 [1962]. Man, Economy and State. Auburn, AL: Ludwig von Mises
Institute, Scholar’s Edition.

Rozeft, Michael S. 2005. Original Appropriation and Its Critics. September 1.
heep://www.lewrockwell.com/rozeff/rozeff18.html. Accessed 23 Apr 2016.
Sato, Isao, et al. 2014. A 3-D Shape Model of (704) Interamnia from Its
Occultations and Lightcurves. Scientific Research—An Academic Publisher.
March. http://www.scirp.org/journal/PaperInformation.aspx?paperlD=43533.

Accessed 29 July 2015.

Schmidtz, David. 1991. The Limits of Government: An Essay on the Public Goods
Argument. Boulder, CO: Westview Press.

Sechrest, Larry. 2003. Privateering and National Defense: Naval Warfare for
Private Profit. In 7he Myth of National Defense: Essays on the Theory and
History of Security Production, ed. Hans-Hermann Hoppe, 239-274. Auburn,
AL: The Ludwig von Mises Institute.

. 2004a. Public Goods and Private Solutions in Maritime History. 7he

Quarterly Journal of Austrian Economics 7 (2): 3-27. http://www.mises.org/

journals/qjae/pdf/qjae7_2_1.pdf;  https://dev.mises.org/journals/qjae/pdf/

gjae7_2_1.pdf. Accessed 23 Apr 2016.

. 2004b. Private Provision of Public Goods: Theoretical Issues and Some

Examples from Maritime History. /CFA! Journal of Public Financell (3): 45-73.

heep://www.mises.org/journals/scholar/Sechrest7.pdf. Accessed 23 Apr 2016.



http://mises.org/story/2120
http://mises.org/story/2120
http://www.mises.org/rothbard/lawproperty.pdf
http://www.lewrockwell.com/rozeff/rozeff18.html
http://www.scirp.org/journal/PaperInformation.aspx?paperID=43533
http://www.mises.org/journals/qjae/pdf/qjae7_2_1.pdf
http://www.mises.org/journals/qjae/pdf/qjae7_2_1.pdf
https://dev.mises.org/journals/qjae/pdf/qjae7_2_1.pdf
https://dev.mises.org/journals/qjae/pdf/qjae7_2_1.pdf
http://www.mises.org/journals/scholar/Sechrest7.pdf

118 P. L. Nelson and W. E. Block

. 2007. Privately Funded and Built U.S. Warships in the Quasi-War of
1797-1801. The Independent Review 12 (1): 101-113.

Selgin, George A. 1988. Praxeology and Understanding: An Analysis of the
Controversy in Austrian Economics. Review of Austrian Economics 2: 19-58; and
Praxeology and Understanding, Auburn, AL: Ludwig von Mises Institute, 1990.

Shugart, William E, II. 1987. Don't Revise the Clayton Act, Scrap It! Cato
Journal 6: 925.

Smith, Jr., Fred L. 1983. Why Not Abolish Antitrust? Regulation, Jan—Feb, 2.

The Transcontinental Railroad. 2012. A History of Railroad Technology.
Standardization of American Rail Gauge. http://railroad.lindahall.org/essays/
rails-guage.html. Accessed 18 May 2017.

Tinsley, Patrick. 1998-1999. With Liberty and Justice for All: A Case for Private
Police. Journal of Libertarian Studies 14 (1): 95-100. http://www.mises.org/
journals/jls/14_1/14_1_5.pdf. Accessed 23 Aug 2016.

Tucker, Jeffrey. 1998a. Controversy: Are Antitrust Laws Immoral? Journal of
Markets & Morality 1 (1): 75-82.

. 1998b. Controversy: Are Antitrust Laws Immoral? A Response to
Kenneth G. Elzinga. Journal of Markets & Morality 1 (1): 90-94.

United Nations. 2002. Treaties and Principles on Outer Space. United Nations
Publication Sales No. E.02.1.20 ISBN 92-1-100900-6. http://www.unoosa.
org/pdf/publications/STSPACE11E.pdf. Accessed 3 Aug 2015.

University of California Museum of Paleontology. 2007. Asteroids and Dinosaurs:
Unexpected Twists and an Unfinished Story. Berkeley: Regents of the University
of California. http://undsci.berkeley.edu/lessons/pdfs/alvarez_woflow.pdf.
Accessed 16 Nov 2015.

Von Mises, Ludwig. 1969. Theory and History: An Interpretation of Social and
Economic Evolution. New Rochelle, NY: Arlington House.

. 1998 [1949]. Human Action: The Scholars Edition. Auburn, AL: The
Mises Institute.

Wall, Mike. 2014. NASA’s Asteroid-Capture Mission May Test New Method to
Defend Earth. Space.com. May 16. http://www.space.com/25897-asteroid-
deflection-enhanced-gravity-tractor.html. Accessed 30 July 2015.

Watner, Carl. 1982. The Proprietary Theory of Justice in the Libertarian
Tradition. Journal of Libertarian Studies 6 (3—4): 289-316. http://mises.org/
journals/jls/6_3/6_3_6.pdf. Accessed 23 Apr 2016.

Williams, Matt. 2015. Meet Eris, The Solar System’s Largest Dwarf Planet.
Universe Today. 5-30. http://i09.com/meet-eris-the-solar-systems-largestd-
warf-planet-1707948972. Accessed 27 July 2015.



http://railroad.lindahall.org/essays/rails-guage.html
http://railroad.lindahall.org/essays/rails-guage.html
http://www.mises.org/journals/jls/14_1/14_1_5.pdf
http://www.mises.org/journals/jls/14_1/14_1_5.pdf
http://www.unoosa.org/pdf/publications/STSPACE11E.pdf
http://www.unoosa.org/pdf/publications/STSPACE11E.pdf
http://undsci.berkeley.edu/lessons/pdfs/alvarez_woflow.pdf
http://www.space.com/25897-asteroid-deflection-enhanced-gravity-tractor.html
http://www.space.com/25897-asteroid-deflection-enhanced-gravity-tractor.html
http://mises.org/journals/jls/6_3/6_3_6.pdf
http://mises.org/journals/jls/6_3/6_3_6.pdf
http://io9.com/meet-eris-the-solar-systems-largestdwarf-planet-1707948972
http://io9.com/meet-eris-the-solar-systems-largestdwarf-planet-1707948972

Check for
updates

10

Space Boondoggles: NASA, STEM
Subsidies

What is a boondoggle? A common definition is “work or activity that is
wasteful or pointless but gives the appearance of having value.”

How, in turn, is “value” determined? The answer emanating from the
dismal science is that it is determined by a person who values, or an
evaluator. For example, if Jones purchases a wristwatch for $20, we as
economists, or as persons exhibiting common sense, may conclude that
Jones valued the time piece at an amount greater than his out of pocket
expense. He would have scarcely purchased it at this price if he did not.!
Similarly, the vendor rated this part of his stock at less than that amount,
for a similar reason. Each party to this transaction, then, earned a profit
from it: the difference between what was paid (received) and the value
placed on this implement.? That is how price is determined in the mar-
ket: through voluntary exchange.

! Strictly speaking, all we are entitled to deduce is that there was something about the watch he val-
ued more highly than the $20. It need not have been the piece of jewelry itself. For example, he
didn’t really care about the watch, but he wanted to get a date with the saleswoman, and made the
purchase for this reason.

*In sharp contrast, both Marx (1867) and Smith (1776) suffered under an objective theory of
value, namely, labor. In this view, goods and services are valued in proportion to workmen’s hours
embodied in them. But this is easily shown to be fallacious. Mud pies and cherry pies require the
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Furthermore, the evaluator, at the instant of the exchange with the
knowledge he possessed, desired that particular watch more than any-
thing else he could have purchased. For example, he could have exchanged
his $20 for the shirt nearby in the same department store, one that was
on sale. The economist would conclude that the chronometer was worth
more to him than the shirt otherwise he would have exchanged his money
for that instead. In short, that time piece exceeded not only the value of
the money but of everything else available to him at that moment.

Matters are very different in the government sector of the economy.
Here, there are no willing buyers and sellers. Rather, the state imposes
compulsory levies on the citizenry, and then gives® them goods and ser-
vices based on its tax collections. But the people never agreed to pay even
one red cent for any of the “largesse” showered upon them.? Therefore,
we are not entitled to deduce that they value the product at any given
level, let alone at all, and certainly not at a level exceeding the taxes
mulcted from them. For all we know, the long-suffering taxpayer despises
the artifact or service he receives from his rulers.

NASA

Take the $1.8 billion 2015 budget of the National Aeronautics and Space
Administration (NASA 2015) as an example. Does this mean that this
organization provided benefits equal to that amount? It implies no such
thing. All we are entitled to deduce from this fact is that those in power

same amount of effort to bake, but one is worth a lot, and the other nothing. Suppose 100 hours
went into manufacturing an X. So, according to this theory, it is worth a certain amount of money.
But later on, the prices of a complement or a substitute change, and X becomes valued at a different
rate. But, it still has 100 hours of effort incorporated into it, contrary to this theory.

3This “giving” of services amounts to a form of propaganda. It is the typical ploy of predators and
parasites to give something enticing to the victim. Like the attractive blue bulb of the angler fish,
the state offers, say, roadways. When the dupe bites, he is caten alive.

#This lack of agreement on the price applies even if the individual in question voted in favor of a
tax to pay for the certain benefit. The voter has merely indicated that he would like to have the good
or service as long as the lion’s share is paid by others. If he had been willing to pay the full price
himself, he would have done so without taking the time to petition the government.
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transferred the hard-earned $1.8 billion of the populace to itself, and
then engaged in various and sundry activities. It is conceivable that the
value of these efforts was a multiple of its costs to the citizenry.” The other
end of the spectrum is also plausible, probable in fact: there was no value
created at all to anyone who paid for it.®

Consider the moon landing of 1969 as a case in point. This cost some
$25.4 billion (Anthony 2014).” Did the population gain an amount
more, equal to, less than, or zero, as a result? There is nothing in the sci-
ence of economics that can definitively deny the last: no gain in value at
all—the complete waste of this entire amount of money unless one counts
“Tang®”® and national pride: WE were there FIRST!

The economic welfare of Neil Armstrong and Buzz Aldrin certainly
improved. They were volunteers (paid “volunteers” that is) in this enter-
prise. But the rest of us were forced to subsidize their vacation against our
will.” But even apart from such a radical analysis of the issue, mainstream
commentators offer reasons for maintaining it was not an economical use

of funds. Why not? In the view of Kaku (2009):

Back in the mid-1950s, President Dwight Eisenhower actually laid down a
sober and methodical timetable for space exploration. He envisioned a fleet
of robotic probes that would scout out the moon and beyond. Astronauts
would join them later, launched on small, fast space planes. Like fighter
pilots, our astronauts would be able to blast into space at the drop of a hat.

>If the value were indeed greater than the cost, there would have been no need for the state to
compel these payments. Under a regime of economic freedom, the consumers would have volun-
teered these monies to attain these benefits because they would have been perceived as truly benefi-
cial. What of the free rider or public goods objection to this claim? This is refuted below under
“neighborhood effects” and “public goods” in Chap. 11.

0We do not count NASA employees in this calculation. We know that they valued the monies they
received in salary more than the opportunity costs of their time (otherwise they would quit their
jobs or not take them up in the first place). As for the taxes, in effect they paid none. It was just a
book-keeping arrangement. To refer to levies paid on governmental salaries as payments is mean-
ingless newspeak. The employee actually received as his real salary the nominal amount minus the
withheld sum. The same applies to “taxes” on social security.

’In 1973 dollars. In terms of present (2016) costs, the cost of the moon landing is about
$150 billion.

8Tang® was, in fact, not developed for the space program (Kramer 2013).

9Taxes are compulsory, the views of critics of this claim to the contrary notwithstanding.
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But when Sputnik’s launch was splashed over every front page in October
1957, all of that changed.' Suddenly, the race to the moon was all about
proving the superiority of capitalism over communism. Arthur C. Clarke,
the British author of 2001: A Space Odyssey, once commented that he
would have never imagined there would be a push to put men on the moon
if it hadn’t became (sic) the focus of competition between two nations.

At the height of the Cold War, the superpowers spared no expense in fund-
ing the latest space spectacular. Dazzling stunts in space, not cost-cutting,
were the order of the day. No one bothered to read their price tag.!!

Precisely. You will not find, ever, capitalist entrepreneurs ignoring a
price tag. O, if you do, you will find them soon in the throes of bank-
ruptcy, therein no longer able' to effectively serve their customers.'

It cannot be denied that millions of people, nay, hundreds of millions,
were thrilled that members of their species walked on the Moon." Such
persons were particularly proud that “we,” our nation, had performed
this adventure. But, they had no way of plunking down any cash on the
barrel-head to demonstrate (Rothbard 1997a) that this was so. In contrast,
every time they go to a movie, or a Super Bowl, matters are entirely dif-
ferent. In these latter cases, we have direct, objective evidence as to the
benefits of these expenditures. In the case of the moon landing, we did

not.

'9This is reminiscent of the hysteria of the time. During a visit by the senior author of this book to
one Dr. Weddell in 1957, he lectured us 11-year-old children about how Sputnik proved that the
U.S. education system had failed by falling behind those “Commies.” It did nothing of the kind. It
merely demonstrated that the Russians wanted to score a propaganda talking point in an area that
the Americans were not at the time pursuing. This vignette is not to suggest that public schools are
not seriously deficient.

"' Once again, we are reminded of a highschool sporting competition.

2Unless, of course, they are deemed by the government “too big to fail,” yet another difficulty with
statism.

3 And precisely who are their customers? Stockholders? No. Stakeholders? No. Government? No.
The general public? Again no. Then who? Those who purchase their products! See on this Simons
2013.

“No one, perhaps more so than Rand (1969). But this is exceedingly curious. One would think
that a small government advocate such as she would chastise the state for going beyond what she
regards as its very limited proper role: armies, courts, and the police.
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Of course, the Challenger and Columbia debacles' must be counted
on the debit side of the ledger for NASA. Were a calamity of this sort to
have taken place in the private sector, it might well have spelled the death
knell for the company responsible. But this rarely occurs in the so-called
public sector. There, catastrophes abound, and there is no automatic
feedback mechanism of profit and loss that all but guarantees the exit of
those responsible.'

The fact to keep in mind is that Challenger, and even Columbia, by
itself does not represent half the problem. The Space Shuttle is designed
to fail and do so spectacularly with excessive bells and whistles. The first
obvious failure mechanism is lift-off. Once achieved,'” it allows no escape
method for about two minutes until booster separation. Even then the
crew could not simply stop. They would have had to burn off excess fuel
from the external tank prior to jettisoning it, which is then followed by
nearly impossible maneuvers (Dunn 2014). Engineers call a system with
no way out or no backup plan: “designed to fail.” For two minutes, on the
most dangerous part of the flight, there was no plan B.

As if that were not bad enough, there is really no reasonable way to
retro-fit an escape mechanism. Since the crew cabin was an integral part
of the spaceship, such a system would require the ability to lift the entire
unit with payload. Presumably, the external fuel tank and boosters could
be jettisoned at the same time, but then NASA would have had two
uncontrolled rockets doing cartwheels in the sky with a massive explosive
bomb (the external fuel tank) in the middle of it all. Any Mercury-style
escape tower would have had to be sufficiently large compared to the size

15 Axelrod 2008; Ceglowski 2005; Hudgins 2012; Futron 2002; Kinnucan 1983; Krauss 2011;
Rapp 2015; Vaughan 1996; Winsor 1988; Zeeberg 2011. Even here, no one can be sure that it
counted on the debit side for everyone. A onetime friend of one of the present authors loved mis-
haps because he could use them in arguments proving the need for humility. He avidly scoured the
newspapers for disasters and all of the details he could get. He liked to point to the pericope (a short
extract from a larger work) of the Tower of Babel (227), Genesis 11: 1-9. The point is that without
a payment mechanism, there is no way to tell whether any good or service has any value positive or
negative let alone its proper price.

'° A case in point is the Katrina disaster. Actually, that storm missed New Orleans by some 40 miles.
The approximately 1900 deaths were caused by failure of the levees to hold. And which organiza-
tion was responsible for that malfeasance? The Army Corp of Engineers which is, at last look, still
in existence? For more in this vein see Rockwell and Block 2010; Block and Rockwell 2007.

7 Technically, the cut-off time for an abort was solid fuel booster ignition.
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of the vehicle to lift it out of the maelstrom prior to the impending colli-
sion of one of the missiles with the tank. The only genuine answer would
have been a complete redesign to include an escape pod for the astro-
nauts. One wonders whether a good system would also include the ability
to recover the payload when the launch was aborted.

In addition, the practicality of the entire spaceplane is questionable for
simple tasks. It has a huge cargo bay plus a seven-person crew cabin.
Thus, it is an exceedingly large and expensive transportation system that
can only achieve low earth orbit. In addition to being impractical, with a
1.5% failure rate,'® it can be regarded as unreliable.

A less spectacular NASA failure is represented by the Liberty Bell. This
Mercury capsule splashed down in the Atlantic Ocean on July 21, 1961.
The official, disputed, story is that the hatch malfunctioned and admitted
sea water causing it to sink. Gus Grissom narrowly managed to escape
(NASA 2000).

A hair-raising event on Apollo 13 garnered worldwide attention when
a liquid oxygen tank exploded. The crew managed to survive by using the
lunar lander as a “lifeboat.” Prior to the flight, the problem container had
suffered numerous glitches, but was deemed “safe” and used anyway
(NASA 2009).

A truly bad day for NASA and the European Space Agency was when
the Hubble Space Telescope started to broadcast images from space. They
were blurry. The device was proclaimed to be able to produce exception-
ally clear photographs free from atmospheric distortion. These pictures
were anything but. The Hubble became the butt of jokes (Fox News
2009). Its mirror had the incorrect focal length making it nearsighted.
Some people suggested it had been designed by Mr. Magoo." This was an
optical error, of the most basic, bone-headed variety, rendering the

¥ There were two fatal failures, Challenger and Columbia, out of a total of 135 missions (NASA
n.d.). Consider this fact in terms of lives lost per mission. With seven aboard, that is 14 lives or
slightly more than one death for every 10 missions. Who seriously wants to face those odds?
Compare these with one’s odds of dying in an automobile (0.72 deaths per 100 million passenger
miles) (Maass 2013). Converting that to the number of outings, the average car trip is 14.6 miles
(Green 2015). That means there is about 0.0001 (1 per 10,000) fatality per car trip as opposed to
0.1 per shuttle excursion.

Jim Backus's Mr. Magoo was a puppet afflicted with near sightedness. It was serialized as an ani-

mated TV series IMDb n.d.).
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exceedingly expensive instrument useless. Fortunately, it could be fixed
by the installation of some corrective lenses. Oops, that meant an addi-
tional high-cost, high-risk, space shuttle launch and spacewalk to install
the fix (Pearce 2012).

The preceding incidents amount to nothing more than a brief sam-

pling of NASA’s boondoggles.*

STEM Subsidies and Neighborhood Effects

STEM stands for Science, Technology, Engineering, and Mathematics.
Many commentators have pushed to promote this sort of education, in
significant part so that it can promote space exploration.?! Does a case
exist for neighborhood effects resulting from government subsidization
of any education, STEM or otherwise? Given that the answer to that
question is yes,”* what is the justification for a heavy focus on science,
technology, engineering, and math, above all other disciplines? Before we
move on to discuss more deeply those two questions, we point out that
feminists have long been gnashing their teeth that, due to capitalism’s*
supposed discrimination against the fairer sex; females remain® under-
represented in these fields; and proposed subsidies should seek to address
that effect. Women (we are talking about generalizations and trends here;

»For more on this as well as lapses of other space agencies see Space Safety (2016).

' A new field trip to Mars immerses school children in the red planet for the purpose of inspiring
future astronauts. (Unreal 2016). For further information on the relation of STEM education and
space exploration, see NASA n.d.; Heller 2012; Hohler 2009; Alexander and Buchsbaum 2007;
Aldrin 2011.

#We argue that it is not.

Typically, “capitalism” is the “usual suspect” of feminists. One must constantly remind himself
that the conflation of laissez-faire with cronyism, diametric opposites, is nearly ubiquitous. In no
way does the system of laissez-faire capitalism put down women for they are completely free to
compete on an equal basis as is everyone else. Rather, it is the socialistic tendencies embedded
within Otto von Bismarck’s welfare laws, the Fabian Society, the British Labour Party, the
Democratic Party, and the Republican Party that create the need to exploit entire groups of people,
such as females. Even when the political winds change and previously disparaged demographics
become favored, such favoritism takes a form proclaimed to be compensation for past injustice but
which in fact leads to dependency.

% Proportionately, more of them than men will be working only part time as they have babies; or
will quit entirely.
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many individuals do not go along with the crowd) are fully capable of
making their own way in the free market. To assume they must be cod-
dled or led into “preferred” STEM choices constitutes an insult and an
injustice to the very people such programs are intended to help.

The highest profile voice long calling for governmental subsidization
of education in general has been that socialist, Milton Friedman?® (1962,
p. 86-88). He opines:

A stable and democratic society is impossible without a minimum degree
of literacy and knowledge on the part of most citizens and without wide-
spread acceptance of some common set of values. Education can contrib-
ute to both. In consequence, the gain from the education of a child accrues
not only to the child or his parents but also to other members of the soci-
ety. The education of my child contributes to your welfare by promoting a
stable and democratic society. It is not feasible to identify the particular
individuals (or families) benefitted and so to charge for services rendered.
There is therefore a significant ‘neighborhood effect.’

What kind of governmental action is justified by this particular neighbor-
hood effect?...government has...assumed the financial costs of providing
schooling. It has paid, not only for the minimum amount of schooling
required of all, but also for additional schooling at higher levels available to
youngsters but not required of them. One argument for both steps is the

S Friedman a socialist? Was he not one of the foremost and well known capitalists (Friedman/
Donahue 1979)? So he was reputed to be. Yet, we have the temerity to refer to him as a socialist.
The reason is much deeper than the cited passage which indicates approval of state-run schools.
More essential to the Chicago monetarist school, his philosophy, is the approval of a state-owned
central bank. Banks and schools are first-order means of production. Government ownership of
them is an important aspect of socialism. If a nation’s money is socialized, how can that country be
free? If a legal tender law mandates the use of a single currency, then, obviously, the system is not
that of laissez-faire. For further critiques of this author along these lines see Berliner 19991995,
p. 326; Block 1999, 2003, 2006, 2010, 2011, 2013; Block and Barnett 2012-2013; Block and
Friedman 2006; Friedman 2000; Kinsella 2009; Lind 2012; Long 2006; Marcus 2007; McChesney
1991; North 2012; Machan 2010; McChesney 1991; Rand n.d.; Rothbard 2002; Sennholz 2006;
Vancel996, 2005; Wapshott 2012; Wenzel 2012; Wilcke 1999. States Friedman (2000)himself:
“In the middle of a debate on the subject of distribution of income, in which you had people who
you would hardly call socialist or egalitarian—people like Lionel Robbins, like George Stigler, like
Frank Knight, like myself—Mises got up and said, “Youre all a bunch of socialists,” and walked
right out of the room.” Here is Rand’s (n.d.) view of Friedman and Stigler 1946: “collectivist pro-
paganda’ and ‘the most pernicious thing ever issued by an avowedly conservative organization™
(cited in Skousen 2001).
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‘neighborhood effects” discussed above. The costs are paid because this is
the only feasible means of enforcing the required minimum. Additional
schooling is financed because other people benefit from the schooling of
those of greater ability and interest, since this is a way of providing better
social and political leadership. The gain from these measures must be bal-
anced against the costs, and there can be much honest difference of judg-
ment about how extensive a subsidy is justified. Most of us, however, would
probably conclude that the gains are sufliciently important to justify some
government subsidy.

What are the difficulties with this position? Several come to mind. “A
stable and democratic society is impossible without a minimum” of shoes,
pencils, paper clips, underwear; apples, chicken, barbers, carpenters,
indeed, a whole host of goods and services. Does this mean that govern-
ment should provide them all, or subsidize them? Hardly. But by implica-
tion this would appear to be Friedman’s view.

What is a “democratic society”? Is it one where two foxes and a chicken
vote on what to have for dinner? Is it acceptable for a small group of
people (say, arguendo, five) to take possession of the automobile of one of
their members by force? If we add one more member making it six, is it
then okay for the five to oppress the sixth? Are there any number of char-
acters where such an action is unacceptable but if one more is added then
it is? Libertarians answer with a firm “NO WAY!” Should even one dis-
senter remain, then in a democracy everyone else, the majority, is an
oppressor. The only way for a democracy or any (state) organization to be
just is that members of the minority, even individuals, initially agree to be
bound by the vote. Also necessary is that signatories may subsequently
withdraw support, such as payment of taxes, and sufferance of regula-
tions without having violent sanctions imposed upon them. This is the
libertarian principle of secession written into the American Declaration
of Independence:

That whenever any Form of Government becomes destructive of these ends
[the rights to Life, Liberty and the pursuit of Happiness], it is the Right of
the People to alter or to abolish it, and to institute new Government, laying
its foundation on such principles and organizing its powers in such form,
as to them shall seem most likely to effect their Safety and Happiness.
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Prudence, indeed, will dictate that Governments long established should
not be changed for light and transient causes; and accordingly, all experi-
ence hath shewn, that mankind are more disposed to suffer, while evils are
sufferable, than to right themselves by abolishing the forms to which they
are accustomed. But when a long train of abuses and usurpations, pursuing
invariably the same Object evinces a design to reduce them under absolute
Despotism, it is their right, it is their duty, to throw off such Government,
and to provide new Guards for their future security.

Libertarians would go further than Thomas Jefferson and proclaim
that even the individual may secede. That is very far from a national
democracy as normally understood.?

“Neighborhood effects” are typically characterized as externalities in
the neo-classical economic literature. Rothbard (1997b, p. 178) dis-
missed them as a justification for government intervention in the free
market: His reductio ad absurdum is as follows: “A and B often benefit, it
is held, if they can force C into doing something... [A]ny argument pro-
claiming the right and goodness of, say, three neighbors, who yearn to
form a string quartet, forcing a fourth neighbor at bayonet point to learn
and play the viola, is hardly deserving of sober comment.” Friedman does
not favor compelling anyone to take viola lessons; but he does support
the notion that they can be forced to become educated. Friedman only
resorts to subsidies, which compel taxpayers to pony up the necessary
funds, instead of legally requiring all and sundry to become educated,
since the latter would be unfeasible in his opinion.

Another difficulty is that economically mischievous laws such as rent
control and minimum wages, which Friedman (1962), happily, opposes,
are most popular precisely in areas where education of the sort he favors
predominate. For example, in the People’s Republics of Cambridge,

% Could one make the case, and many people do, that the repeated reciting of the Pledge of

Allegiance commits one to remain a ward of the state? Not bloody likely. First of all, it is mainly
children that do so. They can hardly be considered capable of making such thorough and far-
reaching commitments. Secondly, for so momentous an agreement, any sensible court would likely
rule that it would have to be in writing, signed, and notarized.
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Massachusetts; Berkeley,” California; Boulder, Colorado; or Ann Arbor,
Michigan; where there are tens if not hundreds of thousands of students
in small geographical areas. Here, too, is where support for the economi-
cally illiterate Bernie Sanders was most popular. Perhaps “education” of
this sort is really an external diseconomy, and would be more appropri-
ately taxed, not subsidized? There is nothing in Friedman’s analysis that
could prevent reaching such a conclusion, the exact opposite of what he
recommended. The point here is that there is a great amount of subjectiv-
ity” involved in making the claim that education benefits others who
cannot be forced to pay for it; that people with no children gain from the
education of other people’s progeny, and therefore should be compelled
to pay for it. Do not people gain when others smile at them? Take show-
ers? Wear clothes?® Using the “logic” employed by Friedman, govern-
ment should intervene in these cases too, lest not enough of these
“neighborhood effects” occur. These benefits, too, “accrue... not only to”
smilers, shower takers, clothes wearers “but also to other members of the
society.”

We must conclude that there is no warrant for statist support of educa-
tion. However, assume, arguendo, that there is. Should STEM be pro-
moted vis-a-vis the humanities? It is to that question that we now turn.

#Why do we characterize these widely-esteemed institutions of higher learning as “people’s repub-
lics”? The lead author of this book attended the University of California, Berkeley, starting in 1967
and found it the most provincial community he ever experienced. There was, at the time of his resi-
dence, an orthodoxy which could not be publicly challenged. Even private disputation of the
accepted convention with a professor was verboten. It appears to us that many other highly ranked
colleges and universities have adopted the same or a similar ethos. That canon was leftist, even
Marxist, in nature. The term “people’s republics” is widely used by communist regimes which
restrict free speech and, hence, constitutes an apt metaphor for these communities. More recently,
non-leftist speakers such as Milo Yianopolous and Ann Coulter have been in effect banned from
this institution of “higher learning” as has been Charles Murray from its sister school, Vermont’s
Middlebury College.

8 States Hayek (1979, pp. 52-53): “And it is probably no exaggeration to say that every important
advance in economic theory during the last hundred years was a further step in the consistent
application of subjectivism.”

» Of course, as unbelievable as it is, states do make demands in such topics as appropriate clothing,
bathing, etc. sometimes sending out police to take measurements (The Young Turks 2016).
Libertarians disapprove.
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STEM vs. Humanities

Prominent among the alarmists in the STEM “crisis” are Holdren and
Lander (2012). They whine that there is a shortfall looming of one mil-
lion college graduates with degrees in these technical fields. In their view,
the “sky really will be falling” if monies for education are not diverted
from alternative studies to these more technical fields.

In the view of Zakaria (2015), however: “A broad general education
helps foster critical thinking and creativity. Exposure to a variety of
fields produces synergy and cross fertilization. Yes, science and technol-
ogy are crucial components of this education, but so are English and
philosophy.”

There are problems here. For one thing, English and philosophy at
most universities have, to a great degree, been taken over by cultural
Marxists. Their motto is that dead white males must be ignored or
avoided; that live ones should abandon their untoward “privilege”; pro-
fessors of literature and philosophy are pre-eminent among those who
have supported and even inculcated the demands for trigger warnings,
safe spaces, and the right to shout down any opinion on campus not to
the liking of their “snowflake” students. The liberal arts, all of them,*
have been overtaken by cultural studies, feminist studies, queer studies,
multicultural studies, black studies, and other whining studies.

Once we assume away the argument against government support for
education, we really are at sea without a rudder. There are no prices to
guide us. We are in, roughly, the position of the central planning board
of the U.S.S.R.3! Yes, there are both “benefits and costs” as Friedman

39With the possible exception of economics, which has one foot in the humanities, but another in
more technical disciplines. Whether for good or not, the two co-authors of this book have between
them degrees in engineering, economics, history, and divinity. Speaking authoritatively from per-
sonal experience, STEM generally amounts to technical training whereas the humanities tends
towards education per-se so long as the student can see through the propaganda that all too often
passes for education. The current modern usage of the term “education” encompasses no fewer than
three at best marginally related concepts: education (learning how to function in the world in
which we exist: philosophy, history, etc.), technical training (learning how to perform specific tasks:
engineering, cooking, etc.), and propaganda (exposure to the preferred myths of the powers who
wish to impose their will on others: civics, political studies, etc.).

31 See on this Boettke 2001; Ebeling 1993; Hayek 1948; Hoff 1981; Hoppe 1989; Von Mises 1922,
1977.
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would have it, to public instruction. But without market-generated
prices, without profit and loss, without exit due to bankruptcy for entre-
preneurs who cannot satisfy consumers, there is no non-arbitrary answer
to the question of how to allocate resources between STEM and the
humanities. States Ridley (2015, p. 138) in this regard: “To most people,
the argument for public funding of science rests on a list of the discover-
ies made with public funds, from the internet...to the Higgs’ boson*...
But that’s highly misleading. Given that government has funded science
munificently, it would be odd if it had not found out something. We
learn nothing about what would have been discovered by alternative
funding arrangements. And we can never know what discoveries were not
made because government funding of science inevitably crowded out
much of the philanthropic and commercial funding, which might have
had different priorities.” But most importantly, government funding typ-
ically prostitutes science with political correctness. One’s conclusions
must conform to current political preferences if funding is desired. Thus,
rigorous investigation of reality is annulled.
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Public Goods: Basic Research
and Terraforming

The theses of this book are (1) that free enterprise, and it alone, is the last
best hope for space travel, colonization, and getting some significant
numbers of humans off our home planet, and (2) that relying on govern-
ment to pursue this goal is a snare and a delusion. However, critics will
point to the doctrine of “public goods” to denigrate this case of ours. We
will now consider that perspective, and then apply it to two crucial aspects
of the space program, basic research' as a public good and terraforming.

!Basic research includes such concepts as Einstein’s general theory of relativity, Pythagoras™ theo-
rem, and Euclid’s geometry. It is not specific research, for example, regarding the development of a
medication to cure cancer. When Newton set down the principles of calculus, he was trying to find
a way to address mathematical problems he was facing: to wit how to find solutions related to the
limits of equations where the denominator of a fraction approached zero. (The result of a real num-
ber divided by zero is indeterminate. See the mathematical “proof” that 2 = 1 at the end of this
chapter.) No one asked Sir Isaac to do that; so, other than the opportunity to sell a few books, he
had no hope of financial gain. Certainly, the British Crown did not ask for it.
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Public Goods
The Theory

To see the fallacy of the “public goods” contentions, a clear understand-
ing of the doctrine is required; then the fallacy will become evident. This
chapter demonstrates that the basic research necessary for the conquest of
space can be generated by private enterprise, as can terraforming. Indeed,
only those with personal investments have the motivation to seek out
what categorically works and does so efhiciently.

What, then, is the claim that there is a market failure regarding public
goods? First, we must distinguish between two types of goods. Private
ones may be defined as those for which it is possible to exclude non-
payers and which are rivalrous. For example, it is entirely possible, actu-
ally easy, to exclude non-payers of hot dogs from consuming them. The
merchant has a very credible threat to offer against any person who wishes
to enjoy his product, without paying: he will call the police (hopefully
private ones).” Does this mean that no thief ever got away with stealing
one of these foodstuffs? No, of course not. Excludability need not be
100%. But as long as the overwhelming proportion of consumers actu-
ally pay for their hotdogs, this criterion is satisfied. In contrast, it is very
difhicult, according to this argument, to omit from the enjoyment of the
benefits of a crowded city street, a lighthouse, national defense, and, of
present interest, basic research and terraforming. By their very nature, it
is argued, these items partake of non-excludability. Non-payers will not
be able to be prohibited from enjoying the benefits, direct, or indirect, of
these goods and services.

What is rivalrousness; and what does excludable mean? A good is rival-
rous if there are competitors for its enjoyment. It is non-rivalrous if all of
us, together, can benefit from it. If A eats a hotdog, then B cannot also do
so. If B wears a pair of pants, then A cannot do so. A and B are rivals for the
use or consumption of these items. In contrast, radio and television waves

?See on this Gregory 2011; Guillory and Tinsley 2009; Hoppe 2011; Huebert 2010; Murphy
2005; Rothbard 1973a, b, 1975, 1998 [1982]; Stringham 2007; Tannechill and Tannehill 1984
[1970]; Tinsley 1998-1999; Wisniewski 2014; Wollstein 1969; Woolridge 1970.
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are non-rivalrous. If 1000 people are accessing one of these broadcasts, and
a few or even many additional consumers tune in, the latter in no way
reduce, let alone end, the enjoyment of the former. They are not rivalrous
with one another.?> However, if extra commuters enter the crowded side-
walk or roadway, they slow down everyone else. Here, then, there is com-
petition, or rivalrousness.

When an item is non-rivalrous and non-excludability applies, it is a
pure public good. If only one or the other criterion is applicable, it would
be characterized as a semi-public good. If the market failure of public
goods does not apply, these are pure private goods, where both exclud-
ability and rivalrousness hold true. Let it not be thought that each of
these four cases describes roughly 25% all items. At least in the view of
most economists, the overwhelming majority of products are private.

According to this perspective, with busy streets or highways there is
rivalrousness, and the marginal costs of adding one more person to them
would be greater than zero. Thus, we should exclude at least some of these
additional users. Whereas adding one utilizer of either the empty high-
way or street will not slow anyone down. The marginal or additional costs
of them doing so would be zero, and therefore they should not be
excluded. Similarly, we are indeed able to exclude motorists from limited
access highways, whether busy or empty, while this supposedly does not
apply to city streets, either busy or not.> Government intervention is sup-
posedly justified in all non-private goods cases since the market will fail
to provide these goods either at all or will do so inadequately. With this
introduction to public goods theory, we are now ready to explore the fal-
lacies involved.

3Notice that those who pay for radio waves have an interest in reaching the widest audience pos-
sible. Sponsorship s rivalrous in that only so many commercials can be broadcast without driving
away too many potential listeners. The radio station thus excludes advertisers. But viewing is made
to be non-competitive on purpose. This discussion isolates from paid TV where all or part of the
income is directly from the viewer.

“The proportion of goods for which there is market failure depends upon the judgement of the
economist. Presumably the Marxist economist (a contradiction in terms) would see very few purely
private goods relative to others in this profession; whereas, this book you are now reading demon-
strates that «// things are privately created and that the concept of market failure is devoid of
meaning.

> That local access streets may not be set up to exclude motorists, or even pedestrians, is a miscon-
ception. We see already in our day, access to streets limited in gated communities. Limitation of
access can be accomplished not only by fences but by no-trespassing signs, guards, or technologies
not yet devised. Availability of access should be determined by the owner(s) of the street.
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The Critique

According to extreme interpretation of this doctrine, no public goods
could ever have been produced in a free economy because the entrepre-
neur either cannot exclude non-payers or the good is non-rivalrous, or
both. But this is highly problematic in the case of basic research. Yet it
would be exceedingly difficult to credit government for these accomplish-
ments. Therefore, perforce, they were created in the private sector, con-
trary to this viewpoint. The public goods argument is incorrect at least in
these cases. There are numerous other such counter examples: the music
of Mozart, the idea of the conservation of angular momentum,® etc.

In contrast, there is also the moderate claim that yes, the market is
indeed capable of producing public goods, but it can only produce less or
fewer of them than is optimal. The difficulty with this position is that
there is no objective criterion for what would be the optimal amount,
and it simply will not do to say that this is whatever does not occur under
free enterprise.

So far, we have only superficially considered criticism of this public
goods doctrine.” Now, let us dig deeper. Consider, first, the busy city street.
According to mainstream economists, non-payers cannot be excluded from
entry. While it may well be true that the government is so inept that it can-
not do so, it by no means follows that a private owner could not succeed.?
If he could not, he would lose money, ultimately go bankrupt, and be
replaced by someone who could. We even have some quasi-analogous cases
of private enterprises succeeding in doing exactly that. For instance, con-

¢ A bicycle in motion stays upright because of the conservation of angular momentum. If a rotating
wheel tilts to the right, then it will veer to the right to compensate. For a video of a demonstration
refer to Physilicious (2009). For the reader who is unfamiliar with it, we strongly recommend
reviewing the YouTube demonstration listed in the bibliography—it is fun.

7 For an extensive literature on this see Barnett and Block 2007, 2009; Block 1983, 2000a, b, 2003;
Cowen 1988; De Jasay 1989; Holcombe 1997; Hoppe 1989; Hummel 1990; Osterfeld 1989;
Pasour 1981; Rothbard 1997; Schmidtz 1991; Sechrest 2003, 2004a, b, 2007; Stringham 2015;
Tinsley 1999.

8This assumes that the owner wishes to exclude users. Let us consider a street in a commercial dis-
trict. The merchants want as many people as possible to use the street. Therefore, they would con-
sider it part of the overhead of conducting business and charge their customers nothing. Should the
street become so busy that people are driven away, they would improve the street at their own
expense and thank their blessings for such success.
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sider the Boston or New York City marathons. There are several tens of
thousands of entries in each. Thus, the streets and sidewalks become very
crowded. How do the private organizers of these events preclude free riders?
Simple. They issue a bib, some six inches by eight inches in size, and a few
safety pins, to all those who pay a fee to enter for them to affix to their
shirts. If there is any runner without such adornment, he is easily seen as a
thief of services, and dealt with accordingly.

Then, there are the problems with rivalrousness. Consider a hotel,
apartment, ballfield, concert hall, movie theater, classroom with less than
100% occupancy. That pretty much describes actual practice, except for
World Series, Super Bowl, Mardi Gras, or similar events. But this means
there is no rivalrousness regarding the unoccupied seats, or rooms!
According to the specious and pernicious doctrine of public goods, these
institutions ought to be nationalized, since economic inefhciency abounds.
The point is, it would cost nothing whatsoever to place an additional mar-
ginal person in one of these empty places.” But this is silly. Hotels and
movie theaters, etc. are viable concerns. There is no need to engage in the
sovietization of them. Nor is it clear that there are no costs to filling an
empty seat in a movie theater; the owners might well see matters entirely
differently. It will likely impose severe psychic costs on their proprietors.
The thought that they must issue freebies might drive them to apoplexy.

Nor is the lighthouse protected from this sort of criticism. In the days
of sailing ships, the owner of this facility had a credible threat to offer non-
payers: “(With fist raised) One of these days™° he will turn off the light.
This, possibly, may never come to pass. But the mere possibility will tend
to raise the salaries of the sailors on such vessels, due to the added risk.
And, too, when word gets out that there are some who are not pulling
their weight, they will lose goodwill and standing in the community. It
might well be cheaper to pay the lighthouse fee than undergo these costs.

9 There would be only tiny costs for empty hotel rooms; sweeping the floor, laundering the sheets,
etc. This is a small proportion of the total price of these amenities. More to the point, empty seats
might be a signal to the capitalist that he is charging too much. To maximize profits by achieving
100% occupancy, he could lower the price. However, he will likely find it more efficient, or at least
easier to manage, if he charges a single price that sometimes results in long lines while at other
times, seats go unoccupied.

"With apologies to Ralph Kramden, a character created in the 1950s by Jackie Gleason.
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Nor is the pure public good of national defense immune from this criti-
cism. A private defense agency'' may indeed exclude from its benefits those
who refuse to pay for this service. All it needs to do is to announce'” to the
terrorist du jour, the Hitler, the Stalin, or the ISIL, that the Jones corpora-
tion refuses to subscribe. They are fair game, as far as this private police-
army corporation is concerned. And this works on the macro-level too.
Suppose that those in Massachusetts, ez masse, refuse to pay for this service,
while those in Texas, do so. The protection firm makes a similar proclama-
tion to the “usual suspects.” Of course, unanimity is usually not attained in
the real world. Posit, then, that 99% of Texans subscribe, but only 1% of
those in the Bay State do so. Public pressure in the Lone Star State will
presumably deal with the outliers, and their counterparts in Massachusetts
will have to migrate, if they wish to be protected. In any case, a private
defense agency need not enroll 100% of all those they protect. Some lesser
percentage will typically allow the enterprise to be a going concern.

We have seen that the public good doctrine is dead from the neck up.
This is the theory, the basis on which the claim is made that the market
cannot (sufficiently) supply basic research. It is to this subject that we
next turn."

Basic Research

Space exploration and colonization'* will require two types of research:
basic’® and engineering. There are few who would doubt that private
enterprise is capable of the latter. Indeed, to call this into question would

""Here is bibliographical support for this contention: Block 2003; Cowen 1988; De Jasay 1989;
Hoppe 1989; Hummel 1990; Pasour 1981; Rothbard 1997; Schmidtz 1991; Sechrest 2003,
2004a, b, 2007.

'2 An actual announcement is not strictly necessary and might be risky from a liability point of view.
A would-be aggressor will discover on his own who is unprotected.

3One process of the colonization of celestial bodies would be terraforming. If anything were a
public good a “terraformed” planet would seem to be it. For the reasons cited above, this too would
also be provided by the free market. For more on this, refer to the discussion below.
'4“Colonization” has a bad press. It is associated with exploiting helpless people. Happily, no such
implication can attach in the present case, unless there are Martians or Venusians who will be
ground down by human beings. For the argument that this process was actually helpful to its sup-
posed victims back here on Earth, see Ferguson (2011).

!5 For an important critique of government supported basic research, see Accad (2016).
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seem unusual, in that there are vast numbers of engineers who work in
the private sector.

Basic research, however, is another matter. Not only is it acceptable to
question whether such activities could occur under the direction of pri-
vate entrepreneurs, it is the overwhelming conclusion of virtually the
entire economics profession either that this cannot take place at all or, at
best, only in a severely curtailed manner. Why has this delusion taken
hold of the minds of the purveyors of the dismal science? It is due to the
claim that basic research is a public good; in the extreme, the market is
incapable of providing any goods and services that partake in this “mar-
ket failure.” At the very least, too little of it will be forthcoming if society
relies on the profit motive. The public sector, then, will have to make
good the shortfall.

Mazzucato (2013) seemingly takes a position contrary to the one being
articulated here. She argues that government has participated in many,
many of the scientific and engineering breakthroughs we have witnessed.
This cannot be denied. We acknowledge that she makes a good case for this
hypothesis. However, it does not so much as lay a glove on the argument
we are making. It would be strange indeed if, given the gigantic proportion
of the world’s GDP that funnels through this institution'® that, despite it,
some good did not result. President Obama made a similar claim what he
said: “You didnt build that,” referring to public sector amenities without
which private enterprise supposedly could not function. He continued:
“Somebody invested in roads and bridges. If youve got a business—you
didn’t build that. Somebody else made that happen. The Internet didn’t get
invented on its own. Government research created the Internet so that all
the companies could make money off the Internet” (Kiely 2012).

As to the facts of the matter, the professor and the president are cor-
rect; both parties, government and the private sector, had a hand in the
accomplishments of modern capitalism. But there is also a hidden-
between-the-lines implication of what they were saying: that were it not
for the state apparatus, these achievements could not have been attained.
They are engaging in a contrary to fact conditional. They in effect claim
that subtract government from history, and we would be far worse off

!¢This funneling of economic activity through the government occurs only at the state’s own insis-

tence, through compulsory levies.
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economically than we are now; few or none of these benefits would have
been forthcoming.'” But this conclusion does not at all follow from the
premise. For it is a virtual certainty that had not the government been
involved in the creation of roads, bridges, tunnels,'® the Internet and
other such elements relied upon by markets, private enterprise would
have accomplished these tasks. In fact, there is no government product,
none, that has not, at some time in our history, also been produced by the
private sector (Woolridge 1970) and invariably at a lower cost."” There is
also another hidden assumption on the part of Mazzucato and Obama:
on net balance, government’s contribution to this process was a positive
one. This is hard to sustain. Yes, of course the statists diverted part of the
monies they mulcted from private individuals at gun-point to this social
overhead capital. But they also engaged in numerous programs that low-
ered GDP. When both effects are considered, we see that government was
a net drag on economic development. With no doubt, none of the truths
uttered by Obama and Mazzucato obviate this. Rothbard (1963,
pp- 339-348) explicitly made this case when he argued that to get a bet-
ter measure of GDP we ought not to add government expenditures, but
rather subtract them.” So much for the views of Obama and Mazzucato.
Quite the contrary:

'7“But here I want to address a companion argument that is often used to justify not only expansive

government per se, but a large military sector specifically. It’s the argument that war is an impor-
tant, and even necessary, source of scientific progress, because technologies developed by the state
to fight wars often have important civilian uses. Innovation is a side benefit of war, say war’s defend-
ers. By mobilizing all the resources of society, through coercion, repression, and exploitation, we get
not only civic pride and the martial spirit, but also great new technologies” (Klein 2013). Yes, Tang®
and radar (an acronym for RAdio Detection And Ranging) came to us “courtesy” of the ever-loving
government. But what wonders would the free market have produced instead, or rather in addition,
had the statists not spent vast amounts of treasure on these discoveries. Oh, and Tang® did not come
from the government (see Chap. 10).

"For an examination of private roads, bridges, and tunnels in terms of privatization, see Block
(2009).

See on this Anderson and Hill 1996; Block 2002¢, 2009; Butler 1988; Carnis 2003; Ebeling
2013; Hanke 1987a, b; Hannesson 2004, 2006; Hoppe 2011; Karpoff 2001; Megginson and
Netter 2001; Moore 1987; Moore and Butler 1987; Motichek et al. 2008; Ohashi 1980; Ohashi
et al. 1980; Pirie 1986; Savas 1987; Walker 1988; White 1978.

2 Salerno (2015) avers: “Now it is certainly true that a reduction in real government spending
causes a reduction in real GDP, as it is officially calculated. But...the reduction in government
spending does not retard the growth of production of goods that satisfy consumer demands and, in
fact, most likely accelerates it. In addition, real incomes and living standards of producers/consum-
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Today, when we look at private companies like Google, Apple, and
Facebook and marvel at their innovations, we should remember that these
companies are constantly subject to market tests, and that the goods and
services they innovate must be accepted by consumers to be profitable.
When they succeed, we know that they are creating value for society
because consumers have chosen their products and services over others.

The goods and services produced by the Rand Corporation, the Pentagon,
and the National Science Foundation do not face any kind of market test.
The goods and services they produce are valuable to the directors, and mem-
bers of Congtress, and to the researchers themselves who are on the payroll,
but the value of this research is determined arbitrarily. (Klein 2015)

Terraforming

According to this public goods argument, only government could terraform
an extraterrestrial body such as the Moon or Mars. Why? To do so would
imply giving these orbs an atmosphere in which humans could survive, land
upon which crops could be planted, rivers and lakes and perhaps oceans to
support our habitation, and in every other way make them replicas of the
Earth. But then free riders would appear to take over the terrain; they would
have undertaken none of the costs, and be able to benefit from the great
investment of the terraformer. The latter could not exclude the former, it is
alleged. Therefore, he would not undertake this effort in the first place. Or,
he would only do so if he could own the entire planet, and this would appear
to be incompatible, at the very least, with libertarian homesteading theory.
At the outset, there is at least some superficial plausibility to this objec-
tion. After all, no libertarian would acquiesce in the notion that
Columbus, for example, could own the entire North America®' merely by
planting a flag on its border. Nor, even, could he do so if he homesteaded

ers in the private sector rise as a direct result of the decline in government spending. The reason for
this seeming paradox lies in the conventional method used to calculate real output in the economy.”
And what is this “conventional method?” It is to add to the GDP all government expenditure
regardless of whether it promotes economic progress. For example, if all the state did was dig holes
and fill them up again, and there were no other reverberations from such an act, this would boost
officially measured well-being, while obviously reducing real goods and services available to the
public. See also on this Casey 2015; Rothbard 1970, p. 201; Strow and Strow 2013.

2'The pernicious notion that a claim of homesteading is plausible from the planting of a flag by a
conquistador abstracts from the rights of the indigenous peoples.
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a one-mile-deep perimeter around these lands. Here, he would own, only,
that territory he had made his own, and not the entire interior of the
continent. Let us briefly review libertarian homesteading theory to see if
we cannot see our way clear to maintaining that the private terraformer
would indeed have an incentive to improve the planet to the extent nec-
essary for human habitation.

We start with human persons. Who should own them? There are only
four possibilities: no ownership, joint or common possession, slavery, or
individual self-ownership. First, if no one owned anyone, even himself,
then he would have no interest in maintaining anyone. We would all die.
Since no one owns us, we would have no right to use ourselves. We would
not be able to attain food. We could not so much as breathe. Second, we
could all own one-seven-billionth of everyone, since there are roughly
that many inhabitants on our planet. Unfortunately, the same result
would ensue. To get permission to engage in any acts, we would have to
get unanimous consensus, but we could not even begin to obtain agree-
ment from the local committee meetings. Third, some could own others
as slaves. This is better than the previous two options since, at least, the
human race would not perish holus-bolus. However, unless someone
could put forth a justification other than “might makes right,” which it
certainly does not, this option, too, must be rejected for lack of support.
That leaves only the fourth possibility, we each own ourselves, which is
difficult to dismiss. This is buttressed by the fact that we each “home-
stead” ourselves. We mix our labor with our bodies. We control them
through an act of will, which does not occur in any of the other cases.

That settled, we move on to the issue of who may own which swathes of
land. Again, we confront similar possibilities. First, no one may own, and
therefore have the right to interact with, any territory or even matter. This
may be rejected out of hand since we would not be entitled to sit or stand
anywhere, a manifest absurdity. A second alternative is that we each own
one-seven-billionth of the entire Earth. Again, we would all perish since the
vast committee meetings necessary to determine what should be done on
each acre would never settle anything. A third option is that we divide the
land into seven billion bits, each of equal value.?* This is the most preferable
so far, but what did each person do to justify land titles to “his” share.

*>That is, an acre in fertile Kentucky would be worth two or more in less fertile Wyoming, and
many acres in the desert of Nevada or the arctic tundra.
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“Nothing” would be the answer. The best system for allocating land to
people has been furnished by Locke (1690, chapter 5, sec. 27) who states:

“...every man has a property in his own person: this nobody has any right
to but himself. The labour of his body, and the work of his hands, we may
say, are properly his. Whatsoever then he removes out of the state that
nature hath provided, and left it in, he hath mixed his labour with, and
joined to it something that is his own, and thereby makes it his property. It
being by him removed from the common state nature hath placed it in, it
hath by this labour something annexed to it, that excludes the common
right of other men: for this labour being the unquestionable property of the
labourer, no man but he can have a right to what that is once joined to....”

In the eyes of the critic, however, this statement leads to more questions
than answers. For example, just how intensive must this “mixing” be. Is it
one corn plant every square foot, every square yard, every acre, every
square mile, every square hundred miles, one per continent, one per entire
world? The answer emanating from the libertarian community on this
matter® is that it all depends? On what? On the culture, on the previous
practices, on the established mores, etc. For example, East of the
Mississippi, where the land is relatively fertile, a government-determined
homestead typically comprised 160 acres. West of this river, something of
the order of 10 times that amount was necessary to keep body and soul
together for the farmers who were the initial homesteaders. In the desert
of Nevada, or the wilds of northern Alaska, perhaps another 10-fold
increase would be in order. The point is, there are no hard and fast rules to
the last decimal place as to exactly how much land** may be taken through
this process; how intensive the “mixing” must be. The specifics are to be
determined by adjudication.”” All we can say without fear of contradiction
is that the more isolated, uninhabited, infertile a given piece of land is, the
less intensive must be the homesteading, to claim ownership of it.

# Block 1990, 2002a, b; Block and Edelstein 2012; Block and Yeatts 1999-2000; Block vs Epstein
2005; Bylund 2005, 2012; Grotius 1625; Hoppe 1993, 2011; Kinsella 2003, 2006, 2009; Locke
1948; Paul 1987; Pufendorf 1673; Rothbard 1973a, b, p. 32; Rozeff 2005; Watner 1982.

% For a libertarian analysis of grey areas and continua, see Block and Barnett (2008).

% For the argument that adjudication could be done privately, see Benson 1990a, b, 2002; Friedman
1979, 1989; Hoppe 2001; Osterfeld 1989; Peden 1977; Rothbard 1973a, b, 1982a, b, 1991;
Stringham 1998-1999; Tannehill and Tannehill 1984; Woolridge 1970.
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Now, there is nothing that fits this bill as it does on (a non-terraformed)
Mars. Assume then that the first firm to occupy Mars terraforms the entire
planet. Do they own it all? No! But they certainly do have a valid claim to a
good part of it. That consideration and that alone ought to absolve this
process from the public goods objection that private terraforming could not
take place on the Red Planet. How much, exactly? In the early phases of
settlement, we would expect that the transformation of Mars would be of
limited scope. The idea that the first firm to occupy Mars would terraform
the whole planet to the extent that it is a perfect copy of Earth is utterly
unrealistic. Unless the process was so simple that the project hardly qualified
as labor, a highly unlikely assumption, then there would be no profitable
advantage to converting the ruddy orb to imitate the Earth in this manner.
And if it were that simple, then no one could claim to have invested the
labor necessary. No, the initial occupants would much more likely set up a
colony of tent-like or underground structures in which the cost to develop
a breathable environment would be as cheap as possible. Thus, they would
legitimately take possession of the village itself plus some surrounding infra-
structure incidental to their community’s viability. At this early stage, the
drawing of a boundary line would be the very last thing on their minds. It
is only after many settlers competing to create ever better environments that
Mars would gradually become “terraformed.” During this extensive proce-
dure boundary lines would become progressively more important.

The idea that others are not benefitted by the achievement of an actor
is preposterous. All trades benefit both participants. An innovator might
realize that he would like green vegetation outside his habitable dome for
aesthetic purposes. How would he achieve this since there is no oxygen?
He would need heat, obviously, plus nitrogen, oxygen, and carbon diox-
ide. With an almost pure CO, atmosphere, and much less solar heat than
Earth, his goal might appear impossible. However, if he could use reflec-
tors to concentrate sunlight and provide artificially generated or imported
air and water to the root system, he could conceivably grow wetland
plants outside his bubble. If he did so, these plants would add oxygen to
the atmosphere. On its own, this act would have an insignificant impact.
But if millions of residents did it, the atmosphere would eventually
become breathable. As more and more residents came to the planet, an
ever-increasing portion would become habitable until at last a vast
expanse was a completely welcoming environment for humans. The areal
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extent of that first hamlet would then belong to the initial colonizers.
Suppose now that these intrepid trail blazers started homesteading the
fourth planet at roughly the same time.

It would appear churlish, not to say difficult to imagine, for one of
them to attempt to “free ride” by standing idly by while the others
engaged in the expensive process of terraforming that would of course
benefit them all. Clearly, he would suffer the consequences of his own
lethargy for he would have no right to trespass into communities of his
fellow settlers; they would prohibit his entry. "Tis true, it cannot be
denied, that when we posit more and more economic actors to be involved
in this process the challenges become more difficult. However, the perfect
is the enemy of the good, and it would appear unlikely that so many colo-
nizers would be involved to make this process untenable.

An Aside, Bonus Material: The Proof that 1 =2
or an Example of How a Real Number Cannot
Be Divided by Zero

This sub-section is an aside intended to demonstrate the principle referred
to in footnote 1 above. The demonstration requires knowledge of simple
algebra. An introductory knowledge of calculus will be helpful but not

necessary. To begin, let us make two simple assumptions:

a=1

b=1

If that is the case, then:
a=b

Multiplying both sides by b:
ab = b?

Subtracting a*

ab —a? =b? —a?
Factoring:
a(b—2a)=(b+a)b—a)
Canceling identical terms:
atb—=a) = (b + a)tb—=)
a=b+a

1=2
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Considering that each step looks valid, why does this “proof” yield an obvi-
ously incorrect result? The operation of “canceling identical terms” is merely
a fancy way of referring to division. The result of (b — a) where a and b are
equal is zero. Therefore, that step amounts to division by zero which is
indeterminate. When we find a case in nature, such as finding the location
where a projectile stops going up and begins descending, where division by
zZero appears necessary, we can approximate the answer by running a series
of calculations where the denominator approaches zero and see at what
distance it closes. Or we can use the calculus invented by Newton.
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Space Law

There should be no difference between law as it applies to space or any-
thing else." From the libertarian point of view, law should consist, solely,
of promoting and defending the non-aggression principle (NAP). This
means that anyone may do anything he wishes to all other people, pro-
vided only that he refrains from threatening or initiating violence against
fellow human beings, and does not interfere with their justly owned
property.? In this perspective, the following acts would be unlawful: mur-
der, rape, theft, kidnapping, trespass, assault, battery, fraud, enslavement,
etc. Car-jacking on land, boat-jacking in the water, and spaceship-jacking
amongst the heavenly bodies would be equally against the law, and for
the same reason: they all violate the NAP.

! Seemingly, anyone who writes a book about space and interplanetary relations must think that
there is something unique about that arena. And, yes, this is indeed the case in many regards as
pretty much the entirety of the present book makes clear. But this does not apply in our view to the
law. It should apply in the same manner to any area of our galaxy; on Earth, on Jupiter, and every-
where else. We go further: it should also not be upheld any differently depending upon the histori-
cal epoch under consideration. Libertarian law should apply, equally, to the caveman in the past,
the modern man at present, and to the spaceman in the future.

?“Threatening or initiating violence” would include any purposeful and knowing act or threat
thereof which is a violation of the rights of the person on the receiving end.
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This of course does not mean that people may not use violence against
each other. Indeed, they may do so. But only if it is agreed upon by both
parties, the initiator and the target. Thus, boxing and voluntary sadomas-
ochism between consenting adults constitute legally acceptable behavior.?
In gambling, one party “takes” the property of another. But if these inter-
actions are consensual, libertarian theory says nay to legally prohibiting
any of these interactions. Nor would there be any victimless “crimes” in
this philosophy. There are no justified laws concerning consensual adults
against prostitution, pornography, gambling, drugs, etc., and this too
would apply equally to land, water, and space.

Why, then, even have a chapter at all in this book entitled “space law?”
As it turns out, there is such a thing as actual space law and, unfortunately,
it deviates to a great degree from what would hold true under libertarian-
ism. It is the burden of this chapter to document this divergence, and
make the case for a shift from state dictation to radical liberty.

What, then, is extant space law? First, recent entries in this history start
off with the resolution adopted by the U.N. General Assembly (1962a,
p. XVIII) Declaration of Legal Principles Governing the Activities of States
in the Exploration and Use of Outer Space (Treaty on Principles, 1966). It
reads (in part) as follows:

The General Assembly,...

Recognizing the common interest of all mankind in the progress of the
exploration and use of outer space for peaceful purposes,

>Some might even use the term “laudable behavior.” Why would, say, boxing be considered by
anyone to be praiseworthy conduct? Prizefighting is after all nothing more that hitting another
person in the hopes of personal financial gain: despicable, ought we not say? Yet the prizes come
from willing customers who are entertained by the event. Many of the attendees experience a vicari-
ous release of emotion. Otherwise these people might act out their anger in real life were they
unable observe this performance in a ring. Still others might enjoy watching the boxers™ skill and
strategy. Laudable indeed is the provision of these services. For more on the sometimes-
commendable nature of activities widely viewed as depraved, see Block 1976, 2013a, b.

4On libertarian law, see Benson 1989a, b, 1990a, b, 1993, 2001; Hoppe 1993; Kinsella 1992,
1995, 1996, 1997, 1998-1999, 2001; Rothbard 1982b. As applied to space, see Huebert and
Block 2007a, b, 2008.
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Believing that the exploration and use of outer space should be carried on

for the betterment of mankind and for the benefit of States irrespec-
tive of their degree of economic or scientific development,...

Solemnly declares that in the exploration and use of outer space States

2.

should be guided by the following principles:

The exploration and use of outer space shall be carried on for the ben-
efit and in the interests of all mankind.

Outer space and celestial bodies are free for exploration and use by all
States on a basis of equality and in accordance with international law.
Outer space and celestial bodies are not subject to national appropria-
tion by claim of sovereignty, by means of use or occupation, or by any
other means.

The activities of States in the exploration and use of outer space shall
be carried on in accordance with international law, including the
Charter of the United Nations, in the interest of maintaining interna-
tional peace and security and promoting international co-operation
and understanding,.

. States bear international responsibility for national activities in outer

space, whether carried on by governmental agencies or by non-govern-
mental entities, and for assuring that national activities are carried on in
conformity with the principles set forth in the present Declaration. The
activities of non-governmental entities in outer space shall require autho-
rization and continuing supervision by the State concerned. When activi-
ties are carried on in outer space by an international organization,
responsibility for compliance with the principles set forth in this
Declaration shall be borne by the international organization and by the
States participating in it.

In the exploration and use of outer space, States shall be guided by the
principle of co-operation and mutual assistance and shall conduct all
their activities in outer space with due regard for the corresponding
interests of other States. If a State has reason to believe that an outer
space activity or experiment planned by it or its nationals would cause
potentially harmful interference with activities of other States in the
peaceful exploration and use of outer space, it shall undertake appro-
priate international consultations before proceeding with any such
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activity or experiment. A State which has reason to believe that an
outer space activity or experiment planned by another State would
cause potentially harmful interference with activities in the peaceful
exploration and use of outer space may request consultation concern-
ing the activity or experiment.

7. The State on whose registry an object launched into outer space is car-
ried shall retain jurisdiction and control over such object, and any
personnel thereon, while in outer space. Ownership of objects
launched into outer space, and of their component parts, is not
affected by their passage through outer space or by their return to the
earth....

To briefly summarize this travesty’ of a document, the international
bureaucrats oppose private property rights, the system that has done so
much good for the well-being and wealth of people on Earth. First, in
their view, these principles shall not be applied to heavenly bodies.
Instead, without using the word, they say we shall adopt for space the
principles of communism, and opposition to private property and eco-
nomic freedom, which always lead to disastrous economies, actual starva-
tion, and mass murder. They seek to impose on space the system from
which the U.S.S.R. could free itself only after the loss of life on a gargan-
tuan scale.

Second, in this short legal history is the 1967 Outer Space Treaty, enti-
tled: Treaty on Principles Governing the Activities of States in the Exploration
and Use of Outer Space, including the Moon and Other Celestial Bodies
(U.N. General Assembly (1962b). Written along much the same lines as
its U.N. predecessor of 1962, it provided the following:

The Outer Space Treaty provides the basic framework on international
space law, including the following principles:

>We use the word “travesty” because the document is essentially dishonest; it almost perfectly
expresses a Marxian view of fair use without openly saying so. Furthermore, it fails to note that
“States” (in the second paragraph: “Believing...”) are necessarily based on the negation of the NAP.
It proclaims as compatible goals, high-sounding principles which are in irreconcilable conflict, to
wit “the betterment of mankind” and “the benefit of States.” The list of dishonest usages within this
one small passage could go on to fill many pages.
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¢ the exploration and use of outer space shall be carried out for the ben-
efit and in the interests of all countries and shall be the province of all
mankind;

* outer space shall be free for exploration and use by all States;

* outer space is not subject to national appropriation by claim of sover-
eignty, by means of use or occupation, or by any other means;

* States shall not place nuclear weapons or other weapons of mass
destruction in orbit or on celestial bodies or station them in outer
space in any other manner;

* the Moon and other celestial bodies shall be used exclusively for peace-
ful purposes;®

e astronauts shall be regarded as the envoys of mankind;

* States shall be responsible for national space activities whether carried
out by governmental or non-governmental entities;

* States shall be liable for damage caused by their space objects; and

* States shall avoid harmful contamination of space and celestial bodies.

Note that this, too, is much in keeping with the U.N.’s viewpoint on
the oceans and waterways of our home planet. They, too, shall be the
“common heritage of all mankind.” Under the U.N. Convention on the
Law of the Sea (UNCLOS n.d.),” the peoples of the land-locked nations,
who rarely ventured out onto the world’s waters, such as Bolivia, Paraguay,
Mali, Niger, Chad, Congo, Austrian, Hungary, Serbia, Mongolia, and
Kazakhstan would have as much claim to property rights and ocean
wealth as those such as Spain, Holland, England, and the United States
whose citizens had been sea-farers and nautical explorers for centuries.
The difficulties in such a doctrine are manifest. First, they are clearly
unfair. Why should those who have had no truck with the waters or with
outer space have any share in them, let alone one based on equality?
Second, they are uneconomical, in that incentives are blunted. This is
easier to see in space than in the oceans, since most exploration of the
former lies in the future, and of the latter in the past. So, which nations

¢For a rather unusual but “peaceful” purpose of moons, see Block 2014a, c. These essays constitute
a tongue-in-cheek attack on egalitarianism. Some planets, it turns out, have more than their fair
share of moons; others are relatively deprived in this regard. These publications make the case for
redistributing moons from the “rich” (when measured in moons) to the “poor.”

’For support of the UNCLOS initiative, see Brisman 2011; Colombos 1967; Klein 2004.
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have taken the lead in extra-planetary ventures? Obviously, Russia, the
United States, and China. Suppose the benefits of these expenditures
were going to be shared, and equally so with countries so under-developed
that their contribution to this effort consists mainly of looking at the
Moon. What would that do to the incentives of the former to continue
their massive investments in this sector of the economy? To ask this is to
answer it: they would come to a screeching halt.

Nevertheless, as cogent as the preceding argument is, it largely misses the
crucial point. Those relatively wealthy governments did their exploration
with stolen funds. Thus, they too have no rights. It is the still to be identi-
fied entrepreneurial explorers who will rightly one day take possession of
and put to beneficial use celestial bodies and other valuable assets. Only
they, and they alone, would have the right to exclude the governments of
all three of those nations and the U.N. Should the General Assembly and
respective governments continue to assert unjustifiable and oppressive con-
trol, the end result may well be the very war they profess a desire to avoid.
It has always been so, the United States being a pre-eminent example.

Next in the batter’s box is the Moon Agreement of 1979.% Its main
provisions concern the peaceful non-military use of this heavenly body.
As regards our own concerns, Article 4 maintains that: “The exploration
and use of the moon shall be the province of all mankind and shall be
carried out for the benefit and in the interests of all countries, irrespective
of their degree of economic or scientific development.” Thus, we observe
more of the same. It is difficult to see the justification for yet another
treaty, when the previous two in this series were so similarly defective.

Moreover, regardless of whether all of mankind has taken any role
whatsoever in developing new property, defense of any and all legislative
findings taking charge of such resources’ is difficult at best. This mindset
would appear to be based in equal measure on two emotions, neither of
which is very salutary. The first is envy. This is one of the seven deadly

#Its formal name is: “Agreement Governing the Activities of States on the Moon and Other
Celestial Bodies.” See on this “Moon Agreement,” 1979. For generally supportive commentary on
applying UNCLOS to space see Asamoah 1966; Christol 1980, 1982, 1985; Dembling 1979;
Goedhuis 1981; Jasentuliyana 1995; Joyner 1986; Kopal 1968, 1996; Rana 1994; Vlasic 1967.

"Whether in the seas of the Earth or on heavenly bodies to everyone on Earth, legislation usurping
possession of assets remains indefensible.
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sins, but we do not hear too much about this in these politically correct
times where the top 1% of the wealth distribution is seen as the devil
incarnate.'” The second is egalitarianism. But this, too, is subject to fatal
objections. If people really oppose inequality, why do they still sport two
eyes? If they gave up one to a blind man, all they would lose is depth
perception. Then they could no longer be racing car drivers, target shoot-
ers, or basketball players. But we believe most people would regard the
gains of one eye to the blind man as gargantuan in comparison. Similarly,
unequal intelligence is a strong determinant of wealth inequality. One
wonders how many of those responsible for the U.N. declarations as to
the oceans and heavenly bodies being the inheritance of all of mankind,
equally, would be willing to give up, oh, 35 IQ points to the less well-
endowed in this regard to promote greater equality if this were but pos-
sible. Our prediction: not too many at all. Thus, hypocrisy arises in our
assessment of this philosophy.

A real breakthrough occurred more recently, and this was by no means
“more of the same.” This refers to the U.S. Commercial Space Launch
Competitiveness Act (2015), signed by President Obama on November
25 of that year. It allows not only for private property in off-earth worlds,
but contains no provision whatsoever for sharing wealth garnered in this
manner with those too under-developed economically and technologi-
cally to even think of participating in space exploration. Of course, there
are other nations that are economically developed which did not engage
in space exploration. They, too, were uninvolved in the process of home-
steading, which alone under libertarian theory generates property rights.

Stimers (2015) cannot say enough good things about this initiative.
According to that author, this law constitutes no less than “one giant leap
for law.” He continues: “One provision of the law...has gotten most of
the headlines. It says, quite simply, that if an American company retrieves
minerals, metals or resources from an asteroid or other location in space,
it owns them as far as the U.S. is concerned. That single sentence, which
applies to all nonliving matter in the cosmos, appears to be the most
sweeping legislative recognition of property rights in human history.”

'"For a critique of those who want to incorporate envy into public policy, see Fedako 2011; Gordon

2008; Hayek 1960; Hazlitce 2013; Klein 2014; Levin 1996; Mathews 2002; Reisman 2005;
Sennholz 2001; Schoeck 1966.
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No truer words were uttered than these by Olinga (2015): “...the
Space Act breaks with the concept that space should be shared by every-
one on Earth for scientific research and exploration, it establishes the
rights of investors to profit from their efforts, at least under US law.”

What say the present authors about this new law? Good riddance to
previous space law predicated upon egalitarianism'' and envy. If we want
to put outer space resources on a paying and thus beneficial basis, we do
well to jettison laws based on socialism (Mises 1922). These mandate that
factors of production belong to “all of mankind,” for example, should be
controlled by the state apparatus. If we want extra-terrestrial land and
assets to be productive, we should embrace the requirements of /lzissez-
Jaire: private property and no government regulation or control.'?

However, as positive as is this new development, there are flaws in it,
from the perspective of the free-market philosophy which animates the
present book. First, the private property rights apply only to materials
taken from the heavenly bodies, and brought back to Earth. This is all
well and good, but what about territory in-situ? That is, a bill more in
keeping with the requirements of the free market would apply property
rights not only to that sort of material, but also to the source of them:
parts of or whole asteroids themselves, and as much of the Moon and
Mars people are able to homestead.'

Second, there is the matter of regulations. While the government is not
for the moment inaugurating them, these are on the cards. Part of the title
of Stockton (2015) is a bit misleading (“No to Rocket Regulations”), but

! Egalitarianism as commonly used is, in itself, false and hypocritical. Additionally, it is materialis-
tic in its focus because it speaks only to the sharing of material assets. Its falsehood stems in part
from the common belief of its advocates that they are not materialistic. Meanwhile, it silently posits
“an elite corps of impudent snobs” (Spiro Agnew) to control the distribution of wealth while hypo-
critically garnering power to themselves at the expense of the less fortunate. See on this Rothbard
(1971).

12“Liberalism: b: a theory in economics emphasizing individual freedom from restraint and usually
based on free competition, the self-regulating market, and the gold standard. c: a political philoso-
phy based on belief in progress, the essential goodness of the human race, and the autonomy of the
individual and standing for the protection of political and civil liberties” —Merriam Webster online
2013. Those who call themselves “liberal” but who in fact advocate massive government control are
at best pseudo-liberal.

“For an explication and defense of homesteading see Block 1990, 2002a, b; Block and Edelstein
2012; Block and Yeatts 1999-2000; Block vs Epstein 2005; Bylund 2005, 2012; Grotius 1625;
Hoppe 1993, 2011; Kinsella 2003, 2006, 2009; Locke 1948 (pp. 17-19), 1955 (chapter 5); Paul
1987; Pufendorf 1673; Rothbard 1973, p. 32; Rozeff 2005; Watner 1982.
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this author contradicts himself in his text: “First and foremost, the bill
protects private spaceflight from regulatory oversight, giving the industry
up to 8 years to get its innovations in place before government overseers
step in and start counting rivets.” What happens in almost a decade from
now? Presumably, the state will stick its big fat nose into the business of
private entrepreneurs. This can hardly be counted on the positive side of
the ledger. But matters are even worse. Griffin (2015) correctly states of
this law: “It also requires that US authorities specify the way that asteroid
mining will be regulated and organized.” Economically speaking, social-
ism is government ownership of the means of production. But from the
laissez-faire point of view, fascism consists of heavy regulation. Thus, while
the U.S. Commercial Space Launch Competitiveness Act of 2015 at least
partially eschews the former, it is part and parcel of the latter.'*

Third, overall it cannot be denied that this law is a step forward from
a libertarian perspective, at least compared to what went before it.
However, let us offer one last criticism: this is over-reach. What business
does the U.S. government have passing legislation concerning off-world
entities? According to the U.S. Constitution, our government claims sov-
ereignty over the territory of that country, and nothing else. Well, the
Moon, Mars, asteroids, comets, etc. do not at all fall within this purview.
It is audacious and insolent on the part of those responsible for the pas-
sage of this law to in effect maintain they have some sort of righteous
control over any of the heavenly bodies. Let those who travel and work
there set up their own rules, hopefully fully upon libertarian lines.

Finally, let us consider intellectual property (patents, copyrights). The
Wright brothers spent the latter part of their careers trying to protect
their patents instead of improving aircraft (Boldrin and Levine 2008);
let’s not allow that to happen with rocket ships."”

“In popular parlance, “fascism” depicts goose stepping, militarism, destruction of non-Aryans,
gays, etc. But from an economics point of view, it indicates something quite different, government
regulation and control, not ownership. For example, Krupp, BMW, Mercedes, Stuka, Volkswagen,
were all “private” companies under Hidler’s rule. That is, there was a thin veneer of private owner-
ship with regard to them. But they were far from free agents, working in a lzissez-faire economy.
Rather, the German government highly regulated all of them. Despite protestations to the contrary,
functional control implies practical ownership. In short, fascism is virtually identical to socialism,
maybe even communism.

“For the case against intellectual property, see Boldrin and Levine 2008; De Wachter 2013;
Kinsella 2001, 2012; Long 1995; Menell 2007a, b; Mukherjee and Block 2012; Navabi 2015;
Palmer 1989.



166 P. L. Nelson and W. E. Block

There is a case in favor of patents leading to more research and devel-
opment. After all, supply curves slope in an upward direction: the more
compensation that is offered, the more likely that which is compensated
will be forthcoming. If inventors are promised a monopoly privilege,
other things being equal, more inventions are likely to be attempted, and
then made. On the other hand, the longer the system continues, the less
strong is this argument. In the long run, matters tend to be reversed.
Why? There are several reasons. For one thing, with no intellectual prop-
erty, scientists can ignore everything else in their creative search for new
products. But when the patent system is in force, and more and more of
these monopoly privileges are granted, then the would-be inventor can
no longer focus solely on his research. Now he must run a gauntlet of
other patents. For another, there are now lawsuits with people squabbling
over whether or not a given advance infringed upon someone else’s prop-
erty rights. This means that more and more engineers and scientists are in
court, instead of in their labs. Third, there are now released upon the
scientific community patent trolls, who apply for these entitlements, not
to bring forth new products, but rather to sue others for violations.

But this is merely the empirical case for and against this system. Far worse
for the case in favor of patents is the deontological realm. The point here is
that private property rights only properly apply when scarcity is applicable.
But ideas, once known, are no longer scarce. If someone else learns that
E = M, Einstein still has that knowledge. Both he and we can “own” this.
In contrast, if someone takes Einstein’s shoes, he has them, and the physicist
no longer does. Shoes—private property; ideas—not. Further, the view that
ideas can be owned is subject to a reductio ad absurdum. Every word in every
language is an idea; if they can be owned, then words can be. The word
“every,” presumably, was invented by Mr. Every. The word “word,” presum-
ably, was invented by Mr. Word. The word “in,” presumably, was invented
by Mr. In. Thus, a person who supports this doctrine would be prevented,
from using the phrase “every word in....” But he would be obliged not to
use any other extant word either. In a word, so to speak, he could not so
much as speak or write. But a doctrine which cannot licitly be expressed by
its proponent is subject to a fatal philosophical flaw. Then, too, patents are
typically subject to a time limitation; sometimes 25 years. Copyrights run
out after a while, sometimes a decade or two after the creator’s death. In
sharp contrast, shoes, books, pencils, bicycles, and other scarce objects are
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not time denominated. They can be passed from parent to child; property
rights in them are unlimited. If patents were really property rights they, too,
would stretch forever. That they are not is indication that even in the view
of advocates of this pernicious doctrine, they are not valid property rights.
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Timing

There are three dimensions in which allocative cooperation is needed in eco-
nomics: geographic, allocation in terms of types of goods, and then through
time." Consider the first allocation regarding geographic cooperation. This
pertains to the fact that goods and services must be allocated throughout the
areas in which the economy functions. For example, oranges, grown in
California and Florida, must not stay in those states if we are to have an
economy worthy of the name. Rather, they must percolate throughout the
entire country and the world, for the sake of economic efficiency. How is this
to be done? The central planning mode would feature a bureaucrat in
Washington D.C., London, or similar location ordering farmers to deliver
this citrus fruit to consumers located elsewhere. He would have to determine
how much of this product would be delivered to each of the states, to which
cities and small towns in the country, and, ultimately, to which grocery stores.

Happily, there is another way of allocating oranges: the free market’s
price system. This “magic of the market” is undertaken by arbitrage
through space.? If citrus is plentiful at the South-western and South-eastern

''We are inspired in this chapter by the 1960 Jimmy Jones rock and roll song “Good timin’.”

*Not interstellar space, the focus of most of this book. Rather, in this case our purview is limited to
more earthly arenas. We are now referring to geographical arbitrage: bringing goods from areas
where they are selling for a low price, to those “spaces” where they are dear, in order to earn a profit.
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corners of our country, and rarely seen elsewhere, then its price will be low
in these two places, and high elsewhere. Assuming that transportation
costs are less than the value of this good, entrepreneurs will purchase where
it is cheap, and deliver to where it is expensive. The former will raise the
low prices, and the latter will decrease the high prices. In equilibrium,
prices will be the same throughout, abstracting from the costs of these
rearrangements. It makes no economic sense for this fruit to remain where
it was grown. Consumers in these two states can only eat so many oranges.
Without this geographic rearrangement, growers could not take advantage
of the economies of scale. Why allow a basket of this fruit to remain in
Florida, for example, selling for $1, when it could garner, say, $20 in New
Hampshire? Arbitrageurs will purchase it in the former place, sell it in the
latter, and the price will tend to settle between these two points.

The second type of allocation takes place in terms of types of goods
and services. Suppose we decide we are all too fat and need to go on a
diet. This means we now want to eat more rabbit food such as lettuce,
carrots, tomatoes, cucumbers, spinach fught},’ etc., and reduce our intake
of all foods that make life worth living: chocolate, candies, cookies, cakes,
ice cream for example. But if we all live up to our New Year’s resolutions,
the farmers will have to be induced, somehow, to accommodate our new
wishes. The central planning method of ensuring this is that we all write
letters to our esteemed leaders asking them to order members of the agri-
cultural industry to shift from one type of crop to another. If they demur,
force will have to be used on them to force compliance. However, if there
is anything we have learned from the failure of Soviet agriculture, it is
that the bayonet is not a good farm implement.*

How would such a changeover be accomplished under lzissez-faire
capitalism? It is simple.” We would just stop purchasing fattening foods

3'The second author of this book insists upon “ugh!” The first author objects and hereby admits he
channels Popeye, declares that he loves spinach, and assigns to the other writer the moniker:
“J. Wellington Wimpy.” Have we gone wholly puerile? Probably, but then what else is new? (We
acknowledge and thank Elzie Crisler Segar for his wonderful creativeness and the entertainment he
has bestowed on Americans.)

It is this reliance on the bayonet and similar instruments of destruction to kill and oppress that we
regard as both immoral and illicit.

>The beauty of laissez-faire is that not everyone needs to engage in uniform practices such as dieting.
“We” refers to those who wish to make this change, not those who do not. Block can have all the
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and beverages, and start buying those that steer towards belt-tightening.
Prices of the former would fall, and of the latter, rise. Profits would follow
a similar path. Thanks to Smith’s (1776) “invisible hand” farmers will be
led, by the lure of maximizing returns, to switch from what customers
purchased in the past to what they now want to consume.

Of what does the third allocation, through time, consist? Not only
must goods be allocated geographically, and in terms of types and kinds,
but, if the economy is to be at all efficient, events must take place in a
certain order of time. While most people appreciate the first two alloca-
tive necessities, the same cannot be said for this third type.

Consider. In an advanced culture before chairs can be manufactured,
factories must be set up, we must have tools to cut wood, raw timber
must be transported to the workplace, laborers must be assembled, land
amassed, etc.® And this is to say nothing of the longer-term requirements.
Trees must first be grown, workers educated, and the material that com-
prise the tools must be mined. Rubber and other raw materials that go
into the creation of trucks, and transportation systems, must be brought
to bear, etc. But in what proportions, and at which times? Again, we can
contrast a central planning mode to resolve these quandaries with one
emanating from the free-market system. In the former case, the bureau-
crat simply arbitrarily determines these decisions. The “decider” allocates
so much of the national treasure to this or that alternative, and hopes for

cake he wishes and Nelson can have his spinach too. More generally, some could join hippie com-
munes, based on the notion “from each according to his ability, to each in accordance with his need.”
Others would be free to go it alone, or on behalf of their families. In contrast, in a socialist society,
the means of production are nationalized, and no one is free to set up shop for himself under pure
communism. In attenuated versions of this system, some small enterprises might be allowed, but not
large ones. The “need” to control others as exhibited in the socialist polity in turn stems from the idea
of fellowship gone wrong. In prehistoric times where one of the leading causes of death was being
eaten alive, close association with others within a tribe provided an evolutionary advantage and
enhanced the ability to survive. Cooperation is therefore deeply ingrained in the human psyche. This
working together is strongest where free association reigns. The desire for community becomes
warped and destructive when it focuses on ensuring that everyone dresses the same, expresses only
one opinion, and eats only approved foods. Where failure to toe the party line can result in death,
people become dishonest, resentful, rebellious, and silent loners. The intimidated sit in dark rooms
watching television. Prognoses for survival is then threatened rather than enhanced.

°In the most basic state of development, a log may be rolled to the desired location. No need for
factories and no special training would be required. In a slightly more advanced community a sin-
gle person could collect sticks and vines. He would then lash them together, weave a seat, and create
a far more comfortable chair. It would take more time than the log and require at least minimum
training.



176 P. L. Nelson and W. E. Block

the best. The type of chaos that results has been well-documented in the
economic literature (Von Mises 1947; Murphy 2002; Salerno 2010).”

Consider these three triangles:

<]

— —& —

How does the free enterprise system solve this problem of time order-
ing? Simple. It is via interest rates, freely determined in the marketplace.
They are based on an economic phenomenon called “time preference.”
When people are relatively impatient, interest rates tend to be higher.
This places a premium on goods and services deliverable in the short run.
Triangle C illustrates this. The period of production from the time of the
first investment, the lower left part of this geometrical figure, to the lower
right, the date when the good is available for consumption, is relatively
short. In the extreme, this is typically a hand-to-mouth poverty-stricken
economy, in which people are desperate for consumable items, and think
along the lines of now, now, now! B illustrates an intermediate position
in this regard, while A depicts an economy marked by the relatively
wealthy, who can afford to wait for final goods, and as a result receive
more, and a growing amount of them.® The height of each triangle

represents the value of the total consumption of the economy. The area of

’In addition to documentation, chaos has been experienced every time a shortage occurs such as
following a hurricane when insufficient building contractors are available because bureaucrats for-
bid gouging by “outsiders.”

8These triangles are the mainstay of the Austrian business cycle theory. To delve deeply into the
intricacies of this intellectual apparatus would take us too far afield from our present concerns. Our
purpose in this chapter is to apply some of these insights to the matter at hand, space exploration.
The reader interested in ABCT may consult this article (Barnett and Block 2009), which, although
critical of the triangle for technical reasons that do not concern us here, lists a large bibliography of
how this geometrical figure is used in ABCT.
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the triangle depicts the total value of consumption plus intermediate
goods and basic factors of production. It is equal in all three cases. Right
now, all three societies are equally wealthy. But A saves and invests more
than B, and B more than C. Eventually, other things being equal, A will
be the richest, and B the poorest. The angle of the hypotenuse signifies
the interest rate (it is highest in C, lowest in A). Other things being equal,
A will have the greatest growth rate, and C the lowest. This is because the
former has more capital goods relative to consumers’ goods, and the lat-
ter, the least.

Think in terms of goods moving from left to right. At the beginning of
the production process, on the left side of the triangle are basic industries;
these are ones whose products will not be available for a great amount of
time: mining, education, cement, etc. The next stage in this process are
industries closer and closer to the end of production, when the consumer
purchases the final product. For example, moving from left to right we
might find the farmer who produces the wheat, the miller who refines it
into flour, the commercial bakery that turns this product’ into bread and
cake, the jobber who is next in the process, the wholesaler who brings it
one step further to the consumer, and finally the retailer who makes final
delivery. Interspersed with these producers would be those who transport
it from stage to stage, those who insure it, etc. The point is, the interest
rate differs from society to society. There is a very high rate of interest in
C, alow one in A. The interest rate is akin to a price, the price of time."

A practical day-to-day experience of this principle is copying. Version
C would be a person with a quill pen copying the text from one sheet to
another. Process B would be a printing press where the operator mounts
a sheet of paper, inks the type, and presses the paper. He can do that
repeatedly and turn out dozens of sheets in the same time span. But he
must first set up the press so it takes much longer to get the first copy.
System A would be a copy machine. Put lots of original pages in the feed
and turn out hundreds of sheets per minute. But the mechanism must
first be manufactured and the factory built to produce those copiers.

? Along with numerous others.

19 Actually, the relative price of otherwise identical goods at different stages of production.
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Finally, we attempt to relate these considerations to the topic of the
present volume. Was this system of interest rates as an indicator allowed
to operate in the development of space travel? To ask this question is to
answer it: of course not. And, this, for two reasons. First, the Federal
Reserve System determines interest rates. The Fed is an equivalent to the
central planning board of the U.S.S.R. This central bank imparts more
than just a little bit of calculational chaos to the economic system. It
brings a strong measure of Sovietization to the Western economy. If it
makes a mistake, can it be automatically weeded out of the economic
system through bankruptcy? Of course not. No more than the central
planning bureau can be made to disappear in any country that remains
true to its communistic ideals. This centrally determined interest rate pat-
tern is as incompatible with free enterprise as would be price controls for
oranges or candy and cake versus salads. Perhaps it is even more serious,
since the interest rate permeates the entire economy in a way that no single
good, or even several of them, can."

The second reason is that even if we had a market-determined interest
rate, the government could blithely ignore it, if its plans were incompat-
ible with it. For example, if it wanted to invest in interest-sensitive goods,
basic factors of production located at the left side of the triangle, it could
do so with impunity. Let us consider an analogy: the development of the
automobile. In the actual pattern, engineers in the early stages of car
manufacture at the beginning of the twentieth century worked on the
clutch and starting mechanisms. But suppose instead, they had devoted
the lion’s share of their efforts on features that came much later in history:
air conditioning and automatic transmission, or self-driving cars which
are only now being seriously contemplated. If so, they would have misal-
located resources regarding the time dimension. They would have been
putting the cart before the horse, so to speak. They would have been
doing something akin to asking your wife to marry you on the first date.
Who would have wanted an automobile with modern radios, even if such
were possible, in the vehicle of 1912, for example, when so many more
basic elements were still to be introduced?

""Even money is not as pervasive in the economy as is the interest rate. For barter takes place with-
out the intermediation of money, while each and every price, without exception, depends upon the
interest rate.



Timing 179

What are the specifics regarding the purpose of the present chapter? It
is our claim that by sending men to the Moon in 1969, the government
engaged in space exploration prematurely, and this undermined the entire
effort. It is always difficult to engage in contrary-to-fact history, but let’s
take a crack at it. What could have been done instead of following the
actual time horizon of space flight? Some possibilities would have been to
work on better fuels, more modern rocketry, the space elevator. If this
pattern ensued, perhaps men would have landed on the Moon in 1999
instead of 1969,'* and then there would have been enough momentum
to continue to Mars in 2009 with this improved technology. Or, perhaps,
instead of the massive amount of resources spent on the 1969 event,
more money should have been allocated to an even more basic approach:
more Ph.D.sin physics and engineering. The point s, President Kennedy’s
decision to land a man on the Moon in the 1960s was a political one; it
did not emanate from purely economic considerations. As such, it may
well have set back, or maybe rendered forever impossible, our goal of
extra-terrestrial colonization, not promoted it. And, this can only be seen
and appreciated if we keep in mind that not only must resources be allo-
cated sensibly from a geographical and type-of-good perspective, but also
from one that places #ime front and center.

Consider the electric light. It was invented over a century ago. It effec-
tively converted nighttime within houses and factories to daytime; dark-
ness into brightness. The increase in safety, productivity, and level of
knowledge brought in its wake was phenomenal. At first it was done with
the incandescent lightbulb,'? a wire that got hot enough to glow and
which was enclosed in a vacuum-filled glass orb so that oxygen depriva-
tion would forestall it from burning. The bureaucracy in Washington
decided that because of that heat, the bulb constituted a horrific waste of
energy. It happened that there was at the time a recent technology, the
compact fluorescent light (GFL), that could produce lots of illumination

12But then of course we may not have been able to beat the Russians, which was the real Kennedian
goal. But it was thus a dead-end objective because once the United States was victorious, there was
no follow-up—nowhere to go.

Thank you, Thomas Edison. Previously, dim and dangerous open flames in the form of candles,
whale oil, or kerosene lamps, made popular by Rockefeller (Chernow 2004), were used for that
purpose.
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with relatively little heat. A law was passed mandating these “marvels.”
However, they were notoriously expensive, ecologically unfriendly (they
contain mercury and thus cannot be disposed of both easily and safely),
deteriorated by emitting less light as time went on, and too often failed
completely in a matter of minutes' (Berendsohn' 2008). Many people
refused to use them. Aside from basic libertarian concerns that the prohi-
bition of incandescent lights constituted a violation of the non-aggression
principle, the mandate was, from a practical viewpoint, premature. Why?
Because there was already a much more promising technology in exis-
tence: the light emitting diode (LED). At the time, that technique was
exceedingly expensive. However, with further research, LEDs have
become much better and cheaper, though they too have problems such as
fickering that makes the incandecent bulb remain attractive. As usual,
our statist friends jumped the gun and foisted on the population a terri-
ble product that should have never seen the light of day.'®

Here is another example of premature bureaucratic interference:
California’s Senate Bill 1298 directing its Department of Motor Vehicles
to draft regulations mandating safety features for self-driving automobiles
(California 2015). The first phase, testing, mandates requirements for
manufacturers to meet with each other prior to allowing these vehicles to
operate on state roads. These regulations require a licensed driver on board
who will be able to take over control immediately, if needed. In the first
place, such an operation is exceedingly dangerous. Why, one might ask?
The “driver” would be sitting in the car with nothing to do for an extended
period. All at once, after say two hours of idleness (reading or texting to
occupy the time would obviously not be allowed), the car makes an unex-
pected maneuver, such as slowing down because of a traffic jam. The mon-
itoring human feels the sudden slow down, looks up and sees a mass of
brake lights and panics. Upon taking over he conducts unsafe maneuvers
to deal with a situation that the car had well under control. Furthermore,

'“The first author of this book has personal experience that indicates a vast degree of variable per-
formance of GFLs. Most of them burn out within two to six months, one has lasted four years so
far, and one (the last one he ever bought) had a life span of only 10 minutes.

'>Many of Berendsohn’s expert fixes are difficult to manage in that each lamp is designed as it is.
Some point up, others down. Customers cannot change that without throwing out the existing

. . . e 1  « » . .

lamps; this is especially difficult if it is built-in. Many of his “expert fixes” do require experzs to imple-
ment. It is easier to avoid the use of such products in the first place.

16Pardon the pun.
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the requirement for a driver and a full set of controls is foolish. It is like
prohibiting a truck from carrying merchandise. The whole purpose of the
former is to do the driving and do it safely just as the latter is intended to
move freight. The effect is to forbid the very device that the law is sup-
posed to enable."”
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Who Are the Libertarians
in the Space Initiative?

Introduction

This chapter attempts to establish who the libertarians are who are actively
working on the space initiative. Or, perhaps better stated, which people
are acting compatibly with the free-market philosophy, and which are not.

By the time the reader gets to this chapter, late in the book, he will be
familiar with the basic premises of libertarianism.! To summarize, it is
predicated upon the non-aggression principle (NAP) which states that it
is a crime to threaten or initiate violence against innocent people or their
property,” and the latter is based on homesteading or a chain of purchas-
ing agreements from an original settler. Thus, we can immediately rule

out NASA, and all the folk directly employed by this governmental orga-

!See on this Bergland 1986; Block 2008; Hoppe 1993; Huebert 2010; Narveson 1988; Nozick
1974; Rockwell 2014; Rothbard 1973, 1978; Woods 2013; Woolridge 1970.

*In David Nolan’s words: “T hereby certify that I do not believe in or advocate the initiation of force
as a means of achieving political or social goals.” Source: http://int.search.myway.com.
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nization. The funds utilized by these people have been mulcted from the
general taxpayer under duress.’

The reader will also have been acquainted with the likes of Elon Musk
and other businessmen who are at present involved in the attempt to lift
human beings off their home planet, and settle them onto some of the
closer heavenly bodies. But which of them are part and parcel of the mar-
ketplace? And, to what degree? Before we can answer these questions, a
few preliminary remarks are in order.

There is such a thing as libertarian ruling class theory. This may come
as a surprise to many, since the concept is popularly thought to be a
wholly owned subsidiary of Marxism. We have the temerity to make this
claim because even though such historical figures as Caligula, Hisham
ibn Abd al-Malik, and their ilk predate Marx by millennia, yet the meth-
ods used to implement the communist program strongly resemble those
of the afore-named criminals. This cannot be denied. Our man Karl
Marx did indeed have a communistic ruling class theory: the proletariat
were the victims, and the bourgeoisie the exploiters.* However, notwith-
standing the utter imbecility and vacuous nature of that perspective, we
libertarians do indeed have our own theory of the ruling class. As for
Marx’s assertions, he did not understand that only those who violate the
NAP are criminals, and only those who suffer from their depredations
are the exploited. This, in a nutshell, is the libertarian class theory.

*Happily, the budget for this state-run agency has been on the decline; all men of good will must
look upon this decrease in compulsion favorably.

#This was based on the labor theory of value. Workers produced the entire product in this view, and
any subtraction from GDP other than wages (rent, profits, etc.) was in effect a theft from them. For
a critique of this malicious and fallacious viewpoint, see Block 2006; Bohm-Bawerk 1884, 2011;
Cantillon 2011; Gordon 1991; Hoppe 1989; Maltsev 1993; Von Mises 1981; Murphy 2006,
2011; Reisman 2006; Steele 1981, 1992; Stigler 1958; Vaughn 1978. The theory is also based on
the perverse belief that all members of a class necessarily have identical beliefs. All laborers must
believe the same thing regarding wages. All women must hold identical interests. All members of a
particular race must think alike. Libertarians and, indeed, all those with any modicum of common
sense, reject this deterministic babel.

> For further reading on this see Block 2006; Burris 2012; Domhoff 1967, 1971, 1998; Donaldson
and Poynting 2007; Hoppe 1990; Hughes 1977; Kolko 1963; Von Mises 1978; Oppenheimer
1975; Raico 1977; Rockwell 2001; Rothbard 2004. In the view of Rothbard 2004: “All States are
governed by a ruling class that is a minority of the population, and which subsists as a parasitic and
exploitative burden upon the rest of society. Since its rule is exploitative and parasitic, the State
must purchase the alliance of a group of ‘Court Intellectuals,” whose task is to bamboozle the public
into accepting and celebrating the rule of its particular State. The Court Intellectuals have their
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Private criminals, murderers, rapists, thieves, are all members of the
predatory class. But government employees are far more powerful par-
ticipants in the felonious brutality of forcing people to pay money
against their will.® That is why NASA” cannot be considered on the side
of the angels in the development of travel and settlement of space.

A good first approximation of libertarian class analysis was proposed
by Calhoun (1853).% In his view, those who were net tax beneficiaries
were the rulers, and those who paid more in assessments than they
received in benefits were the ruled. His is a good start, since, given that
government is the most powerful congregation of ruling-class members,
and that taxation is its means of bilking the public, those who live off the
avails of these payments must be scrutinized for membership of this cat-
egory. Those whose net incomes are reduced by the state make good can-
didates for non-affiliation with the “biggest/baddest” criminal gang. But
this cannot be all there is to the concept, since there are poor, helpless
people, many welfare recipients, whose contribution to the state apparatus
is miniscule, and whose intake from that source, for them, is relatively
major. These individuals cannot be members of the libertarian ruling

work cut out for them. In exchange for their continuing work of apologetics and bamboozlement,
the Court Intellectuals win their place as junior partners in the power, prestige, and loot extracted
by the State apparatus from the deluded public. The noble task of Revisionism is to de-bamboozle:
to penetrate the fog of lies and deception of the State and its apologists Court Intellectuals, and to
present to the public the true history of the motivation, the nature, and the consequences of State
activity. By working past the fog of State deception to penetrate to the truth, to the reality behind
the false appearances, the Revisionist works to delegitimize, to desanctify, the State in the eyes of
the previously deceived public.”

®This is neither the time nor place to make the case for anarcho-capitalism. The interested reader
may consult Rothbard 1973 and Spooner 1966 [1870]. Additional discussion on this subject may
be found in Anderson and Hill 1979; Benson 1989, 1990a, b; Block 2007, 2010, 2011a, b; Casey
2010; DiLorenzo 2010; Gregory 2011; Guillory and Tinsley 2009; Hasnas 1995; Heinrich 2010;
Higgs 2009, 2012; Hoppe 2008, 2011; Huebert 2010; King 2010; Kinsella 2009; Long 2004;
McConkey 2013; Molyneux 2008; Murphy 2005; Rockwell 2013; Rothbard 1975, 1977, 1998;
Stringham 2007; Tannehills 1984; Tinsley 1998-1999; Wenzel 2013; Woods 2014.

"Neither can the likes of the European Space Agency or the Russian Federal Space Agency be
regarded as positive contributors.

#1n this section, we write approvingly of Calhoun’s views regarding taxpayers vs. recipients. Lest any
confusion arise, let us make it clear that we decry his support of the First Bank of the United States,
his initial praise of the Tariff of Abominations, and his supposed support of slavery (he really sup-
ported States Rights which historically is divided between staunch support of abolition and opposi-
tion to the same (Woods 2010)), and similar statist programs as well as the over-generalization of
who constitutes the ruling class.
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class, since that appellation implies at least a modicum of power in our
society, and those on the dole can hardly qualify.’

In reality, poor people, who are receivers of state “largesse,” must suffer
major deprivation in order to receive these “benefits,” i.e. they are made
permanently dependent (Murray 1984). Sometimes they cannot marry
their spouse or own too much or eat certain foods, etc. In short, unless one
looks only at money flow and nothing else, wards of the government are
not net payees. That narrow view is implicit in the essential materialism of
socialists. Hold on! Are we to understand that socialists are materialists?
Are not capitalists usually saddled with this appellation? Consider that the
process of movement towards communism'® is “Dialectic Materialism.” It
is a philosophy based on the belief that material is the sole reality. Fairness
thus becomes not playing by the rules, but equal distribution of (financial)
assets. Unequal dispersal of power and impartial umpires are of no con-
cern; to statists only physical assets count."" Anarcho-capitalists, in con-
trast, focus their attention on the NAP. In this view, it is difficult in the
extreme to see how voluntary commercial interaction, assuming no fraud,
can be exploitative.'? Austrian economists declare that value is subjective,
that no deterministic or intrinsic properties such as the amount of labor or
the input of resources create value. Rather it stems solely from the appre-
ciation of the beholder. These are respectively a principled commitment to
a peaceful approach to human relations and a spiritual relation to both

?Here it is important to note that self-appointed representatives of under-privileged citizens often
are members of the ruling class and that their supposed dedication to poor people really enhances
their own illicit political power.

" Communism is but one type of socialism (Von Mises 1922).

""The ubiquitous perversion of language by statists (Orwell 1949) contributes mightily to the
destruction of civilization. Said Thatcher (1976): “They [socialists] always run out of other people’s
money.”

12States Ridley (2015, pp. 31-32): “I once interviewed (Steven) Pinker in front of an audience in
London, and was very struck by the passion of his reply when an audience member insisted that
profit was a form of violence and was on the increase. Pinker simply replied with a biographical
story. His grandfather, born in Warsaw in 1900, emigrated to Montreal in 1926, worked for a shirt
company (the family had made gloves in Poland), was laid off during the Great Depression, and
then, with his grandmother, sewed neckties in his apartment, eventually carning enough to set up
a small factory, which they ran undil their deaths. And yes, it made a small profit (just enough to
pay the rent and bring up Pinker’s mother and her brothers), and no, his grandfather never hurt a
fly. Commerce, he said, cannot be equated with violence.”
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persons and things outside of one’s self, not an enumeration of monetary
units. We turn now to consider such men.

At the other end of the spectrum lie Hans-Hermann Hoppe and Ron
Paul. They are the very paradigm instances of libertarians. Indeed, they
are two of the foremost leaders of this entire movement. We choose them
as examples to illustrate the weakness of Calhoun’s theory. The former
was a professor at the University of Nevada, Las Vegas, a public institu-
tion, and the latter for many years a U.S. Congressman from Texas.
Under a strict Calhounian calculation, both would have had to have been
relegated to the ruling class. After all, their entire salaries came to them
courtesy of tax revenues, and the amount of money they paid back to the
state was, we posit, far less than that amount. But to make any such cat-
egorization would amount to a thorough abnegation of the entire direc-
tion and personal commitment of their professional careers and, indeed,
their very lives. If any two men spent their entire lives attempting to
undermine statist plunder it was these two. To include them in the ruling
class from a libertarian point of view would be an abject violation of this
concept. It would be akin, from the opposite perspective, of claiming that
Mao, Guevara, Stalin, and Hitler were good men. So, we must dig a bit
deeper; we cannot accept Calhoun’s definition as anything other than a
first, good, but rough approximation.

And here we run into a bit of a problem. The ruling class may be
defined as comprising those who have some significant power and
(mainly) use the government as a means toward exploiting others, regard-
less of their net tax status. The difficulty is akin to that facing those who
wished to define, so as to ban, pornography. They would say something
along the lines of “I know it when I see it, but I can’t objectively define
it.” Libertarian ruling-class theory is in something of a similar bind."
Both can point to clear cases. As to lascivious material, 7he Devil in Miss

" But not quite as bad. When the victorious army indicts the losing soldiers, the generals and colo-
nels are typically found guilty, but not the privates and corporals. As for the intermediate officers,
they lie in a gray area. There are no hard and fast objective rules that apply, but matters are not
totally subjective either. A good illustration of the principle can be found in Lilac Girls (Kelly
2016). This is a novel based on the true stories of three women during WWII and refers to the
Ravensbriick Concentration Camp. In it the senior medical overseer of Ravensbriick, Dr. Gebhardt,
is sentenced to hang for crimes against humanity while Dr. Herta Oberheuser, a newly minted
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Jones is pornographic, and the Bolshoi ballet is not."* Similarly, Hillary
Clinton, Donald Trump, and Arthur Sulzberger, Jr."> are members of the
ruling class; Rothbard, Paul, and Ayn Rand are clearly not. According to
that old aphorism, “the devil is in the details.” We must bear this in mind
in what follows, when we attempt to separate the sheep from the goats.

Space-Oriented Entrepreneurs

With this introduction in mind, we now attempt to apply libertarian
class analysis to the businessmen involved in the non-explicitly govern-
mental space program. Who are the candidates for this category?

Elon Musk

No listing of businessmen involved in off-world enterprises would be
complete without mentioning Mr. Musk. His company, Space X (http://
www.spacex.com/) was launched in 2002. His reusable rocket, Falcon 9,
was a great break-through, since, previously, such missiles could only be
used once, at great cost. There is no doubt that when the definitive his-
tory of humanity’s early attempts to get off the ground into the stars is
written, this man will play a key role.

But, to what extent is he a member of the free-enterprise system in
good standing, and to what degree is he guilty of “crony capitalism,”'® the
system whereby supposedly private businessmen are merely shills for the
state? On the debit side of this particular ledger is the fact that Tesla
Motors Inc., SolarCity Corp., and Space Exploration Technologies Corp.,
known as SpaceX, have all together been given some $4.9 billion in subsi-

doctor, one of the three women protagonists of the book, and the one who carried out the actual
physical crimes, is sentenced to 20-years and only served five.

14Yes, we are aware that some in the world disagree with this assessment but believe that most do
not equate ballerinas with gentlemen’s club strippers.

15See Block (2014) on this.

1©We could have said “guilty of ‘rent seeking,” but refrained. For justifications of this failure to use that
nomenclature, see Bhagwati 1982; Block 2000, 2002; Henderson 2008; Pasour 1986; Wenzel 2016.

i
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dies from government (Hirsch 2015) and are thus heavily dependent upon
government largesse.'”

States DeBord (2015): “If there’s a consistent charge against Elon
Musk and his high-flying companies—Tesla, SpaceX, SolarCity—it’s
that they’re not really examples of independent, innovative market capi-
talism. Rather, they’re government contractors, dependent on taxpayer
money to stay afloat.”

This, in and of itself, is not conclusive, since there are legitimate liber-
tarian grounds for accepting money from the state. However, it is pre-
sumptively illicit, and to gain the free enterprise nod there must be
massive evidence on the other side. Unfortunately, not much is forth-
coming from this direction. Has Musk been outspoken and well-known
in support of anarcho-capitalist principles? The Libertarian Party? The
Mises Institute? The Free State Project? Sea-steading? Any of the libertar-
ian think-tanks? There is no evidence we could uncover to demonstrate
that, as a counterbalance to his acceptance of government money, he has
shown any support whatsoever for the free-enterprise system.'® In con-
trast, consider the contrary-to-fact conditional to the effect that the Koch
brothers accepted massive amounts of government money. Can the claim
be made on their behalf that despite this they are not crony capitalists,
but, rather, have a bit of Ragnar Danneskjold" in them; that is, they have

17On subsidies to Tesla, see: Peters 20165 Jenkins 2016; Wynn and Lafleur 2009; Chandra et al.
2009; Kim 2014. Documentation in this regard for SolarCity and government grants to space X
are evidenced by these authors: Richards 2015; Melchoir 2015; Chambers 2015. For a defense of
government subsidies to Musk, and a critique of Hirsch (2015) on the grounds that pretty much
every firm in the space and other high-tech firms are on the government dole, and therefore Musk
is justified in doing so, see Autry (2015).

"We suspect that Mr. Musk is interested in proceeding with advanced scientific innovations
including space exploration and that he would do so with or without state aid. He is impatient with
bureaucratic foot-dragging. It may be simple expedience that results in his involvement with gov-
ernment. To illustrate this point, we refer to a quotation attributed to Musk: “To make an embar-
rassing admission, I like video games. That’s what got me into software engineering when I was a
kid. T wanted to make money so I could buy a better computer to play better video games—noth-
ing like saving the world” (Hankoff 2014). This suggests a mindset compatible with libertarianism
wherein Musk wishes to earn his own way to accomplish his goals. It reveals an impatience with
waiting for others to provide for him (in this case a better computer).

! Danneskjold is a fictional seafaring pirate who attacks government ships (Rand 1957). He is a bit
like Robin Hood (a pun, compare to: Robbin’ Hood’ or Robbing Hoodlum). Note that the latter
did not simply take from the rich to give to the poor. He retrieved the ill-gotten goods taken with
force by the nobility to return them to the victimized peasants. Ditto for the former: Ragnar, too,


https://en.wikipedia.org/wiki/SolarCity

190 P. L. Nelson and W. E. Block

used these funds to promote liberty? Of course they have. In Koch (2015),
for example, and with a myriad of donations to free-enterprise oriented
groups, they have confirmed, repeatedly, that the charge of crony capital-
ist would be difhicult to attach to them. Musk has engaged in no such
activities. This is not to say that the private recipient of tax revenues must
use them to promote good libertarian ends if he is not to be considered a
crony capitalist. It is sufficient that any innocent person relieves the gov-
ernment of its ill-gotten gains to establish himself as on the side of liberty.
But, as a practical matter, we need to have some way to distinguish those
who act compatibly with free enterprise from those who do not. The
presumption is that recipients of massive amounts of government reve-
nues are not on the side of the angels; rather, they are working hand in
glove with the establishment. The acts of the Kochs, but not of Musk, go
a long way in the direction of revealing the status of these two different
entrepreneurs.”

Thus, Musk’s enterprises to reach for the “stars,” and colonize them
too, cannot be counted as part of the free-market system. Indeed, they
constitute the very opposite: economic fascism, government interven-
tionism, crony capitalism. It is crucially important that institutional
arrangements of this sort be sharply distinguished from capitalism. And,
yet, all too often, this distinction is not made.?! Yet, it is crucially impor-
tant that this be done. For crony capitalism mulcts money from some
people, taxpayers, and gives it to others, businessmen of the Musk ilk.
How can this be justified? Certainly not on the basis of the progressive’s

relieves the bad guys (statists) of their illicit gains and turns them over to the oppressed, only this
time they are honest businessmen.

»For an alternative point of view, consider the words of Hamilton (2016) writing for Breitbart:
“Yet make no mistake—the Planetary Resourcers [sic] are fully revolutionary. None of them are
interested in waiting around to see what the federal government is willing to do in space—although,
in their pragmatism, they are willing to work with NASA. Still, it has surely has crossed the mind
of these investors that there’s no EPA in space; indeed, space can be seen as one universe-sized
enterprise zone.”

*I'This is something that Vermont Senator Bernie Sanders and Pope Francis have in common.
Neither makes this distinction. Indeed, they are oblivious to it. Joke: Do you know the difference
between a living room and a bathroom? No? Then don’t come to my house. Serious: Do you know
the difference between crony and /zissez-faire capitalism? No? Then don’t get into political econ-
omy, for this constitutes one of the most vital distinctions in that entire field.
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favorite principle: egalitarianism. For the recipient in this case is far
wealthier than the average taxpayer. Nor can it be defended as promoting
economic well-being. Indeed, the very opposite is the case. Rather, this
constitutes a vast misallocation of resources from how these monies
would otherwise be spent* and in the direction of a businessman who
“cannot (be allowed) to fail.” That is just the point. Musk enterprises are
in this way propped up by government. It would be a great embarrass-
ment to the state were they to go bankrupt.? In effect, they are no longer,
if ever they were, passing any sort of market profit and loss test that all
other firms must do every day. Instead, whether or not they are efficient,
they will survive for another day as long as the taxman continues to sub-
sidizes them.

The crony capitalism discussed herein is a good example of one reason
why advocacy of state largesse for a favored project is self-defeating.
When one promotes government support of a cause such as, say, feeding
the hungry, one effectively gives moral permission for others to push their
own favorite programs. The term for this is “moral hazard.” An excellent
maxim in this regard follows: “Deprivations from violence of the sort
used by the state to attain ‘noble” goals will always and everywhere fall
most heavily on those least able to defend themselves.” We can surmise
that Musk is adept at this sort of manipulation. Without knowing it, the
advocate for food stamps is ethically approving military expenditures,
journeys to the Moon, and nuclear research, etc.; and he is enabling Musk
and company.

That a sizable proportion of the subsidies given to Musk enterprises do
not consist of cash handouts is one complication. Rather, some of the
support comes to him in the form of lowered taxes, tax breaks, or “loop-
holes.” That is, these corporations either pay less tax than other compa-
nies, or none at all. And this is a challenge to libertarian theory. For the
latter favors lowering tax rates and revenues; indeed, eliminating them
entirely.

2 Presumably money not collected by the tax man would be spent on consumer goods such as
bicycles, violins, computers, clothes, etc.; or invested in industries favored by the owners of these
resources.

»Regarding embarrassing bankruptcies, think Solyndra. On this see Carden 2011; Holcombe
2014.
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Jeff Bezos

Another strong contributor from the private sector to space flight is Jeft
Bezos. He started his company, Blue Origin, in 2000, to develop a verti-
cal take-off and landing apparatus, the New Shepard. His goal, among
others, was space tourism; taking high-paying customers off the planet.

However, he too is hip-deep in subsidies from the government, taking
in a cool $269.3 million. Perhaps, though, he is less guilty of violations
of strict laissez-faire capitalism in that virtually all the money invested in
his space-going firm is his own.?* Only some 5% of it emanates from
government tax coffers (Faust 2014).” Compared to $4.9 billion for
Musk, this is chicken feed.

How does Bezos see this matter? Does he offer any defense, explana-
tion, for his deviation from the straight and narrow? We found no
speeches of his that touch upon this topic. The same holds true for his
interviews. In the absence of any justification from him on this matter,
we must conclude, tentatively, that his free-enterprise credentials are at
least somewhat tarnished. On the positive side, he says: “It’s not that rare
to hear a junior leader defend a bad outcome with something like, “Well,
we followed the process.’...Good inventors and designers deeply under-
stand their customer. They spend tremendous energy developing that
intuition. They study and understand many anecdotes rather than only
the averages you'll find on surveys” (Bezos 2017). This demonstrates a
type of thinking that is not seen among bureaucrats.

Richard Branson

A nod to Richard Branson® is necessary for a complete listing of busi-
nessmen active in the space industry. Branson is the creator and CEO of
Virgin Galactic, set up in 2004, utilizing “spaceship one” technology to
promote off-world tourism. Seats were sold for some $200,000, a hefty

2Which Bezos earned from setting up and running Amazon, a private company that receives no
known subsidies from the state.

»Ts receiving only 5% financing from taxpayers akin to being a “little bit” pregnant?
26Sir Richard Charles Nicholas Branson.
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price indeed, to some very famous people such as “Brad Pitt, Tom Hanks,
Katy Perry, Paris Hilton, and Stephen Hawking” (Impey, p. 88).

However, Branson and government handouts are no strangers.
According to Chakrabortty (2013): “[The] Virgin boss liked to move into
industries sheltered from too much competition, pull subsidies out of
taxpayers and then cash out... Branson has built his business empire with
millions from you, me and other taxpayers.”*’

Is there anything exculpatory in his life that might resurrect his claim
to libertarianism? There is not much, but there is something. Branson is
on record as arguing that Britain should legalize drugs and follow the
path of Portugal (Wintour 2015). Then, too, Sir Richard “had to cope
with a long and brutal fight with government-subsidized British Airways”
(Impey, p. 87). On the other hand, he pals around with Al Gore, and
swallows whole, to the tune of $3 billion,”® the philosophy of govern-
ment restrictions as the necessary course for addressing climate change
(Chibber 2009). Let us call that at least a complete offset of his free-

enterprise credentials, if ever there were any.

Peter Diamandis

Medical doctor Diamandis is co-founder of the Zero Gravity Corporation,
Space Adventures Ltd., International Space University, and Planetary
Resources, and founder of Students for the Exploration and Development
of Space and the Rocket Racing League. That ought to qualify him for
membership as a space entrepreneur.

How does he stack up on the corporate welfare question? Not that
well. Here is a statement from him (Diamandis 2015): “It’s sad that the
U.S. government doesn’t fund risky research anymore.” Why sad?
Presumably, because, in his view, this is something that the U.S. govern-
ment should do, once did, but no longer engages in. This is hardly a lib-
ertarian sentiment.

7 See also on this Haymond 2014; Wheeler 2014; Runciman 2014; Bower 2014.

2 At least in terms of promises, if not fulfillment (Runciman 2014).
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On the other hand, there is some evidence of Diamandis’ libertarian-
ism. One is that he ... thought governments would never have the nim-
bleness or stomach for risk to take on the challenge of space. Worse, they
prefer to smother innovation in red tape” (Impey, p. 93). Continues this
author: “When Diamandis presented his idea” to the FAA, they said
regulations wouldn't permit passengers to be in a diving airplane with
their seat belts unstrapped.” Then there is this gem: his “Lunar X Prize...
offers $30-million to anyone who, without government subsidy, lands a
robot on the moon” (emphasis added; see Reynolds 2012).

Of the four leaders of the space industry so far considered, it is fair to
say that this candidate wins the free-market prize.

United Launch Alliance (ULA)

ULA is a joint venture between Lockheed Martin Space Systems and
Boeing Defense, Space & Security. Formed in December 2006, this com-
pany is hand in glove with the U.S. military and its defense®
establishment.

There is no one business person who stands out as the leader of this
initiative, as in the cases mentioned above. As to an assessment from a
libertarian perspective, it is difficult to avoid the conclusion that ULA, as
in the case of its parent corporations, Boeing’! and Lockheed Martin,*
cannot be counted as stalwarts of the free-enterprise system.

#His Zero G Corporation would give paying customers “a nauseating but exhilarating experience”
(Impey, p. 93) of weightlessness.

39This is the word usually associated with these companies, and it does indeed work with the
U.S. Department of Defense. However, given the number of U.S. military bases abroad, a more
accurate description might be Department of Offense. Previously, this institution was known as the
Department of War. Perhaps “Department of Imperialism” would be yet more truthful, in that
there are some 800 U.S. military bases in 140 countries. See on this Department of Defense 2007;
Vance 2010.

31 For critiques of the Boeing corporation from a free-market point of view see Dillow 2015a, b;
Holler 2015; Steinhart 2014; Palmer and Herb 2015.

*?For critiques of the Lockheed Martin corporation from a free-market point of view see Jopson
2014; Hartung 2016.
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Burt Rutan

According to his review of Impey (2015), Foust (2015) states: “In the
chapter celebrating entrepreneurial space, Impey places on a pedestal four
individuals: Burt Rutan, Richard Branson, Peter Diamandis, and Elon
Musk.” Rutan, then, can take his rightful place amongst the space entre-
preneurs we are vetting. How well does he do through the prism we are
using as a focus? For the most part, his career is apolitical; in that regard,
he is neutral on our scoresheet. However, as a somewhat peripheral mat-
ter, we must award him very, very high marks for this statement of his:

I put myself in the (Those who fear expansion of Government control)
group, and do not hide the fact that I have a clear bias on Anthropogenic
global warming (AGW). My bias is based on fear of Government expan-
sion and the observation of AGW data presentation fraud—not based on
financial or any other personal benefit. I merely have found that the closer

you look at the data and alarmists’ presentations, the more fraud you find
and the less you think there is an AGW problem....* (Rutan n.d.)

No one can be all bad from a free-enterprise point of view who says
anything like that. True, this is a bit removed from privatized space explora-
tion, but we have not been able to ascertain Rutan’s views on that matter.

Paul Allen

This businessman is of course most noted for being a co-founder of
Microsoft, along with Bill Gates. And, to be sure, computers are not
unrelated to space exploration. However, we include him in this listing
not for that company, but for SpaceShipOne (Howell 2013; Sharp 2014;
Poeter 2015). This effort of his won the Ansari X-Prize in 2004. This is
described as follows: “the Ansari XPRIZE challenged teams from around

3 Why fraud? What do the deceivers hope to gain? The answer is power. The remedies to “climate
change” recommended by statists inevitably involve increased restrictions and new, more draconian
“laws.” Thus, they have more ability to threaten people with jail and other sanctions in the hopes
of controlling the actions of innocents. In addition, these purveyors of deception hope to, and do,
collect fees and fines with which to line their pockets and further their agendas.
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the world to build a reliable, reusable, privately financed, manned space-
ship capable of carrying three people to 100 kilometers above the Earth’s
surface twice within two weeks” (Ansari Prize 2004). Thus, his credentials
as a space entrepreneur are solid.

How does he do from a libertarian perspective? According to Martin
(2010), Mr. Allen donates to candidates from both major parties, which
does not exactly earn him any credit with libertarianism. However, he did
oppose a tax increase for the very rich. But it is unclear if he did this out
of self-preservation or because he philosophically favors low taxes. Either
way, this most assuredly does earn him some credit with advocates of free
enterprise and limited government.

On the other hand, and there is another hand, Mr. Allen also sup-
ported Washington State’s ballot initiative 1401 in the year 2015 (Detrick
2015; Brunner 2015; Doughton 2015; Banse 2015). This has the effect
of banning the sale and “trafhicking” of endangered species such as “any
covered animal species or product, to include elephant, rhinoceros, tiger,
lion, leopard, cheetah, pangolin, marine turtle, shark, and ray.” Thus, we
can view him as a sort of “watermelon”;** he does not rely on the power
of the free-enterprise system to save species, but instead depends upon
governmental central planning. The reason for the endangerment of these
animals is of course they are not allowed by law to be privately owned.
Thus, the “tragedy of the commons” lays waste to them. Incentives to
protect them are all but extinguished. The sheep and the vicuna®
similar species in many ways. The former, almost always privately owned,
never approached extinction, while the latter, for many years prohibited
from ownership, certainly did. Paul Allen is no friend of free enterprise
(or of endangered species for that matter), at least in this regard,* To be
sure, this field is rather removed from our main concern of outer space,
but his behavior here gives an indication of his underlying philosophy.

are

3 Green on the outside, but red on the inside.

% An Andes Mountains camelid. Their coats provide the ultimate in fine sartorial luxury (Coggins
2013).

3¢ For the case that private ownership is the last best hope we have of preserving endangered species,
see Anderson and Hill 1995; French 2012; Lora 2007; Kreuter and Platts 1996; Simmons and
Kreuter 1989.
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Orbital ATK

Here is a message from the CEO of this company, David W. Thompson
(2016):

Welcome to Orbital ATK! We are a new global aerospace and defense enter-
prise that combines two great companies—Orbital Sciences Corporation
and ATK Aerospace and Defense—who have shared over 25 years of success-
ful collaboration in developing and producing innovative and affordable
technologies. Building on the storied history of both companies, Orbital
ATK strives to be a global leader in space, defense, and aviation markets. The
company’s fundamental purpose is to create outstanding value for our cus-
tomers by providing safe, reliable, and affordable products and systems that
enable or enhance commercial, civil government, and defense operations.
Guided by this goal, we aim to generate attractive financial returns for our
investors, provide challenging and rewarding careers for our employees, cre-
ate positive business opportunities for our suppliers and partners, and supporr
the men and women of our armed forces who protect our freedom every day. By
providing dependable and affordable aerospace and defense technologies,
Orbital ATK is dedicated to being “The Partner You Can Count On.’

I hope you find the information about Orbital ATK on our web site to be
useful. Please do not hesitate to contact our operating group leaders, business
development managers, investor or public relations specialists, and human
resource professionals if you would like to learn more about our company.?’

If the U.S. military did indeed “protect our freedom every day” then
Thompson’s support for this institution would be unexceptionable; indeed,
it would be fully compatible with libertarianism. But the facts of the mat-
ter simply do not support any such contention. Our armed forces occupy
some 160 countries, with about 1000 military bases. The U.S. budget for
soldiers, sailors, and marines is greater than the amount spent by the next
15 countries in terms of this type of expenditure (Department of Defense
2007; Vance 2010). This is hardly compatible with “protection” or defense.
Rather, it reeks of offénse, and imperialism. Thus, it is difficult to consider
this entrepreneur as supportive of liberty and libertarianism.?®

7 Emphasis added by present authors.

3 All too often libertarianism is conflated with conservatism, or neo-conservatism, or with the
“right wing.” Exhibit “A” on this is the Federalist Society which is predicated on an amalgamation
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What Distinguishes a Libertarian
from a Crony?

Some people might argue that our position is contradictory. On the con-
trary, we reject the favoritism meted out to these “capitalists.” Why
them?® Are there not otherwise deserving individuals who could benefit
from government giving them a pass® on taxes? Of course there are. But
on the other hand, we necessarily take the position that government rev-
enues are morally and economically* suspect, and should be reduced as
much as possible; and giving cash to, or lowering taxes paid by capitalists,
or anyone else, accomplishes this goal. A similar challenge faces libertar-
ians regarding the tax-exempt status of churches. There is no vindication
for singling out that industry, vis-2-vis any other; but, we applaud the fact
that some people are not paying taxes. This supposed problem is only one
more reason for total and complete rejection of the tax system. The con-
flict would not arise in a libertarian society. So, without embarrassment
we support “both/and.” That is, first, the reduction or preferably the
elimination of every single tax we can accomplish even if that implies the
use of loopholes for that purpose. Second, we wish to reduce taxation as

of libertarians and conservatives. See on this Meyer (1962), Rothbard (1981). To be sure, these
groups would indeed support a bloated military budget, and an armed force that throws its weight
around the world. But, this is very different from the libertarian foreign policies of the founding
fathers of our nation. For example, George Washington (1796): “The great rule of conduct for us
in regard to foreign nations is in extending our commercial relations, to have with them as little
political connection as possible” (emphasis added). Thomas Jefferson (1801): “Peace, commerce, and
honest friendship with all nations, entangling alliances with none” (emphasis added). John Quincy
Adams (2005): “America...goes not abroad seeking monsters to destroy.”

9'The explanation of this favoritism by the state is that Musk and the others are loot-seckers par
excellence. In the Public Choice literature, this is called “rent-secking” but our description is far
more accurate. See on this Bhagwati 1982; Block 2000a, b, 2002; Henderson 2008; Pasour 1986;
Wenzel 2016.

“This is sometimes called a “tax subsidy” or “tax expenditure.” The idea here is that the govern-
ment, in not collecting taxes that might otherwise accrue to it, is really subsidizing those folks privi-
leged in this manner. Bosh and tosh. This only holds true if the state is the legitimate owner of the
entire GDP. Then, yes, anything it gives back to the long-suffering taxpayers is indeed a subsidy to
them. But where is the warrant to suppose that the state is the proper owner of everything, or
anything, its residents have produced in any given year? Rather, the pegple are the proper owners of
what they create, and taxes forcibly taken from them amount to no less than theft. See on this:
Spooner 1966 [1870]; Napolitano 2013; Rothbard 1970, 1998.

1 For the argument that government expenditures should be subtracted from the private sector see
Rothbard 1963; Batemarco 1987.
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much as possible, even if taxes cannot be entirely eliminated. We want to
eradicate all taxes, and we do want to cut these revenues wherever we can,
even if incompletely. Only where others, who do not share our view, have
made it politically impossible to accomplish our preferred goal must we
on a case-by-case basis choose the most pressing objective. That does not
diminish our commitment to this aim.

Take another case. We are now back in the year 1861 and, for some
reason, have the power to end slavery; but not for 4// innocent people
victimized by this hideous crime, only for some of them. Posit, then, that
we can free all slaves who are left-handed, but no others. Should we do
so? Of course, we should! Freeing only, say, 5% of slaves is better than not
allowing any of them to escape from this “curious institution.” Our only
choice, by stipulation, is to free this small group of people, or none at all.
On the other hand, this scenario is exquisitely perturbing. Left-handed
slaves are no more deserving of being freed than are right-handed ones.
Choosing to free only members of the former category is unfair to all
others.*? Yet, we aver, the correct thing to do is to free only that small
proportion of slaves over whom we have this ability. Given the limita-
tions of this hypothetical scenario, we must stand idly by, and acquiesce
in the continued, highly unjustified kidnapping of all the others. However,
we would not remain idle or acquiescent. Oh, NO! We achieve what we
can for the time being and continue to fight for the total elimination of
this injustice without abatement.

We thus oppose direct government handouts,” and paradoxically
applaud the fact that these innovators are protected from some taxes that
will be levied on their competitors, even though this will undoubtedly
misallocate resources. Better that some are not required to pay taxes, than

43

none.

“This is sometimes called lack of horizontal justice.

%3 Again, a complication rears its head. Ragnar Danneskjold, a hero of Rand (1957), relieved the
government of its ill-gotten (tax) gains and returned them to victims of state violence such as Midas
Mulligan, Ken Danagger, Francisco d’Anconia, John Galt, and other fictional characters. (Rand
does not explain how he killed no one, even state employees, but assures her readers that this was
s0.) The problem with Musk as a beneficiary of tax revenues is that he is a crony capitalist. Were
matters otherwise, we would applaud this. For example, we see John Hospers (late chairman of the
philosophy department at the University of Southern California, a state institution) as a non-crony
capitalist. Block (2012) justifies him receiving tax monies.
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Conclusion

We may have been a tad harsh on several of the businessmen we have
discussed in this chapter. Yes, some of the transfers of funds from the state
to their firms were outright subsidies. In the absence of any Ragnar
Danneskjold type of defense, these are clearly outside the realm of private
property and laissez-faire capitalism. However, a significant part of these
payments concerns contracts between them and the government to pro-
vide specific services. Are these categorically incompatible with free mar-
kets? In the early days of flight, a significant part of commercial airline
revenue emanated from contracts with the U.S. post office to transport
mail. Were these firms banished from the honor roll of free enterprise for
interacting with the state in this manner? No, to do so would amount to
an extreme form of puritanism. Then, there is the case of Ron Paul and
Ludwig von Mises* who also “contracted” with the government. To
exclude these economic actors from the honorific of “libertarian” would
be too narrow minded. Our solution to these conundrums is as follows.
Having anything to do with government, anything at all, is to be, pre-
sumptively, a statist. However, this is only a presumption. It can be over-
turned. How so? By actively working to oppose, undermine, and denigrate
socialism,® fascism,* and crony capitalism. Do Paul and von Mises meet
these standards? Their lives were dedicated to fighting these criminal phi-
losophies from within. What about Branson, Bezos, and Musk et al.?
Alas, we doubt they can pass this more reasonable test.

#Many dozens of other libertarians in good standing were and are employed by public enterprises
such as universities. This includes the second author of the present book, an employee of Loyola
University New Orleans which accepts government largesse, and does nothing, officially, to miti-
gate this.

“From an economic point of view, socialism implies support for government ownership of all
means of production; for example, Kim’s North Korea, Stalin’s U.S.S.R., Mao’s China.

“From an economic point of view, this implies support for governmental heavy regulation of
industry. The Nazi party, paradigm case of fascism, did not own Stuka, BMW, Volkswagen, or
other German companies; it only exercised effective proprietary-like control of them. Thus, Barack
Obama (apart from taking ownership in Detroit auto companies), Bernie Sanders, Hillary Clinton,
are not really socialists. Rather, fascists. Of course, this is all from a technical economic point of
view. In common parlance, “socialist” now means, in effect, egalitarians, and all three, at least ver-
bally, qualify as socialists under that rubric.
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A critic might object to the position we have taken on the following
grounds. Consider the view of Murray Rothbard, who can be fairly char-
acterized as “Mr. Libertarian” if anyone can be so labelled. In his view,
teaching and writing and many other professions were functions that
would occur even without the state, as opposed to fighting offensive wars,
or creating a central bank, and therefore it would be compatible for lib-
ertarians to undertake such positions, even when organized by the state.
That is a justification that sounds like the actions of the folks we have
been lambasting for insufficiently supporting the free-enterprise system.
The undeniable facts are, we must live in the society in which we exist,
and the state has an immense presence. So even though we oppose state
ownership, we yet drive along state-owned roads and eat food grown by
government-subsidized farmers (which applies to the senior author of
this book). Are we therefore statists because we take advantage of these
amenities? Clearly that is what our critics would say. They would accuse
us of hypocrisy. Should we not therefore lighten up, and simply live with
the fact that space exploration has been overwhelmingly usurped by gov-
ernment? Yes, we must of course advocate against it, but maybe we should
not blame those who do not.

While we have sympathy for this argument and understand the diffi-
culties involved, we reject the criticism. It is not an entirely unreasonable
one, but we are attempting to separate the sheep from the goats, and we
must have some means of doing so. Calhounism and libertarian ruling-
class theory are good first attempts. But if we are to truly distinguish
between corporate monopoly, state crony capitalists, on the one hand,
and those who are not guilty of these positions, we must employ some
criteria, however imprecise. The criterion we have chosen is presumption
of guilt. If you take vast sums of government money, mulcted from the
long-suffering taxpayer at the point of a gun, you must do something to
distinguish yourself from those who would be found guilty under liber-
tarian law. If you do nothing and, to add insult to injury, use some of
these vast riches to support measures incompatible with the free society,
all we can say is that if the shoe fits, wear it.
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Space-Oriented Writers

This chapter is devoted to a literature review of other books such as ours,
whose subject matter is space travel and colonization of other heavenly
bodies. But there are two caveats. First, there are not dozens or even
scores of such volumes that have been published; rather, they number,
literally, in the hundreds, if not thousands. We can thus only comment
on a small sample of this gigantic literature. Our selection is biased in the
direction of more recent publications. We do so for purposes of practica-
bility. That is, we deal, solely, with books that focus on challenges faced
by early space-farers and how to deal with them.

The second caveat is that we shall not merely be describing these other
missives, as might be the practice of a professional book reviewer. Instead,
we shall be looking at them from the vantage point of the same prism
that motivates the present volume. What is the motivation for extra-
planetary travel? Ours is primarily on the side of profitable human
endeavor and to preserve our species from possible annihilation due,
mainly, to governments and politicians. We also write from the free-
enterprise perspective: to promote liberty in yet another manner. We
maintain that the types of extra-terrestrial efforts which rely least of all on
the apparatus of the state are better, and far preferable, to that which
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depends upon this apparatus to a greater degree. We favor completely
private efforts as the best possible scenario of them all.

Third, many if not all the entries on this list have authors who may be
characterized as space fans, not to say fanatics.! In their view, the race to
other planets is now on, and the sooner humans set permanent foot off
world, the better. In our view, in contrast, the timing of this mission should
ideally depend only on the profit motive.” Whatever period entrepreneurs
want to go boldly to hitherto unexplored regions is the best time for us as a
species to go. But what about the urgency we feel for ensuring that at least
some human beings reside elsewhere, so as to promote our preservation? We
are supporters of Adam Smith’s (1776) “invisible hand.” Thus, we maintain
that the optimal date of departure for “greener” planets will tend to be pre-
cisely the one for which profits can expect to be maximized. And this applies,
too, to other technological innovations such as warding off a mischievous
asteroid intent upon crashing into our home planet. Too soon, and we are
doomed to failure. Too late, and our beloved Earth takes on undue risk.

Why should that precise timing be necessary? No one could possibly have
earned a profit from such endeavors 500 years ago. Anyone who tried would
go broke, and their failure would discourage others from pursuing this goal.
Successful entrepreneurs are precisely those who are 7o bankrupt. They are
those who have, in the recent past, efficaciously evaluated the future better
than others. Who can we place above them in terms of expecting success in
the next time period? Bureaucrats who have never met a payroll? Politicians
whose expertise lies in generating support from low-information voters? We
speculate that undertaking these tasks 500 years from now will be way too
late, in terms of optimal timing. Businessmen who wait that long have
missed the bus; ok, the rocket ship. No, the best, least-biased estimator of
the optimal time to pursue this goal lies with businessmen who have skin in
the game and emerged from past commercial interaction with it intact, or
enhanced. They have previously risked their own capital, or that voluntarily
entrusted to them by other economic actors, and are now once again willing

'"We the word “fan” in the non-critical sense of sports fans, opera fans, or chess fans.

2Of course, we by no means confine profit to monetary gains. Psychic income in economic par-
lance, or satisfaction in ordinary language, is an integral part of profits in our view.

? According to Rothbard (1987) the concept of the invisible hand was not original with Smith.
Also, see Ahiakpor (1992, 1999, 2008) who defends Smith on this and many other grounds.
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to roll the dice on this new project. With this introduction, we are now
ready to begin commenting upon various contributions to this field. We
start with

Petranek, Stephen L. 2015. How well live on Mars. New York: Simon and
Schuster

This author starts out on the wrong foot with his dedication page
showing the following quote:

I want Americans to win the race for the kinds of discoveries that unleash
new jobs...pushing out into the solar system not just to visit, but to stay.
Last month, we launched a new spacecraft as part of a reenergized space
program that will send American astronauts to Mars. —President Barack
Obama, State of the Union Address, January 20, 2015

Nowhere in the U.S. Constitution, Obama’s presumed contract* with
the American people, does it mention space travel. The National
Aeronautics and Space Administration (NASA) has been a disaster.
Visiting or remaining on another planet is thus no proper part of any
president’s job description. However, Petranek quickly redeems himself
with this passage on the very next page:

Nearly a decade of anticipation has come down to this moment: the space-
craft inches to the surface as the blast effect of braking rockets kicks up red
dust. An Earth-bound audience waits eagerly as an announcer reminds
them of a press conference that took place years earlier—a meeting that
shocked the world and embarrassed NASA, which was still at least two
years from testing its Mars spacecraft with humans aboard. On that day,
the company behind this private effort to reach Mars revealed that it was
about to build a series of huge rockets to transport people to Mars, and that
within a decade it would launch one or two of them to effect the first
manned landing on the Red Planet.

“For a critique of this way of looking at the matter see Spooner (1870) which claims there is no
such valid contract in existence.
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No author who extols “private effort” that “embarrassed NASA” can be
all bad, no matter what else he says.

We also learn (pp. 2-3) that while Martian temperatures can reach a
balmy 70 degrees Fahrenheit on a summer day (i.e. at the perihelion) at
the equator, during the evening in the same season and place, the ther-
mometer can fall to a not so idyllic negative 100 degrees Fahrenheit, and
thus Earthlings on the fourth planet will need heavy and sophisticated
protection from the weather. Whereupon this author shows his views
about one aspect of settlement as perfectly congruent with our own. He
states (pp. 5-0):

When these rockets land on Mars in the near future, it will be far more
than a great moment for exploration. It will not be nothing less than an
insurance policy for humanity. There are real threats to the continuation of
the human race on Earth, including our failure to save the home planet
from ecological destruction’® and the possibility of nuclear war. Collision
with a single asteroid could eliminate most life, and eventually our own sun
will enlarge and destroy Earth. Long before that happens, we must become
a spacefaring species, capable of living not only on another planet but ulti-
mately in other solar systems. The first humans who emigrate to Mars are
our best hope for the survival of our species. Their tiny base will grow into
a settlement, and perhaps even a new species that will expand rapidly. The
company which built the rocket that brought them there is building hun-
dreds more rockets. The intention is to create a viable population of 50,000
within a few decades. They can preserve the collective wisdom and achieve-
ment of humanity even if those of us back on Earth are annihilated.

>The current authors regard ecological destruction to be hyperbolic, which is not the same thing as
non-existent. It is a ploy by statists to raise fear in order to justify a renewal of some form or other
of eugenics. Symptomatic of their hubris is the assumption that humans are likely to destroy the
Earth, not with nuclear weapons but with air-conditioners and underarm deodorants. From the
time of Malthus (and perhaps earlier) one supposed disaster after another has been proposed as the
end of humankind and the only solution to which was the imposition of harsh controls by the elite.
Should disaster strike, the third rock will be destroyed, as Petranek suggests, by the cataclysmic
impact of another massive space object such as a planetoid, a supermassive asteroid, or the evolu-
tion of the Sun to red giant status. As for the end of humanity, should the environment evolve
towards one uninhabitable by men, they will adapt to the new conditions. A more likely cause
would be the natural evolution of a superhuman species which will be able to cope. Regarding the
claim that what real environmental problems do exist (e.g. pollution) this is the fault of govern-
ment, not capitalism, see Rothbard (1982a, b).
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We could have written those words ourselves, so in step with our own
views are they. We especially appreciate Petranek speaking about “the
company,” yet another overlap between him and your present authors.
However, we must demur from one small aspect of this otherwise splendid
statement. We part company from him regarding the risk of “ecological
destruction.” We do so for three reasons. One, we doubt the evidence so
far put forth for so pessimistic a conclusion. Second, weathermen have
great difficulty predicting the temperature a few hours, let alone days or
weeks, hence. How can we have any confidence about their assessments
for a decade or two or even more? Third, we take note of the fact that there
is not really a fair debate going on amongst those scholars contending over
this issue. One side characterizes the other as “deniers,”® tries to get their
opponents fired from their jobs, and even in extreme circumstances
attempts to imprison those with whom they disagree.” Why is all this hys-
teria and nastiness employed if their gloomy predictions are correct? How
can non-specialists in meteorology even begin to trust the supposed con-
sensus of professionals that emanates from such a flawed process?

But, once again, our author (p. 6) soon redeems himself. He castigates
“one U.S. president (who) stunted space travel for decades” and calls for
progress “in a nonregulated way.” Petranek’s chapter 1 offers a history of
the Mars Project, Sputnik, Carl Sagan’s novel Contact, the Saturn V
rocket, Werner von Braun, and once again (p. 14) quite properly attacks
“NASA’s years of slip-sliding away and the fact that it allowed contractors
to work on a cost-plus basis.” No, we applaud any author with so negative
a view of government bureaucrats.

We are particularly grateful for chapter 2 of his book, entitled “The
Great Privaté® Space Race,” which starts out on a high note, not only criti-
cizing government involvement, but also several crony capitalists along
the way. He states (p. 15): “Getting into space has always seemed the prov-
ince of governments that can afford the high cost of entry. The Boeing and
Lockheed Martin space businesses, for example, largely happened because
NASA and the US military were willing to write cost-plus contracts.”

®Krugman 2015 piles it on a bit deeply, as can be seen, merely, from the title of his essay. We know
full well from whence the word “denier” springs: from the history of the Holocaust.

7 See on this Bastasch 2015a, b, Cook 2015; Delingpole 2015; Lewis 2015; Olson 2015.
8 Emphasis added by present authors.
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Other high points of this chapter include emphasis (p. 16) on essentially
private actions in the space race including Orbital Sciences Corporation,
Orbital ATK, Robert Zubrin,” and “Dutchmen Bas Lansdorp and Arno
Wielders (who) formed the nonprofit Mars One' to launch one-way trips
to the Red Planet.” Compliments are also properly paid to (pp. 16-17),
“Dennis Tito, the first private citizen to buy his way into space by paying
the Russians a reported $20 million. His nonprofit organization, Inspiration
Mars, optimistically plans to send a small spacecraft—perhaps the Crew
Dragon spacecraft under development by SpaceX for manned flights to the
International Space Station—to Mars with a married couple aboard in
2021.” According to our author, other members of the honor roll include
Jeff Bezos, Larry Page, Paul Allen, Sir Richard Branson, and Elon Musk,"!
businessmen all, something rarely mentioned in the literature.

However, we must once again take note of a jarring point made by our
author. He states (p. 17): “Most of the efforts so far are as chaotic as the
Wild West, but this time the frontier is space.” Which efforts is Petranek
speaking about? Why, those of the men mentioned in the previous para-
graph regarding giving the human a private boost toward space explora-
tion and colonization. But his assessment of the “wild west” is mistaken as
a perusal of Anderson and Hill (1979, 2004) will demonstrate.'* As per
usual, our author once again recovers from this slip, ending this chapter

on the following splendid note (p. 20):

?Zubrin is a bit of a space fan, see supra, but no one is perfect.

'The non-profits, along with profit-seeking corporations, together comprise the private sector of

the economy. Both act compatibly with the non-aggression principle (NAP) of libertarianism.

! See above for a discussion as to whether or not Musk belongs on this list. Petranek (p. 19) says
this of Musk. He “is in love with the idea that humans should become a spacefaring society. He is
keenly aware that Earth will not be habitable forever. Musk seems frustrated by our denial about
what we are doing to our habitat, and is ever cognizant of a simple fact: humans will become extinct
if we do not reach beyond Earth.”

2Why is it important, in a book about the future of space exploration, to be clear on what did or
did not occur in the supposedly “wild west.” For one thing, // publications should strive for accu-
racy. For another, when human beings set up off-world colonies, they will be as far removed, no,
further, from the seats of power on earth as denizens of the “wild west” were from the centers of
power in Washington D.C.,, or, generally, in the “East.” Future interactions may well be analogous
to those in the past, and if we cannot learn from them, what, oh what, is the benefit of history?
According to that old aphorism, those who do not know or understand what has happened before
are less likely to apply its lessons to their challenges. But if we are to do so successfully, we must have
an accurate depiction of what actually occurred in that epoch.
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No one can point a finger at the exact moment when NASA finally woke
up and smelled the red dust, but when SpaceX’s first Dragon capsule suc-
cessfully reached the International Space Station in May of 2012, it imme-
diately became obvious that a private company could probably do anything
NASA could—and perhaps do it better.

We only quarrel with the “perhaps.” Our reasoning is that private com-
panies must pass a daily if not hourly market test of profit and loss (Hazlitt
1946) which is unknown in statist circles. If only for this one reason, the
presumption must always and ever be that the former will be more efh-
cient than the latter."

Chapter 5 is devoted to the economics of setting up shop on Mars. We
learn that rocket reusability will create (p. 30) “incredible cost savings”
and that the sale of broadcasting rights (p. 36) can help finance this ini-
tiative. But now consider this (p. 31):

If reusability isn't achieved, Musk said, ‘I just don't think we’ll be able to
afford it, because it’s a difference between something costing a half a per-
centage each year of GDP and all the GDP. Then he added: ‘I think most
people would agree, even if they don't intend to go themselves, that if were
spending something between a quarter to a half a percent of GDP on
establishing a self-sustaining civilization on another planet [it] is probably
worth doing. It’s sort of a life insurance policy for life, collectively, and that
seems like a reasonable insurance premium, and plus it would be a fun
adventure to watch even if you don’t participate.” Just as, when people went
to the moon, only a few people actually went to the moon, but in a sense,
we all went there vicariously. I think most people would say that was a
good thing. When people look back and say, what were the good things
that occurred in the twentieth century, that would have to be right near the
top of the list. So I think there’s value, even if someone doesnt go
themselves.

¥Then, too, there is a large empirical literature attesting to this conclusion. See Anderson and Hill
1996; Block 2002, 2009; Butler 1988; Carnis 2003; Ebeling 2013; Hanke 1987a, b; Hannesson
2004, 2006; Hoppe 2011; Karpoff 2001; Megginson 2001; Moore 1987; Moore and Butler 1987;
Motichek et al. 2008; Ohashi 1980; Ohashi et al. 1980; Pirie 1986; Savas 1987; Walker 1988;
White 1978.
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Petranek quotes (p. 31) Musk’s estimated one-way ticket price to Mars
as $500,000. At first this sounds like a privately financed adventure
(which libertarians would gladly support), especially because over the
next few pages he goes on to discuss optimistically how many people
there will be who will want to purchase fares. He even gives examples of
likely types of adventurers. It sounds very good and positive: just what
this book advocates. However, he extols (p. 38) “NASA’s commitment to
eventually using its Orion system to land humans on Mars.”'* He contin-
ues to praise similar efforts of European, Russian, and other state-run
agencies. On page 29, he again looks to NASA as the group of officials
who “are evaluating an increase in the limits of radiation astronauts are
allowed" to experience as a way to get them to Mars under operating
guidelines” (emphasis added). Imagine the uproar and penalties to be
imposed should Space X change the rules. And he repeatedly looks to
governmental initiatives for solutions to intractable problems with no
mention of how private enterprises would do it.

The issue ignored by Petranek (and Musk as well) is that it is all well
and good for individuals to decide for themselves whether to purchase
insurance. But this is not at all what is under discussion in the present
context. Rather, what is being talked about is whether people, all of us,
should be forced to pony up the premiums. Whether it is 0.5% or 100%
of GDP makes no difference. It is the principle that is important, at least
from the libertarian perspective. And in that viewpoint, no one should be
compelled to do anything at all, no matter how important such an action
would be to others.'

But are we being unfair to both Petranek and Musk here? It might be
argued by these two gentlemen and their defenders that opinions regard-
ing inadequate GDP or reusable rockets do not themselves imply the use

1“The full quote is as follows: “Prodded by Musk’s bold plans and NASA’s commitment to eventu-
ally using its Orion system to land humans on Mars, every spacefaring nation has joined the race to
establish a presence on the Red Planet. In 2016, the European Space Agency will partner with
Roscosmos, the Russian Federal Space Agency, to launch a Mars orbiter.”

1>The only person to determine whether a Mars traveler should be “allowed” to increase the allow-
able radiation dosage is the astronaut in person or his medical advisers, not some bureaucrat work-
ing in some neo-classical building in D.C., or a modern one in Cape Canaveral or Houston.

!*We should all be constrained, prohibited, only from engaging in initiatory violence. Thus, laws

against murder, theft, rape, arson, kidnapping, are the only ones that would be justified.
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of force; neither does a statement that establishing a civilization on
another planet is worth doing. Unless they themselves actually say that
these concerns mandate a need for taxes or other form of coercion, then
our criticism seems unjustified. We reject this possible defense of theirs.
Musk says, and Petranek in quoting him does not demur, that the govern-
ment moon landing was a “good thing.” They double down: it was “right
near the top of the list” of welcome initiatives. But they cannot plead
ignorance of the fact that this so-called “good thing” was financed from
taxes, which are compulsory. Suppose the present authors wrote that gov-
ernment expenditure on a park or museum would be a “good thing.”
They would then be guilty of supporting the use of force against innocent
people, since this park or museum could only come into existence on the
basis of taxation. If these two commentators feel so strongly about it,
whatever it is, space exploration, health care, pensions, etc. let them pay
for it, and/or ask for voluntary contributions toward these ends.'”
Taxation is not the only issue, Petranek decries certain private institutions

and avers (page 74) that:

Any discussion of settling Mars needs to recognize the slippery slope
between need and greed.'® Although there are no native populations on
Mars to overwhelm, there could easily be an unrestrained rush for material
resources,'? devastation of the environment,?® destruction of sites valuable
to scientific inquiry,*! and even a temptation to re-create indentured servi-

7 For the public good market failure objection see Chap. 11.

'8 Greed, the second of the Seven Deadly Sins, is often misunderstood especially since materialism
has taken hold of Western and even worldwide philosophy. It is not, as commonly interpreted, a
desire for material goods. That is an ingrained desire essential to human survival and well-being. It
is a compulsive demand for the possessions (material or non-material) of other people even to the
point of inspiring a willingness to rob or kill to obtain what is coveted. As such, greed for material
goods can be of no concern during the early stages of Martian exploration when no material goods
are yet owned.

Horrors! “An unrestrained rush for material resources,” what EVER would WE do then? Actually,
there would be “restraints” if libertarian law is the order of the day. “First come, first served” would
determine which homesteader came to own which property. And, no one would be allowed to
interfere with anyone else’s peaceful colonization of this unowned territory.

2What environment might be “destroyed?” Petranek urges in his chapter 7 how we can remake the
planet into carth’s image. That would amount to the wholesale substitution of one environment by
another. We are reminded of the so-called “Genesis torpedo”: Star Trek IV, The Voyage Home.
?I'The reference to “valuable” scientific sites suggests that he buys into some kind of intrinsic value
theory. In this book, we maintain that land, or any good, has value only according to a human who
appreciates it.
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tude.”? The Outer Space Treaty of 1967 and others that followed have
attempted to make territory outside the of Earth common ground.” But
humans have proven that they need laws to govern their behavior and
enforcers as well.*

We mentioned in Chap. 6 that to live on Mars without support from
Earth, we shall have to supply ourselves with air, water, food, shelter,
special clothing, etc. But, not to worry: a dab of initiative and some tech-
nology now within reach will address these problems. The only jarring
note, according to Petranek, is that unless we are willing to eat insects,
yuck,” humans there will have to become vegans, double yuck. This pes-
simism is again based on the view of environmentalists that meat eating
is intensely consumptive of resources combined with poor understanding
of how problems are overcome. If interplanetary settlers want meat badly
enough, they will figure it out. Humans are adaptable to many living
conditions including those they will find on Mars.

Petranek’s chapter 7 is devoted to terraforming, which we deal with in
our own Chap. 11. His chapter 8 focuses on the new gold rush: asteroids.
They contain valuable resources; so much so that private companies
(Planetary Resources, Inc. and Deep Space Industries) have already been
set up to exploit them.

Lewis, John S. 1997. Mining the sky: Untold riches from the asteroids, com-
ets and planets. New York: Basic Books

#Indentured servitude is a private contractual agreement and is thus justified. If a man has such a
strong desire to settle on Mars that he willingly subjects himself to years of service, who has the
right to interfere? This sort of master/servant relationship should not be confused with chattel
slavery based on kidnapping.

2While Petranek decries environmental destruction, here he hypocritically praises an ownership
scheme known to aggravate the worst sort of ecological devastation: the tragedy of the commons.

#'That humans need laws to govern their behavior is true enough: so long as we are discussing
evolved law based on agreements between free people living and working together under the liber-
tarian code. If; instead, as we expect, Petranek is referring to man-made laws not compatible with
the non-aggression principle, our Chap. 2 offers the rebuttal.

#The more adventurous of the two current authors is open to the possibility that bugs may make
good eating. Consider those ugly bug-like creatures called crabs, lobsters, or crayfish. One would
think that a resident of New Orleans would better see the virtues of the latter. The less adventurous
of the two current authors thinks that the more adventurous of the two current authors is...crazy.
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There are three basic premises, or theses, of our present book. One, that
it would be a good idea for man to colonize space (starting at the outset
with the lowest-hanging fruit: the Moon and Mars). Two, the main reason
for so doing is to enhance personal pleasure, increase profit, and preserve
humans, of which the present authors, too, are inordinately fond. And
three, this task should be undertaken by private enterprise, not govern-
ment, and not by any unholy (fascistic) combination of the two. Lewis
(1997) agrees with the last of these goals of ours. He does so enthusiasti-
cally, and provides a wealth of information as to its benefits. But these are,
mainly, to attain more physical resources for the betterment and enrich-
ment of those who remain on Earth. That is not part of our motivation at
all. Indeed, we regard this as unnecessary, as “running out of resources”
here, back on the home planet, is a fallacious notion. We are at present
(2016) up to our armpits in resources, and hardly need to venture out into
the heavenly bodies to obtain any more.?® Another divergence we have
with Lewis is his view that space exploration should primarily benefit
Earthlings.”” The case against this has been put forth, very dramatically, by
Heinlein (1966). In his 7he Moon is a Harsh Mistress, fictional members of
the Moon’s community seek to separate from the dominion of the Earth,
since they wish to keep raw materials from their terrain to themselves,
and/or exchange them, but only on mutually agreeable terms of trade, not
those determined by the home planet. Unless there are contractual arrange-
ments that stipulate the very opposite, it smacks of colonialism for
Earthlings to dictate commercial terms with the Mooniacs. This author
has yet another concern which we do not share (p. 10): over-population
on earth. Lewis, a latter-day Malthusian, thus sees the heavenly bodies as
terrain to house excessive human population.

%There was a famous bet between Paul Ehrlich and Julian Simon on this very matter. The former
lost the wager, and his claim that there is any great likelihood of resource depletion in the near
future thus took a dramatic hit. See on this Desrochers 2015; Kellard 1998; McClintick and
Emmett 2005; Worstall 2013.

¥ On p. 128, one of his fictional (see explanation chapter introductions below) letter-writing char-
acters views positively “the great worldwide effort to find clean, abundant new energy sources for
Earth” in space. He mentions Earth as a mercantilist colonial power on several other occasions,
such as (p. 130) where he extols the virtue of “transport(ing) back to Earth from space...
commodities.”

#For a critique of the Malthusian concern with over-population, see Desrochers 2015; Rothbard
2011; Say 1821.
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What of our third plank, that off-earth ventures be predicated on free
enterprise? Here, Lewis (1997, pp. 5-6), happily, is in accord with this
view of ours: “Sadly, the domination of space activities by governments
has caused the price of space travel to remain very high... Governments
do not need to show a profit, and they have strong institutional incen-
tives to keep costs (and therefore budgets) as high as possible... The cost
of launching payloads from Earth into space can be brought down dra-
matically by using the most elementary principles of free enterprise, start-
ing with free and open competition.”

However, we find it difficult to agree with Lewis when he offers this as
a reason for off-world exploration (pp. 10-11): “We must keep in mind
planet Earth’s ebbing supplies of fossil fuels... The exploitation of space
technology offers the most attractive solution to the energy problem now
visible.”® We, the present authors, writing in late 2016 when the price of
oil keeps dropping, and gasoline is as cheap as it has been in a long time®
find this author’s “the sky is falling” philosophy unconvincing. Also,
Lewis seems blissfully unaware of the bet between Paul Ehrlich and Julian
Simon on this running-out-of-resources business. The latter won this
wager, successfully maintaining that “man’s mind” (Simon 1981) is the
“ultimate resource” and as long as we do not run out of that, diminutions
of physical resources such as fuel present no real challenge.

We must also take issue with this sentiment expressed by the author
(p. 11) where he calls for off-world “resources to keep our home planet
alive and well.” But, surely, at least from a libertarian point of view, the
resources discovered on asteroids, comets, moons, etc. should belong to
their owners. When and if they want to bring them back to the Earth,
well and good. But this should be solely their decision. If, instead, they
wish to use them to enrich their colonies elsewhere, that should be accept-
able too. This idea that the people on Earth should necessarily be the
beneficiaries of extra-planetary exploitation makes as much moral sense,
namely none, as the medieval mercantilist system in which colonies
existed only to enhance the wealth of the home country.

» Lewis states further (p. 217): “Millions of informed people are concerned about future energy
supplies for Earth” and bewails “the dwindling supplies of crude oil and natural gas.”

39 Refer to commodity prices for “Crude Oil WTT (NYMEX) Price” on the Nasdagq.
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Each of the chapters of Lewis’ book starts with a fictional “letter” from
one spaceman to another, typically dated several centuries in the future.
We find these charming, as they give a glimpse to the reader of what life
might be like many years from now, in far-away places. For example, the
letter from chapter 2 is dated 2091, and tells of how a man born in 1941
(the birth year of the junior co-author of the present volume) came to
take up an unearthly career. This chapter tells the story of early pioneers
in our interest in space, such as Galileo, Huygens, Isaac Newton, Blaise
Pascal, Copernicus, Bessel, Konstantin Tsiolkovsky, Robert Goddard,
Hermann Oberth, Jules Verne, and Arthur C. Clarke. It provides an
informative history.

In chapter 3 we learn of the Moon and the history of mankind’s attempts
to incorporate it into our economy. Chapter 4 is devoted to an eight-step
plan leading to the provision of air, water, and food for people living on
the Moon. An emphasis is placed on the importance of recycling to
become self-sufficient.’" We appreciate this bit of government-bashing on
the part of the author (p. 58): “governmental programmatic decisions
depend on political factors that often have nothing to do with the logic of
mathematics, chemistry, physics, engineering, and economics. The Apollo
missions were done not because they were the next logical step in space
(they were not), but because of a political decision to beat the Soviet
Union to a major space landmark.” And again (p. 62): “That humankind
should have reached mid-1990s without knowing how to grow food in
space, how to deal with weightlessness, and how to counter the effects of
cosmic radiation serves as a more powerful condemnation of the Soviet
and American manned space programs from 1960 to 1995 than anything
else a critic could say.” However, unhappily from our point of view, Lewis
supports a government bureaucracy (p. 64): “Unfortunately, for over

3'Tn economic parlance, self-sufficiency is almost a curse word, as it apparently indicates an opposi-
tion to free trade. But in the present context, this does not at all apply. Ditto for “economic inde-
pendence” (p. 73). Why do these two sets of concepts not relate? Both Lewis and the present
authors are advocating a type of colonization which would enable survival even should the Earth
become obliterated. Therefore, “self-sufficiency” is a long-term mandate. That being understood,
the benefits of free trade apply after all. Rather than living in isolation, Martians would profit
mightily from economic intercourse not only with each other but also with Earthlings, and so too
the stay-behinds would experience gain.
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twenty years it was impossible for NASA to get approval for this mission.*
The proposed NASA mission would have cost no more than 1 percent of
what was spent on Apollo.” Why NASA should be exalted above practi-
cally every other government boondoggle can only be put down to space
enthusiasm.”

Chapters 5 and 6 are devoted to asteroids and comets. Lewis waxes
eloquent about just how valuable are the resources to be obtained from
such sources in terms of platinum, iron, nickel, cobalt, osmium, iridium,
palladium, etc. He calculates this (p. 112) as “...roughly equivalent to
the gross global produce of Earth for the next thirty thousand years.”
Well, maybe. But, we shall have to deduct to costs of capturing these
metals and, more importantly, factor into the equation the fact that when
massive amounts of them come on stream, their present prices must inev-
itably fall.** It is more than passingly curious that this author would
appear so ignorant of the basics of supply and demand analysis given that
elsewhere in his book (p. 229) he seems fully aware of these niceties when
he states: “There is so little...production that prices soar....”

We also delight in the title of his chapter 10: “Homesteading Mars.”
This means that not only will U.S. citizens be able to own materials they
take away from other planets, they will also be able to claim as private
property acreage on them. This goes quite a bit further down the path
toward libertarianism in space than even the law passed in 2015% that
overturns the idea that space is the equal and common heritage of all
Earthlings, whether or not they have done anything to earn this wealth.

> Lewis (p. 64) describes this as “a small unmanned lunar satellite that would complete the map-
ping of the Moon’s surface and its gravitational and magnetic fields and search for ice at the poles.”
3In the debates for the Republican nomination for president leading up to the election of 2012,
Texas Governor Rick Perry forgot the cabinet departments, agencies, and other government posi-
tions he would eliminate (see on this Hechtkopf 2011). NASA certainly was not one of them. The
ones he remembered were Education and Commerce; he forgot Energy. The present authors would

add NASA to his list.

3 Lewis dramatically repeats this error with great verve on his pages 193-196. To give the reader
the flavor of this over-the-top glee about the great wealth in store for us he states (p. 195) that the
value of the iron alone in the asteroid belt is “10,000,000 times as large as the national debt!” Sorry
Mr. Lewis, but that is almost certainly not so once expenses are deducted and price adjustments to
this new abundance occur.

% See our discussion of the U.S. Commercial Space Launch Competitiveness Act in Chap. 12 on
space law.
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Let us conclude with a minor editing complaint. Lewis generously
provides a glossary (pp. 262-264). This is needed, since he makes inten-
sive use of abbreviations. The only difficulty is that not every one of them
is listed there. For example LLO appears on page 121, but not in the
glossary. Ditto for CELSS (p. 171) and HOOH (p. 170).

Rader, Andrew. 2014. Leaving Earth: Why one-way to Mars makes sense.
Self-published

This book, as its title makes clear, has a narrow focus regarding settle-
ment on the fourth planet: let us start off with a one-way, non-return trip
there. Thus, it is rather orthogonal to our main interests. About its thesis,
all we can say is that this decision should be made by the (hopefully)
private firms that first venture forth to Mars, their employees, and their
financial supporters. However, along the way Rader does have some
things to say that overlap with our concerns. For example (p. 8):

Since Earth is the most habitable planet we know of, why shouldn’t we just
stay here? There are many answers to this question, but perhaps the simplest
is basic survival. We already know of many threats to our civilization, ranging
from nuclear war, disease, and resource depletion, to environmental collapse,
and impacts from space. Considering how the list has been growing over the
past 50 years, it seems likely that there are other threats we arent even aware
of. As Carl Sagan famously said: in the long run, every civilization must
become spacefaring to ensure its very survival. A sustainable off-Earth pres-
ence would provide an insurance policy which could ensure our continued
existence, and prevent us from going the way of the dinosaurs. Considering
how littdle it would cost (as a species, we spend less than 0.1% of our global
economic output on spaceflight. We spend more on pet food) us, isn't it
simply negligent not to take simple steps to avert potential extinction?

We heartily concur. An off-earth human presence increases the chances
that at least some of us will survive.>* However, we find difficulty in going

3¢ Of course, if the “differently abled” and other such protected groups are forcibly included in the
initial forays, this will reduce the chances of success for the entire enterprise. Were Christopher
Columbus, Marco Polo, and those who first walked to the South Pole or climbed Mt. Everest
compelled to embrace diversity, and take on people who “looked like” the average members of the
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along with Rader completely on these matters. We have already com-
mented, supra, on why we see no need to fear “environmental collapse.”
But what about “resource depletion?” This, in our view, is a fallacious
concern on the part of this author. We have never, and never will, run out
of resources, at least not if the free-enterprise system is allowed to operate.
For as soon as there is any incipient tendency in the direction of unwanted
resource reduction, the “magic of the market” comes into operation to
obviate the danger. How? Its price rises, and this has several salutary
effects. For example, suppose we start to run out of 0il.”” What, pray tell,
will happen to its price? Why, it will increase of course, as its supply curve
shifts to the left. This beneficial alteration will have several positive effects,
all in the direction of preserving this commodity. For one thing, on the
demand side people will use less of it. Automobiles will become smaller
and more efficient, if the “invisible hand” has anything to say about the
matter.’® A premium will be placed on cars which garner more miles per
gallon. On the supply side, it will pay for entrepreneurs to look for more
oil deposits, and to dig deeper for them. As well, there will be a move
toward substitutes, such as coal, gas, nuclear power, wind, water, solar,
etc.”” After these shifts take place and we are still witnessing a depletion
of oil, its price will rise even further, thus empowering the strength of
these salutary effects.

Rader offers other benefits of space-faring which, while not lying in
the very bull’s eye of our own concerns, are still of interest. There is the
(p. 10) pursuit of scientific knowledge; the fact that (p. 11) it gives us a
unique perspective about our home planet; and it would help improve
our technology. Of course, these explanations are sufficient, but not nec-
essary. There is plenty for humans to do on the third rock from the Sun
to attain these goals. We need not venture elsewhere to accomplish them.

population from whence they sprang? The thought never would have occurred to anyone during
those saner times. Furthermore, we regard it as an insult to foist upon someone a task which he is
unwilling to undertake regardless of which side of the equation he occupies.

37'The reader is invited to substitute for this factor of production anything else he wishes: trees,
copper, zinc, watermelons, ham, human body parts, whatever.

% Increased automobile efficiency will occur automatically without any EPA mandates
whatsoever.

% More to the point, some resource that is now totally unknown will very likely become available.
Petroleum was completely unknown as a fuel to the hunters of whales even as the latter were approach-
ing extinction. Further, consider the use of “sand” (silicon caulking) to take the place of coal tar.
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Our author errs in his support for the thesis that “growing populations”
(p. 15) place tremendous pressures on our planet. No. This Malthusian
concern that subsistence living is just around the corner is unsustainable.
If we were ever in all our recorded history, and even before that, faced with
this danger on any systematic or massive scale, slavery would have been
impossible. For who would go through the trouble of capturing, trans-
porting, guarding, feeding people whose productivity was barely enough
to support himself, as the subsistence theory requires. No one, that is who.
And, yet, this curious institution has been with us all through written his-
tory and likely far before that, too. Therefore, widespread, barely sustain-
able living was impossible. It is contradicted by the fact of slavery. If this
could not have occurred tens of thousands of years ago, it is fair to say that
this danger is extremely unlikely to overcome us in the modern era, with
technology vastly improved.*’ Nor is Rader’s central planning perspective
compatible with our own values. He states (pp. 17-18):

In hindsight, even though people at the time questioned the value of send-
ing people to the Moon, the Apollo program delivered a long-term eco-
nomic stimulus that can still be traced today.

Interest in the Apollo program dramatically increased the number of science
and engineering graduates at all levels. Every technological field experienced
as (sic) surge as a result of the Apollo program—not just those with a direct
connection. Children, whose first taste of science was Neil Armstrong’s
small step, grew up to initiate a tech revolution twenty years later.

Why not spend the money on Earth to do something like cure cancer
instead? There is no doubt that there are other causes, some more impor-
tant than space exploration. Clearly, sustaining human civilization on
Earth is far more important than founding it on other worlds. However,
this is a false dichotomy. Far from being in competition with the goal of
preserving Earth civilization, establishing a human presence in space would
significantly advance this goal.

“\hy are considerations of the non-viability of slavery in the face of subsistence living important?
Why are they even relevant to a book concerned with space exploration? We think it so because it
is an invalid reason, justification for off -world colonization. We of course favor the latter, assuming
profit considerations are in line with them. But, we insist, it is crucial to make the case for this
initiative without errors in the premises, such as are now dealt with in the text.
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Moreover, space exploration is not actually in competition with other criti-
cal tasks we face on Earth. We spend a negligible fraction of our resources
exploring space. Going to Mars wouldn’t require much—if any—additional
investment, if we approach it in the right way.*! In comparison to the several
billions of dollars we spend on space per year (tens per person), critical
problems like repairing infrastructure, replacing fossil fuels, or fixing health
care, social security, and education require trillions of dollars. Space explora-
tion is one of the highest leverage fields we can pursue in terms of return on
investment. The global cost of maintaining a small human settlement on
Mars would be insignificant, but the rewards could be immense.

Our problem with this passage is that it evinces a top-down manage-
ment format that one would hope would be banished from the world
after the fall of the Berlin Wall and the undoing of the U.S.S.R. There is
simply no room, in this passage, for the decisions of individual entrepre-
neurs, customers, suppliers, etc.: the emphasis, instead, is on how GDP
is “best” spent. Nor can we acquiesce with the notion that these alterna-
tive programs are not really “in competition” with each other. No. More
money for cancer research necessarily means less for something else, per-
haps space exploration, and vice versa of course. Every human action, no
exceptions, has alternative or opportunity costs.

Nor can we see our way clear to agreeing with this author’s (p. 31)
claim that “We need to be bolder and less risk averse when we think
about going to space.” First, just who is the “we” here? Note that Rader is
not saying be needs to make this change, perhaps by investing more of his
own hard-earned money in companies now contemplating off-world
exploration, settlement, mining. Perhaps the “we” is the entire human
race. If so, then, this seems too audacious, not to say unmitigated effron-
tery or animated impudence. Who does he think he is to tell all the rest
of us what attitude to adopt? Most likely though, reading between the
lines, he is asking that government engages in a more aggressive policy,
perhaps through NASA. In which case, this is incompatible with the

“'The RIGHT way? Repeatedly, one statist or another tries to tell us that we only need competent
administrators. No, the very nature of government administration and bureaucratic management
precludes doing it the “right” way (Von Mises 1944). Another similar classic is “To ensure that it
never happens again.” When a law such as TARP is enacted to ensure that the financial crisis will
never again occur, it inevitably fails to address the root cause, in this case the machinations of the
Federal Reserve (Rothbard 1995).
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libertarian message animating the present volume, in that virtually every
penny spent by this organization is mulcted, at the point of a gun, from
a hapless citizenry.

Second, this sort of support for the space program renders Rader an enthu-
siast. In contrast, the position we take is that the timing of ventures onto the
heavenly bodies should emanate “from below” and be based not on dictato-
rial powers, but on individuals making these decisions for themselves.

An excerpt from his book (pp. 39-43) misleadingly labelled “private
space,” states (p. 39): “In the long run, space needs to pay for itself.
However, large initial government investments in new transportation
technologies are the norm rather than exception. Columbus’ expeditions
were government-funded as were the voyages of Hudson, Magellan, and
the most other early explorers. Most historical colonization efforts, like the
settlement of Jamestown, were government ventures. The European out-
posts established throughout the world have had a dramatic impact on the
history of the world, and were all paid for by government entities.”

Yes, none of this can be denied. However, just because it is indeed the
norm for an illicit institution to funnel monies in directions not desired
by their owners does not mean it is justified. To borrow a leaf from
President Obama’s runs for elected office in 2008 and 2012, we can
“hope” for a genuine “change” from statists to private funding for reasons
articulated all throughout the present book. But Rader is having none of
this. He asserts (p. 39): “There are many ventures which have the poten-
tial to yield significant returns in the long run, but whose high initial
costs make them unattractive to private investors. One of the primary
roles of government is to promote long-term prosperity, even when
returns are beyond the investment horizon of the private sector.”

Sowell (2000) offers the perfect retort to this claim: “It is hard to imagine
a more stupid or more dangerous way of making decisions than by putting
those decisions in the hands of people who pay no price for being wrong.”
Indeed, when government errs* it cannot go bankrupt. It need not pass
any stern market test of profit and loss. To expect the promotion of long-
term prosperity from such an institution is indeed “stupid and dangerous.”
Economic progress stems from private enterprise, not because of the state,

#2See our Chap. 10 for our list of the boondoggles of NASA and other government agencies in the
air and in space.
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but despite it. Nor is there anything untoward about “high initial costs.”
Yes, they sometimes are “unattractive to private investors,” but certainly not
always. Numerous successful industries—oil, steel, automobiles, real estate,
hotels, transportation—are earmarked by “high initial costs.” Imagine
Edison’s difficulties in trying to establish Edison Illuminating Company.
He had to build both a power plant and a network of wires. He had to
obtain control of the land in the middle of Manhattan for both. He had at
first almost no customers. That was a difficult and unattractive proposition
requiring an extensive sales job to bring financiers on board. Rader admits
that (p. 39) “...the relative immunity from financial accountability is pre-
cisely why the government also tends to be horribly inefhicient as compared
with private industry.” Does this deter him from his socialist public policy
recommendations? No, it does not.®

However, this author is right on the money when he writes (p. 64): “The
space treaties signed by many nations, including the United States, prohibit
private ownership in space. This means that there might be legal troubles
with claiming land...” on other heavenly bodies. Unhappily, the latest
moves toward allowing off-world free enterprise, while allowing minerals
from asteroids to be brought back to Earth, do not address this issue.*

We are also grateful to him for including a chapter on how to attract
private investors for space exploration (pp. 71-75) and how this could sus-
tain a settlement on Mars. Further, we welcome Rader’s libertarian retort to
those who object to endangering the first human inhabitants of Mars (p. 87):
“What about the ethics of a one-way mission? Is it unethical to send people
to somewhere where we can’t bring them back? If people understand what
they are getting into and agree to it, how could it possibly be unethical? As
with medial matters, informed consent and personal liberty should super-
sede some conventional notion about what risks and sacrifices other people
should be willing to tolerate.” And again (p. 98): “In terms of a return to
Earth, is it ethical to accept these potentially debilitating long term health

 Rader avers (p. 46): “I would love to see NASA funding doubled.” Nor is it even clear that he can
make the most elementary distinction between “private” and “public.” He maintains (p. 40) “It is
not always clear what people mean when they say ‘private’ or ‘commercial” space. In one sense,
we've had private space for decades—most military and NASA contractors have, after all, been
private companies.” But this is crony capitalism, not the lzissez-faire variety thereof.

#“On this see Chap. 12 in this book, where we discuss the present situation obtaining regarding
space law.
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effects? As long as it is voluntary, this seems to me to be a personal choice, a
matter of informed consent. People who understand the risks must make
the tradeoffs for themselves. Moreover, I fail to see why it is more ethical to
subject people to cumulative doses of these effects far in the excess of a Mars
mission by flying them in Earth orbit.” And here is a further libertarian
lagniappe from Rader (p. 99): “Assuming its all voluntary, 'm not sure
there’s an ethical problem with any of this.”

To conclude commentary on this author, what we have here in his
book, from our point of view, is a “mixed bag.” Rader is very congruent
with our own views on some points, less so on others, and diametrically
in opposition in several cases.

The Heinlein Crater

A Martian crater has been named After Robert A. Heinlein to honor the
late author. Its diameter is approximately 83 kilometers or 52 miles.

The resolution was passed at the XXIInd triennial General Assembly of the
International Astronomical Union (IAU), which was held in August
1994 in The Hague. The crater, to be officially known as the Heinlein
Crater, is located at Martian latitude —64.6 degrees and longitude
243.8 degrees in Quad MC28SE on Mapt 1-1453. [‘Quad’ defines the
name of the map on which it appears and ‘Map’ is the U.S. Geological
Survey number for that map.]—Heinlein (1997, p. 7)

What are we to make of this? Nomenclature may not seem too impor-
tant, but, in this case, it represents something far more important.
Namely, private property rights. Farmer Jones has a cow. He can name it
anything he wants: Bossy, Marigold, whatever. The point is, it is /is cow,
so he gets to choose its appellation. But suppose someone else were to
choose the designation for this cow and make it stick, against Jones” will;
the cow is now called Susie. We would then have to say that a part of
Jones’ ownership rights over the bovine has now been abrogated. For a
(small) part of the rights of private property consists of this privilege. The
point is, owners, not anyone else, have the right to name their property.
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Let us return to the “Heinlein Crater.” Who named it thus? Well, ‘twas
the General Assembly of the International Astronomical Union. This
means, if it means anything, that this group has seized at least partial
ownership of the terrain in question. Did they homestead this territory?
Of course not. Yet, they have in this way laid (again partial) claim to this
property. The problem here is that this constitutes a chipping away at the
libertarian homesteading justification for ownership.®

That is one side of a possible controversy regarding this phenomenon.
However, there is also another side, a very powerful one. It goes like this.

The Mid-Adantic Ridge, Jupiter, Neptune, Alpha-Centauri, Beetlejuice,
Rigel, the Milky Way galaxy, the Andromeda galaxy, quasar ULAS
J1120 + 0641, etc—what do these places have in common? No human
being owns them. Lots of names are given by someone who discovers some-
thing by observation, often from great distances, not by homesteading. The
International Astronomical Union (IAU) is a private organization of astrono-
mers (but includes nations as members), and in this respect is not unlike the
Mont Pelerin Society.* It provides a uniform naming system to enable scien-
tists to talk intelligently about specific objects. How is a crater on Mars any
different? There are lots of places on Mars that have been named.*’ Indeed,
Mars itself is a name given by someone who did not own it and who did not
even set foot on it. Therefore, the preceding argument is fallacious. There is
thus no problem with using common names such as the Heinlein Crater.

Is it possible to reconcile these two very different perspectives? Perhaps.
At least from a libertarian point of view, we may say that, at the very least,
governments should not be in the naming business, if only because they
are illegitimate institutions in the first place.”® As for all legitimate insti-
tutions and non-criminal individuals, let everyone name anything they
want, and let’s see what sticks.

et us say that if the present authors were to come to own a portion of a planet, or moon, or
asteroid, or other heavenly body, and wanted to name it after someone who has done more than
almost anyone else not only to popularize space travel, but to infuse it with a free-enterprise ethic,
it would be none other than Robert A. Heinlein. His 7he Moon is a Harsh Mistress is a must read
for all those who wish to be inspired by the libertarian vision, applied to an extra-terrestrial arena.
We thus have no difficulty with naming a Martian crater after this very well-deserving novelist. Our
objections, as can be seen, are otherwise.

4 Although no government entities are members of the society.

7 Peruse the image by Stinson (2016); numerous parts of Mars have already been named.

# For more on place names on Mars see this Chap. 14, note 5, supra.
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Conclusion

Sometimes, the writing of a book changes the minds of the authors. This
is all to the good, since putting words down on a blank sheet of paper' is,
hopefully, a creative process, and when this is working well, all bets are
off. Writers may well start off with one thought in mind, but it becomes
amended during the task of unburdening themselves.

Though we discovered many unexpected insights,” this did not occur
in the present case. We like to think we were open to changing our minds
on the benefits of private property rights and free enterprise regarding the
colonization of the heavenly bodies, but, in the event, we did not. At the
end of this process, we remain of the same opinion.

We see humanity poised at a fork in the road. Both highways lead in
the direction of space travel. There is no doubt in our minds that in the
next decade or two, man will be living, albeit in small numbers, on both

'In the modern era, filling up a blank monitor screen with verbiage.

?Perhaps how close we are to being fully capable of not only going to Mars but settling there in
short order was the greatest surprise. But we came to the realization that other more exotic places
lend themselves to colonization as well. We did not start with the idea that settlement of other star
systems could happen within our lifetime or even within centuries. And it still might not ever take
place. We found no fatal reason to assume it will not occur within a hundred years.
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the Moon and Mars. But there are two ways to get there. One is via the
intermediation and leadership of the state. The other is through the orga-
nization of laissez faire capitalism.?

This entire book has been dedicated to making the case for the latter.
For the first is the way of violence and death. It is putting the very orga-
nization most responsible for man’s inhumanity to man in charge of
what is perhaps the most promising adventure leading to a new birth of
freedom. Throughout known history the state has led the way to geno-
cide, war, oppression, and bereavement. Despite these deprivations, free
men have always responded with services aimed at making life better for
their fellow men.

What is our prognostication? Unhappily, it is not too good. At the
time of this writing, neither major U.S. party candidate vying for the
presidential suite can be fairly characterized as being an adherent of a
limited government philosophy. The same applies to the political trends
throughout the world. Is Ali Khamenei of Iran a libertarian? Is Vladimir
Putin dedicated to the freedom philosophy? How about Emmanuel
Macron of France? Surely Angela Merkel must be committed to freedom?°
To ask these questions is to answer them. The U.S. candidates who rep-
resented the Libertarian Party (Gary Johnson and William Weld) some-
what more closely track the philosophy of our book, but this group only
garnered some 3% of the popular vote. Similar things might be said of
Edouard Fillias a libertarian-leaning politician in France, Moshe Feiglin
of Israel, or Tim Moen and Maxime Bernier in Canada. But way too
much of the human populace looks to their government for salvation; so,
we get Macron in France and Trump in the United States and their ilk.
When most people say, as Ronald Reagan (1981) did “[G]overnment is
the problem,” they tend to be referring to this government. The worst of
them will happily go out shooting government officers. Those who will

3A third option, of course, is a ménage & duo wherein both systems morph with one another to
form that mongrel: economic fascism. Extrapolating from the present, this might well be the most
likely path the United States and the world will take in future, but, as we have argued throughout
this book, it is the worst path.

#The same, unhappily, can be said for almost all who are seeking other official offices including state
and local.

> Clearly, we could name every country on Earth and make the same point.
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vote for office seekers dedicated® to freedom are rare. People who argue
for peaceful revolution are even more difficult to find. Private profit-
searching explorers of the outer limits, as extraordinary as they are, are
precisely those to whom the authors of this book turn.

Aside from losing the opportunity for showing how the freedom phi-
losophy works, if free enterprise does not play a key role in space explora-
tion and subsequent colonization, this process will be less efficient than
otherwise it would have been. Indeed, the race to space may remain thor-
oughly misguided and end up mal-investing untold resources in an enter-
prise that resembles nothing more than an amateur sports car race and
yielding only counter-productive results.”

As explained in the forgoing chapters, there is absolutely no reason
why liberty-minded and self-financed people cannot lead the way. It was
the state-financed explorers like Columbus and Pissarro who went astray,
killed and enslaved the natives, and established nations of desperate pov-
erty with violent cultures. One the other hand, while freedom seekers
experienced many missteps,® they established a principled nation dedi-
cated to the proposition that all men are endowed with rights not reliant
on the state. This was a nation of great prosperity.” For these reasons, this
book demonstrates ways in which entrepreneurship might work on vari-
ous planets, moons, and even unoccupied locations and trails in the solar
system and beyond. Scientifically, mankind has arrived. The technology
exists or is easily foreseeable that allows habitation of Mars and other
celestial bodies. Travel to other star systems and colonization of such
untold worlds must occur before this century is out.

This promising future is put at risk by made-up, artificial “law”
intended to stymie men. Likewise, the appropriation of basic research by
bureaucrats who do not have anyone’s interest at heart but their own,

¢And here even Johnson/Weld fall very short of true libertarianism. Detailing their shortcomings
would take us too far afield and would be counter-productive.

71f private entrepreneurs had reached the Moon in 1969, we strongly expect there would have been
much faster and more intensive follow-up than in the event.

8The Salem witch trials for example, or the communistic agriculture of the first colony, or the war-
ring with natives, or the beginnings of race-based chattel slavery, etc., etc. In the long term, these
were mostly overcome because they could not survive in the face of people committed to liberty.
?Unfortunately, the worldwide reversion to the archaic tyranny of OBushama and their crews
seems to be taking a new foothold. We look to libertarian space pioneers to reverse this trend.



242 P. L. Nelson and W. E. Block

does no good. We see both great promise as well as reasons for concern in
the exploits of the foremost, start-up, space-oriented businesses. There is
a continuum. At one end those who tend to lead the way on their own
hold much more promise than those who look for state handouts.

Hopefully, this book will have played at least a small role in moving us
in a positive economic and philosophical direction: toward freedom and
liberty. We hope and pray that this will indeed occur. The fate of human-
ity hangs in the balance.

This, of course, is not to say that this book, all on its lonesome, can
change the likely trajectory. However, our efforts are a small part of the
libertarian movement, all of which is in the direction of less reliance on
government. Evidence? Brexit shows almost a 180-degree change from
the status quo. The people in the UK voting to leave the European Union
can best be interpreted as an attempt to “take back our country.”!* A simi-
lar phenomenon may be responsible for the unpopularity of both Donald
Trump and Hillary Clinton."" Remarkable was Sanders” long-running
approval by many. Albeit the very opposite of libertarianism in many
ways,'? his was not exactly an example of politics as usual. Perhaps these
portents, if writ large, can wean us from an entirely statist space explora-
tion and colonization program. We look forward to humans living on
other planets and distant solar systems. We look to a time when our
entire species laps up this liberty and this libertarian perspective.
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1"While your authors decry the very concept of “our country,” we are heartened by such full-scale
rejection of the misguided leaders in Europe. But what is so bad about claiming possession of the
territory in which we were born? It assumes that everyone homesteaded it and that there can be
non-contractual shared proprietorship; it implies that the NIMBYs among us have a veto power
over private citizens and their property.

' Although, of course, there is nothing about their candidacies that can be construed as a rejection
of statism. The very opposite is the case. However, at least Trump’s efforts, but not Hillary’s, can be
regarded as a rebuff of the establishment in the voters’ minds if not in reality.

12 Except for foreign policy.
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Appendix: The Physics of Orbits

In this appendix, a brief and simplified explanation is given as to why
orbits tend to be circular or elliptical and why they do not require a con-
stant energy input. As the reader will have noticed in the main text of the
book, paths through space are essential to travel and colonization: so
important that efficient ones can be homesteaded. To aid understanding,
the book includes this elementary discussion of orbits.’

We humans experience our environment as Euclidean® space. What
does this have to do with interplanetary travel? Hold on, this will become
clear in the next few paragraphs as your authors explain why what appears
to be a curved path is in fact the shortest route, at least in terms of energy
expenditure. In plane geometry, i.e. where all objects lie on a flat surface,
two lines perpendicular to the same line are parallel and will never

"We authors worry that this material may seem too far removed from our main focus: colonizing
space. Yet, we think it not entirely irrelevant. Our compromise: place this in an appendix. We read-
ily acknowledge this is premature. Private property can only apply to scarce resources, and paths in
space (outside of near-carth orbits) hardly qualify. But, they will, one of these days, hopefully
sooner rather than later. And, in the meantime, what we say here has implications for airplane
travel back on the home planet, right away, and for ocean paths, soon enough.

2Euclid (EVkA€id16) was a mathematician in the Hellenistic period, about 300 BC. He is widely con-
sidered the father of geometry. His analysis starts with a few assumptions called axioms, one of which
is the principle that through a point off a given line, one and only one parallel line can be drawn.
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intersect. However, we humans live on a surface on which that is not
true. If the Earth’s shape is idealized to a perfect sphere with no hills or
other undulations, two lines will connect with each other if extended far
enough, namely 6225.25 miles.> One kind of non-Euclidean space is a
spherical surface. In the special case where distances are small with respect
to the diameter, Euclid’s principles hold true to the extent that we can
measure. If a person is living on such a surface, he would never know that
the earth was not flat. There would still be straight lines as evidenced by
the fact that he could look along the line and see that it did not veer to
the right or left. In this spherical (Riemannian—after Bernhard Riemann)
non-Euclidean space he would find that parallel lines always intersect
eventually, when extended far enough.

In another kind of space, through a point off a given line, an infinite
number of lines can be drawn that never intersect. Once again, if a person
were living on such a plain, he would never know it except that it would
be a fact that he would find that principle to be true. The name for this
surface is a hyperbola (Lobachevskian).

In both cases, one can determine the shape only by moving out of the
two dimensions of the surface and looking at it in three dimensions.
Then he can see the curvature of the surface.

Euclidean geometry and its principles can be applied to three-
dimensional space. Within common human experience, it is still true
that through a point off a given line, as indicated on three axes, one and
only one parallel line may be formed. Likewise, both non-Euclidean
principles can be envisioned, i.e. through that point (a) no such parallels
exist or (b) an infinite number do.

Now consider certain features in the three-dimensional space as we
know it. One feature is that planets orbit around stars. This would appear
to violate Newton’s first law.> Another is that if an apple is held above the
Earth’s surface and then dropped, it falls to the ground. We call this

?In other words, one-quarter of the Earth’s circumference.

“Examples of hyperbolas include saddles and certain kinds of tents or tarps. They are characterized
by curvature in one direction (let us say downward or negative, stirrup to stirrup so to speak) and
upward (or positive, horn to cantle) when looking 90 degrees from the previous observation.

> Newton’s first law: “An object at rest stays at rest and an object in motion stays in motion with the
same speed and in the same direction unless acted upon by an unbalanced force.”
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apparent attraction gravity. We treat it like a force. It is unbalanced and
appears to cause the orbiting body to constantly change direction and the
apple to accelerate from rest to movement. However, we can detect forces.
The attraction of magnets, for example, involves the movement of small
particles.® No such particles appear to be related to gravity (Hawking,
1988, chapter 11). Rather, a better explanation is to forgo the idea that
gravity is a force and posit that we live in a hyperbolic space. This could
only be observed if we were able to move out of three-dimensional space
and observe it from four or five dimensions.” From that perspective, the
theory is that what looks to us like a circular or elliptical line is in fact
straight.® Therefore, the most efhicient path only appears curved in three
dimensions in such a way as to require little or no energy.

The most oomph is used to divert from one natural, straight-line path
to another, such as transferring from riding around the Earth while stand-
ing on its surface to, say, a stable orbit 100 miles above the Earth’s surface.
But once at the new elevation, no further energy is necessary to maintain
that new trajectory.” Furthermore, the easiest way to change to a higher
orbit is to accelerate for a short time along the direction of travel. This
causes an elliptical trail (that does not need energy inputs once estab-
lished) with the perihelion at the old height, and then add thrust as
required when the aphelion is reached to make it circular again, but at an
increased distance from the central object.

¢For more on this refer to Hawking, 1988.

7'The discussion in the text is intended to offer an analogy to help the reader better understand that
more dimensions are needed to account for why a circular orbit might function like a straight line
just like a third dimension is required in order to understand that the Earth is spherical rather than
planar.

#Your authors apologize for the possible confusion. We attempt to simplify a theory that is not fully
understood even by the most advanced physicists and astronomers to help the reader visualize the
principles being discussed.

?That maintenance of a constant elevation requires no energy input is idealistic. In practice, orbits
tend to decay because of losses caused by such forces as friction with interfering particles. For
example, if a circling object is close enough to Earth, the rarified atmosphere causes drag. Similarly,
while moving about the Sun, a body will suffer resistance from the solar wind. Because these effects
are so weak (imagine the deleterious influence of a planet hitting a few protons), the deterioration
tends to go unnoticed for generations on end and is ignored herein. Thus, though minimal, over-
coming drag requires at least a bit of power.
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