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To the space-settlement community.
You welcomed us and you shared your wisdom. Also,

your data. We worry that many of you will be
disappointed by some of our conclusions, but where

we have diverged from your views, we haven’t
diverged from your vision of a glorious human future.



W

Introduction
A Homesteader’s Guide to the Red Planet?

It is no longer a question of if we will colonise the Moon and Mars, but
when.

—Tim Peake, astronaut

herever you are on this planet, you’ve recently given some
thought to leaving it. Space is looking more promising every

day. There’s no political corruption on Mars, no war on the Moon, no
juvenile jokes on Uranus. Surely space settlement presents the best
chance since about 50,000 BC to try out something completely new
and leave all the bad stuff behind. After five decades of stagnation in
human spacefaring, we now have the technology, the capital, and
the desire to go beyond the age of quick forays to the Moon and
seize our destiny as a multiplanetary species.

Well  .  .  . maybe not. If you’re like most of the nonexperts we’ve
talked to as we researched this book, you might have some ideas
about space settlement that aren’t quite right. We don’t blame you—
the public discourse around space settlement is full of myths,
fantasies, and outright misunderstanding of basic facts.

In 2020, for example, SpaceX’s internet service provider, Starlink,
released a Terms of Service agreement that declared that “no Earth-
based government has authority or sovereignty over Martian
activities.” This clause is like many statements about outer space
settlement: it was promoted by a powerful advocate, widely shared
and commented upon, and profoundly misleading. Earth-based
governments do have authority over Mars activities—Mars is
regulated by long-standing treaties and is an international commons.



Admittedly, the treaties are weird and vague, but they do exist and
can’t be de-existed via a Terms of Service agreement.

Not all the bad space-settlement discourse comes from rocket
billionaires. Consider the 2015 Newsweek article “ ‘Star Wars’ Class
Wars: Is Mars the Escape Hatch for the 1 Percent?” which claims
“the red planet will likely only be for the rich, leaving the poor to
suffer as earth’s environment collapses and conflict breaks out.” The
only way you could believe this would be if you had no idea how
thoroughly, incredibly, impossibly horrible Mars is. The average
surface temperature is about -60°C. There’s no breathable air, but
there are planetwide dust storms and a layer of toxic dust on the
ground. Leaving a 2°C warmer Earth for Mars would be like leaving a
messy room so you can live in a toxic waste dump.

The truth is that settling other worlds, in the sense of creating self-
sustaining societies somewhere away from Earth, is not only quite
unlikely anytime soon, it won’t deliver on the benefits touted by
advocates. No vast riches, no new independent nations, no second
home for humanity, not even a safety bunker for ultra elites.

Yet we find ourselves in a world where space agencies, huge
corporations, and media-savvy billionaires are promising something
else. According to them, settlements are coming, perhaps as soon
as 2050 or so. When they are built, they will fix just about everything.
They will save Earth’s biosphere or enable a wildly creative frontier
civilization or provide huge economic advantages for the United
States or China or India or whoever else makes the first big move.

While we believe all these claims are false, they are buoyed by
genuinely game-changing technological developments that have
made accessing space much cheaper. In the next decade, it will
almost certainly be easier to build outposts in space than ever
before. The problem for any would-be settler is that most of the
problems, especially those pertaining to things like biology and
economics, are far more complex than making bigger rockets or
cheaper spacecraft. As we’ll see, ignoring these problems while
trying to force a near-term settlement is a recipe for social calamity
and potential danger to the home planet.



Meanwhile, the international legal structures that govern space
have barely been updated since the 1970s. Space law is often
vague, ambiguous, and if you accept the interpretation favored by
the United States, highly permissive. In the modern world of fast-
growing space capitalism and an ever-increasing number of
countries with launch capability, we have the makings of a new Moon
Race. But racing in the 2020s or 2030s will be very different from
racing in the 1960s, in that it will likely involve attempts to gain
priority access to the highly limited best portions of the Moon. In
terms of the risk of conflict, it’s much less like two kids seeing who
can run the fastest and much more like a growing group of kids
scrapping over a small pile of candy.

That’s dangerous. If we convince you that there’s no clear return
on investment here, then it’s needlessly dangerous. Oh, and actually
let’s ruin the metaphor here a little and make it so the kids also have
nuclear weapons.



So. Space settlements. Have we really thought this through?
If humanity survives the next few centuries, it’s probable we’ll

expand into space. People, nations, and the international community
have options about how to proceed. The choices we make now—
about the pace of expansion and the rules underpinning it—will
shape that future in ways we can’t yet imagine. The wrong choices
wouldn’t merely slow us down, they might create existential risk for
humanity.

We can’t make these choices properly unless people actually
know what the truth is about space settlement. All of it. Not just the
size of the rocket or the power needs of a settlement or the available
minerals in asteroids, but the big, open questions about things like
medicine, reproduction, law, ecology, economics, sociology, and
warfare. Detailed treatments that are honest about the severe
difficulty of these things are almost invariably left out of books and
documentaries about space settlement.

Why is this discourse so often bad? We believe there are two
major reasons. First, the general public knows very little about
space. Most people can name exactly one astronaut, and with an
appropriate mnemonic can say the planets in order. Outside of a few
weirdos, most of us don’t know things like what lunar soil is made of,
or what the Outer Space Treaty says, or the history of nuclear
weapon detonation in space.



Given the limited public knowledge of space science in general,
knowledge of its weird little cousin—space-settlement science—is
almost nonexistent. And that’s where we arrive at the second
problem. If you are ignorant about space settlement and want to
become educated, many of the articles you’ll read, many of the
documentaries you’ll watch, and pretty much every single book on
the topic have been created by an advocate for space settlement.

Now look, there’s nothing wrong with advocacy. The space-
settlement geeks we’ve met are smart, thoughtful people. Most of
them, anyway. But reading about space settlement today is kind of
like reading about what quantity of beer is safe to drink in a world
where all the relevant books are written by breweries. Even when
they’re trying to be evenhanded, they leave things out. One of the
most prominent books on space settlement, The Case for Mars, is
over 400 pages long, including obscure historical information on
Mars conferences of the 1980s as well as detailed chemical
equations for plastic production at the Martian surface, but never
once mentions the existence of international space law. Of the five
decades of legal precedent that will dictate the political nature and
geopolitical consequences of any Martian future, not a word.

The little book you’re reading right now, which admittedly begins
with a Uranus joke and contains an explainer on space cannibalism
(stay tuned), is nevertheless the only popular science book we’re
aware of that offers the whole picture without trying to sell you on the
idea of near-term space expansion.[*] Rather, we’ll try to clear up a
lot of misconceptions and then replace them with a much more
realistic view of how feasible space settlements are and what they
might mean for humanity.

But first, we should introduce ourselves. Hi. We’re Kelly and Zach
Weinersmith. Kelly is a biologist and Zach is a cartoonist. We’re also
a wife-and-husband research team who’ve spent the last four years
trying to understand how humans will become space settlers. We’ve
gone to conferences, conducted endless interviews, and collected, at
last count, twenty-seven shelves of books and papers on space
settlement and related subjects. We are space geeks. We love
rocket launches and zero gravity antics. We love space history’s



strange corners like red cubes and tampon bandoliers. We love
visionary plans for a glorious future. We are also very skeptical
people. If you want to visualize us, imagine John F. Kennedy giving a
beautiful, uplifting speech on sailing “this new ocean,” and then
notice in the background two people squinting at the middle
distance, thinking “but is it really like an ocean?”

After a few years of researching space settlements, we began in
secret to refer to ourselves as the “space bastards” because we
found we were more pessimistic than almost everyone in the space-
settlement field, and especially skeptical about the most grand plans
of space geeks. We weren’t always this way. The data made us do it.
Frankly, we are cowards and would very much like to agree with the
consensus. We didn’t like being this pessimistic, especially about an
endeavor that so many people think embodies the best of human
nature. It makes one feel like, well, a bastard.

We think space settlement is possible, but the discourse needs
more realism—not in order to ruin everyone’s fun, but to provide
guardrails against genuinely dangerous directions for planet Earth.

How We Became Space Bastards . . . and You Can
Too!

If you’re new to the study of space, you may not be aware of the
scale of the revolution in the cost of access, and in the space
business generally, that has been ongoing since the mid 2010s.

Most of us have some sense that the 1950s and 1960s were
awash in glorious space promises: Moon bases, orbital vacations,
Martian pioneers, and especially if we’re talking late-’60s space
books, weird low-gravity erotic possibilities. All this gave way to the
shag-carpeted misery of the ’70s and forty years of moderate and
decidedly chaste human presence in space. This failure is
sometimes blamed on a loss of imagination or ambition, but a pretty
simple explanation is cost. Changes in the price of launch explain
both the wild dreams of the early post–Moon landing era and the



forty years of disappointment. If you look at just the period from the
first orbit in 1957 to the end of the 1960s, the price of putting
something in orbit fell by around 90–99 percent. If each subsequent
decade did likewise, sending a package to space would now be
cheaper than sending international mail. This is why if you want to
find truly extravagant space-settlement proposals, the groovy years
are when all the best books got published.

Sadly for many a geeky heart, the prices stopped falling around
the early 1970s, and the Space Shuttle, which was supposed to
make travel routine, cheap, and safe, failed on all three fronts,
remaining, by one estimate, the costliest way to put mass in orbit for
decades. That was the state of play until the 2010s when, largely as
a result of a US policy shift and SpaceX in particular, the cost of
putting stuff in space began to fall dramatically again.



This doesn’t just mean more rocket launches, it means more
spacecraft. In 2015, there were about fourteen hundred active
satellites. As of 2021, there were about five thousand; and as of
October 2022, around three thousand working satellites are
controlled by SpaceX’s satellite internet service, Starlink.

Space tourism, long promised but rarely delivered on, appears to
actually be happening. Jeff Bezos’s rocket company Blue Origin
regularly sends people on 100-kilometer-high hops, and SpaceX has
contracted to send tourists around the Moon. Where once there were
only a few government agencies doing space launch, there is now a



growing number of private entities competing on cost. Meanwhile,
humanity’s appetite for high-speed data everywhere all the time
continues to boom, with one paper finding people in the United
States interact with satellites an average of thirty-six times a day.
Estimates vary, but investor prospectuses put out by financial
organizations tend to agree that the overall space business will be
worth at least a trillion dollars by 2040 or so, assuming no huge
uptick in the pace of growth.

In short: the hype is real. Being concerned about the laws
pertaining to space expansion in 2005 would’ve been very
premature. But 2025 is apt to be a different story.

Watching this trend was a weird experience for us. As it began to
ramp up, we were writing a book called Soonish about futuristic
technology, which included sections on the effects of cheaper access
to outer space. In late 2015, reusable rockets, one of the keys to
cheap space launch, had become real. By the time the book landed
in stores, they were routine. What would humanity do with these new
powers?

One clue came from research we’d done on asteroid mining, the
attempt to harvest valuable matter from the asteroid belt or near-
Earth objects. Our analysis was that harvesting asteroids for
commodities to be used on Earth was economically unlikely and,
well, try to imagine explaining to a hadrosaur about your plan to hurl
heavy space objects toward Earth for processing.



But if you are starting a settlement in space, asteroids are quite
interesting indeed. The asteroid belt contains over 2 sextillion
kilograms worth of stuff: metals, carbon, oxygen, water, all of it
already boosted away from Earth and ready for use. With the new
rocket technology and huge sums of money pouring into the
business, effectively you had a way to get to the space frontier plus
homebuilding materials waiting on-site.

Even the legal picture for space settlement appeared to be
improving. While there was debate about whether or not the existing
international space treaties allowed resource extraction for profit, in
2015, the United States passed a law specifically codifying the idea
that Americans can exploit space resources without limit. And at
least Luxembourg seemed to agree, passing a similar law and
dumping a ton of money into two US-based asteroid mining
companies. Space access was getting easier, resources in space
were plentiful, countries were starting to give the green light for
developers to go nuts, and the guy in charge of the biggest rocket



company was Elon Musk—a dynamic tech geek whose stated goal
was Mars settlement in his lifetime.

Okay, sure the path to space settlements, as opposed to space
hotels or research bases, was a little hazier, but then again there
was so much money going into the design of rockets, spacecraft,
and even some life-support technology. At the very least, space
settlement was coming closer. The dreams of the 1950s seemed like
they might finally manifest by the 2050s.

We wanted to contribute. We saw space settlement as a near-
term possibility and intended to write a sort of sociological road map
—how to scale to one hundred, one thousand, ten thousand people,
and beyond. A little guide to explain to the public what comes next.
But we also had a few nagging concerns. Things we didn’t
understand, like how to design the legal regime to make it safe to
live in a solar system where dozens of nations, corporations, and
possibly single individuals can sling dinosaur-annihilation-size
objects at the homeworld. A clear protocol would be nice. What we
found was that, with just a few exceptions, concerns of this sort were
ignored, sometimes even treated with hostility by space-settlement
advocates.

As we dug in, our stack of concerns got bigger and bigger. How
does democracy function in a society where air is rationed—and
possibly under corporate control? How does sociology change if
humans can’t reproduce unless they’re in Earth-normal gravity? How
do we avoid a scramble for territory if some regions of space are
better than others? Incidentally, what is the actual space law today,
how did it get that way, and is it likely to change? These questions
seemed very basic to space settlement, and frankly really
interesting, but were typically skipped over as things that would just
get worked out as the rockets got bigger. So the book became less
about explaining the deal on future settlements and more about
getting to the bottom of unexplored questions, the pursuit of which
led us to some weird places.

We read about caves on the Moon, uncomfortably detailed orbital
mating concepts, space madness, Moon law, plans for Martian
company towns, hopes for new ways of life in distant worlds. We



read dozens of old space books going back to the 1920s, many of
them predicting imminent space settlements. We talked to experts in
the economic and political fields who had little interest in space, but
also to space advocates and space entrepreneurs. Friends, we are
practically bursting with weird space knowledge. Did you know the
Colombian constitution asserts a claim to a specific region of space?
Did you know the first woman to step foot in a space station was
“gifted” an apron and asked if she’d handle cooking and cleaning for
the rest of her mission? Did you know an early space life-support
concept involved a substance that could double as shelving and as
breakfast? Did you know former US Republican Party presidential
nominee Barry Goldwater once advocated sending bull semen to
orbit to separate sperm for sex-selection purposes?

While we fell in love with space settlement as a field of study, we
became more concerned about all the proposals for doing it in the
coming decades. It turns out when you just talk about technical
things like the size of rockets, or whether Mars has water and
carbon, the picture can look pretty solid. When you get into the more
squishy details of human existence, things start to look, well,
squishy.

Especially squishy, for example, are space babies. Can we make
them? Proposals for settlements often just assume you can safely
have natural population growth. We don’t know if this is true, and
there are good reasons to suppose it isn’t. A start-up called
SpaceLife Origin announced in 2018 their goal of the first human
birth in space by 2024. In 2019, their CEO left, citing “serious ethical,
safety, and medical concerns.” That’s exactly right. Out of all the
NASA astronauts, only five have spent nine consecutive months in
space, only two of those five have been women, and none of them
had to do it while being a fetus. As for the person around the fetus,
they might have concerns too. Moms on Earth worry about things
like eating sushi or having a beer. Try 1 percent bone loss per month
while doing several hours of resistance training every day in a high-
radiation, high-carbon-dioxide atmosphere without Earth-normal
gravity. It’s certainly possible everything will be fine, but we wouldn’t
want to bet on it. Given that population growth requires babies not



just to be born, but to grow up to have their own babies, getting
appropriate safety protocols would take decades, even if we
unethically began doing experiments on humans starting tomorrow.
But we aren’t. The current state of the art is short, unsystematic
experiments in orbit, like the one where geckos were sent up for
some highly documented together time, before the experiment failed
and everyone froze to death. C’est la vie dans l’espace.

Elon Musk says we’ll have boots on Mars in 2029 and a million-
person city is possible by twenty or thirty years later. We’ll assume
he’s got space babies worked out for now so we can deal with a
bigger problem: space sucks. Our impression talking to nongeeks is
that while they realize space sucks, they have underestimated the
scale of suckitude. We said above that you’d be crazy to leave Earth
for Mars. This is true, but we should add that Mars is easily the most
inviting place for space settlement. The runner-up is the Moon, which
among its many shortcomings is very poor in carbon, the basic
building block of life.

The result of the general awfulness of space is that you’re likely
living underground to keep the environment from touching you.
Survival for a million people will require a very good seal-in,
enormous amounts of electricity, an insanely large structure, and
hardest of all, an artificial ecosystem to sustain everyone inside. Can
we do this? The biggest such system ever built was Biosphere 2,
created in the 1990s, which sustained a total of eight people for two
hungry years. Can we realistically scale from eight people to one
million in the next thirty years? Like with space babies, the problem



here isn’t just that the technology is challenging. Computers were
challenging and so were airplanes, but we still built them. The
problem is that getting from here to there is going to require
understanding an extremely complex biological system that settlers
will be reliant on for food, clean water, air, and not-dying in general.
We can do it, but at the pace of ecology, not venture capital.
Speaking of which, as with space babies, nobody is spending the
kind of money necessary to get answers in a hurry, perhaps because
there’s no obvious profit in things like orbital obstetrics or airtight
greenhouses the size of two Singapores.[*]

We still don’t know a lot of first-order stuff, and getting that
knowledge is going to be expensive, time-consuming, and without an
obvious return on investment. If you’re like us, at this point your
thought is—okay, the science and tech are hard, but we can still do
it, and we should do it because it’s awesome. This unfortunately
leads to a problem bigger than science or technology: law.

Believe it or not, there is space law and there are space lawyers.
They are not briefcase-toting people in space suits, but scholars of
international law. They have conferences, institutes, moot courts,
and as far as we can tell are very annoyed that space-settlement
fans often pretend they don’t exist. We’ll get into the details later, but
the overarching problem is that the way space law interacts with
modern technology and geopolitics is practically designed to produce
crisis if humanity moves toward space settlements. Here’s why:
space is a commons. It is shared. Nobody is allowed to appropriate
any territory. However, under many modern interpretations, and
absolutely under the American interpretation, everybody can use as
much of the surface as they like. Let’s sit on that a second: you can
use the entire lunar surface any way you please, ad libitum, as long
as you never say “This is mine in the sense of being my territory.”
Legally, we could probably write “The Moon Belongs to the
Weinersmiths, You Filthy Earth Scum” in giant letters visible from
Earth, as long as we didn’t claim to actually believe it.



Other players could do likewise: China, India, the European
Space Agency, or private launch corporations, for that matter. Add in
the fact that only a tiny amount of the lunar surface is especially
useful, and that the most likely parties to an argument are nuclear
powers, and you have what might be called an interesting situation.
Kelly attended the 2019 International Astronautical Congress—think
space-nerd prom only with major officials from world government
and space agencies—where she sat in on a session on space law.
The going opinion among US officials? Space law is too slow and
nobody agrees on the path forward, so we should just pass national
rules, try to get friendly nations to agree to go along with them, and
do our thing. The problem as we see it is that doing our thing may
involve quasi-territorial claims that push the interpretation of
international law to its limits.

Most worrisome, this decision to rush headlong into crisis might
be taken even if there’s no good economic or military reason to do it.
Zach once talked to some international security scholars about why
nations do things that make no sense. His specific question was



about something called helium-3, which is a substance several
governments, companies, and space agencies say they will mine
from the Moon for its economic value. For reasons we’ll discuss
later, we believe this is a plainly silly idea, and we wondered why all
these different players were claiming to be interested. The response
was along the lines of “Well, the attitude is . . . if China does it . . . we
have to do it too.” Space officials aren’t coy about this either. In a
2022 interview with The New York Times, NASA administrator Bill
Nelson said regarding the Chinese presence on the lunar surface:
“We have to be concerned that they would say: ‘This is our exclusive
zone. You stay out.’ ”

If you want to safely settle space, technology is hard, but it isn’t
enough; we also need at least somewhat harmonious international
relations. That’s not looking great on Earth right this second, and
space may not be all that much different. In a 2022 report put out by
the Defense Innovation Unit, written by workshop attendees hailing
from organizations like the US Space Force and Air Force, the
authors say a new “Space Race” with China has already started. As
they write: “The competition represents a major inflection point not
just for the 21st Century but for all of human history. The New Space
Race seeks to achieve nothing less than the permanent
establishment of the first off-planet, human settlement propelled and
sustained by a thriving to-, in-, and from-space economy.”

But there’s some room for optimism. Humanity has peacefully
regulated Antarctica and the bottom of the sea—areas that are
similar to outer space, in terms of being basically terrible and largely
inaccessible until the mid-twentieth century. Whether we can
continue to do that in outer space, which since the 1950s has been
deeply tied to national prestige, is trickier.

But now suppose we pull all this off. We’ve got bubble ecologies,
China and the United States are getting along great thanks to a
brilliant new legal framework, and we’re all making top-notch space
babies. We still face one last problem: us.

Given the difficulty of settling space, those who favor it generally
come to the table with aspirational goals for humanity. One of the
most plausible is that a second human civilization is essentially a



backup copy in case we accidentally nuke this one. Or cook it. Or it
gets hit by an asteroid. In this vision, space settlement is a Plan B for
our species, which makes space settlement a worthy goal regardless
of risk or short-term return on investment.

But are we certain a Plan B strategy actually delivers increased
likelihood of species survival? It may not.

Space Bastardry: The Long View
The most detailed treatment of the issue comes from international
relations scholar Dr. Daniel Deudney and his book Dark Skies:
Space Expansionism, Planetary Geopolitics, and the Ends of
Humanity. It’s an involved argument, but the basic idea is this:
humans being what we are, the move into space creates at least two
forms of existential peril: the risk of nuclear conflict on Earth due to a
scramble for space territory, and the risk of heavy objects being
thrown at Earth if humans are allowed to control things like asteroids
and massive orbital space stations.

The first point could at least in principle be resolved by a proper
legal regime, but the second point is trickier. The more capacity we
have to do things in space, the more capacity we have for self-
annihilation. That doesn’t require anything like interplanetary war
either. Terrorism would be enough, and would probably be harder to
eliminate.

Deudney is not popular among space-settlement geeks,[*] but we
think he needs to be taken seriously. If he’s right, then even if we can
make the needed technology and can work out the law, there still
remains a strong argument against a massive human presence in
space. Note that there are at least two different ways things could go
badly: The first is simply more human presence in space increasing
the odds of a bad outcome. The second issue is what you might call
the tendency to space bastardocracy. This will be detailed further,
but there are reasons to suppose space settlement as generally
imagined might be especially likely to produce cruel or autocratic
governments.



Making Deudney’s arguments especially concerning is the fact
that among space-settlement advocates, which let’s remember
includes two of the richest men on Earth, both of them rocket
company owners, there are all sorts of questionable beliefs about
how space will improve humanity. Space settlement is something
people have wanted to do since the Victorian era. There are long-
standing societies dedicated to the idea, and over the years they
have built up all sorts of arguments for why humans must go to
space, must go soon, and how everything will be great when we get
there.

Depending on which theory you believe, space is supposed to:
lessen the chance of war, improve politics, end scarcity, save us
from climate change, reinvigorate a homogenized and rapidly
wussifying Earth, and in one widely held notion called the “overview
effect,” make us all as wise as philosophers. If any of these were
true, they might defeat Deudney’s arguments. If we’re all going to be
philosophers up there, why worry about war? Or if we have a shot at
eliminating scarcity, maybe the existential gamble is worth the
danger. The problem is that, for reasons that will be detailed in the
rest of the book, these ideas are almost certainly wrong.

But they remain widespread and influential among powerful
technologists in the space-settlement movement and in space
agencies. One long-standing thread of space-settlement ideology is
broadly libertarian and conservative, seeing the modern Earth as
increasingly homogenized and bureaucratized and in need of the
influence of a space-frontier civilization to show us a tougher, freer,
better way. Elon Musk likely believes some form of this. Consider his
recent tweet arguing that “Unless it is stopped, the woke mind virus
will destroy civilization and humanity will never reached [sic] Mars.” A
related version of this idea is that space will be like the old American
West, which purportedly made the United States its modern,
dynamic, and ruggedly individualistic self. This idea goes back to the
nineteenth century but hasn’t been mainstream among historians
since the 1980s. Yet it lives on in government and military
documents, political speeches, the National Space Society’s



Statement of Philosophy, and is promoted by Dr. Robert Zubrin,
president of the Mars Society.

Jeff Bezos likely got his theory of space settlement from Dr.
Gerard K. O’Neill, a professor at Princeton whose lectures Bezos
attended as a young student. O’Neill’s philosophy for space oriented
around large solar-powered space stations as the way to save
Earth’s economy and ecology. This argument may have been
plausible circa 1970, when it was widely believed that space would
keep getting cheaper and that energy and food crises would result in
unprecedented worldwide famines by the 1980s. Today you can do a
much better job of saving Earth’s biosphere with Earth-based solar
and wind power. Even if we thought space settlements could take
pressure off of Earth’s seas and lands, they will absolutely not arrive
in time to thwart any environmental calamity.

Whatever else you could say about these ideas, they do appear
to be sincerely held. In our experience, people often think that space
billionaires are hucksters or liars or even Ponzi schemers. It’s never
fun being in the position of saying “Guys, wait! These billionaires are
misunderstood!” But look, setting aside the hype and showmanship,
there is every reason to believe rocket billionaires really care about
space settlement. Jeff Bezos gave his valedictory speech as a high
school student on the topic of space colonies and today is the most
important advocate for large, rotating space-station settlements of
the type advocated for by O’Neill. When Elon Musk first got rich off
the sale of PayPal, before he created SpaceX, he looked into
sending a mouse colony or a small greenhouse to Mars. There is no
money to be made doing this sort of thing; Musk wanted people to
see his vision for space during a time when space activity was
lackluster.

In our experience, a lot of people think SpaceX in particular is
some kind of scam, using old government-created space technology
for personal enrichment, or somehow hiding the true costs of space
launch to fleece public coffers. We’ve encountered this idea again
and again, and all we can say is that it’s so contrary to the plain facts
as to verge on a conspiracy theory. However you feel about Musk,
SpaceX has genuinely revolutionized space launch, and every space



agency on Earth, including NASA, has failed to duplicate their
technology. In fairness, Musk’s SpaceX, Bezos’s Blue Origin, and
other rocket launch companies have gotten plenty of government
contracts, but that’s been the standard way space has been done in
the United States since the early days of space flight. The revolution
in pricing only arrived with SpaceX.

Both Bezos and Musk overhype things, yes, but the evidence is
that they actually believe in a space-settlement future. What
concerns us is not that they’re lying, but that they have weird beliefs
about human sociology that may shape the future in undesirable
ways.

The Case for Space at a Moderate Pace
So here’s the position we’re in: space settlement isn’t going to
eliminate scarcity or make us wise or save the environment. Even if
it could, the technological and scientific barriers to doing it safely in
the near term are enormous and underappreciated. Even if we had
the technology, the legal structures right now would likely produce a
conflict as parties scramble for turf. If we’re really unlucky,
international competition might force pointless geopolitical escalation
among nuclear powers. And even if all that stuff were handled, there
would still be good reasons to curtail our ambitions for the long term.
And with all that said, very powerful people, aided by recent national
laws and multilateral agreements, are pushing to make these things
happen as soon as possible.

We don’t think this has to mean that space settlements should
never happen. What we do think is that space settlements probably
are, and ought to be, a project of centuries, not decades. In
particular, we’ll argue that if humanity wants space settlements, we
should take a “wait-and-go-big” approach. Wait for big developments
in science, technology, and international law, then move many
settlers at once.

But the waiting isn’t just sitting around. In the following pages, we
learn about spider bots on the Moon, baby making on Martian roller



coasters, the number of humans needed to represent a viable
breeding population, and also some weird stuff. Even if our species
never settles Mars, deciding how we might do it is a project that
requires objectively awesome and bizarre research and development
in almost every field of human endeavor, from artificial wombs to
international law. No amount of science guarantees that we can
eliminate long-term existential risk, but if space-settlement plans are
operating on the scale of hundreds of years, we’ve at least got time
to work things out.

A quotation used in 99.9999 percent of all books about space
settlement comes from rocketry founding father Konstantin
Tsiolkovsky, who wrote in a 1911 article, “The earth is the cradle of
humanity, but one cannot forever live in the cradle.” Perhaps. But we
should remember that what emerges from a cradle is not a full-grown
adult, but a toddler—lacking in knowledge, very excited, and prone
to self-destruction. If we do plan to leave this place, better to do so
as an adult. Let’s spend the awkward years learning and then strike
out for new vistas.

Your Introduction to Space Bastardry
Think of this book as the straight-talking homesteader’s guide to the
rest of the solar system. If you’re new to space settlement, most of it
will be unfamiliar to you, and we hope quite surprising. If you’re
already a bit of a space-settlement geek, we expect you will find a
vision that’s more realistic and holistic than you’ve seen in any other
book on the topic.

The book is divided into six chunks. The first is about what space
does to human bodies and minds. The second is about where we
might place those bodies and minds in space. The third is about how
to have them not all die. The fourth section is about whether any of
this is or ought to be legal. The fifth section is about how we might
update the law to better accommodate human settlement, while
keeping an eye on the humans back home. The final section



concerns sociology, growth, whether we can achieve a Plan B for
humanity, and whether it’s desirable to do so.

Because we’re trying to cover so much ground without losing too
much nuance, we close each section with a Nota Bene—a weird
yarn from our research that doesn’t necessarily contribute to the
overall vision, but which provides a respite from the firehose of
information you’re about to imbibe.

We also wish to introduce you to Astrid:

Astrid is a space settler and she’s ready to bid farewell to this pale
blue dot. With each passing chapter we’ll change her to illustrate
what we’ve learned so far. As we go, we’ll scale from what she’s
wearing to where she’s living to her new space nation, which
hopefully won’t get nuked by Earth. By the end, you’ll be able to
decide for yourself whether her decision to settle the solar system
was a smart one, either for herself or the world she left behind.



O

1.
A Preamble on Space Myths

Idyllic views of the future always seem to come with the hidden
assumption that human nature will change. That somehow, the flaws of
mankind will just melt away amongst the awesomeness of living among
the stars. People will abandon mundane flaws like booze and drugs, and
also everyone will be super-efficient like some kind of environmentalist’s
dream. But that’s never been the case as we march forward, so I don’t
see why it would happen in the future.

—Andy Weir, world famous sci-fi author who also writes
really insightful commentary in books about booze in

space

utlandish ideas about space settlement often function as a
justification for the whole project, typically promising vast

wealth, an improved humanity, or an escape from Earth-awfulness.
Because much of this book hinges on the idea that there is no urgent
need to settle space, here we’ll try to convince you that most of the
pro-settlement arguments are wrong. Some of these arguments may
be unfamiliar to you, but all of them have at least some powerful
advocates in government, military, or business settings.

Bad Arguments for Space Settlement
Argument 1: Space Will Save Humanity from Near-Term
Calamity by Providing a New Home
The idea of a multiplanetary humanity as more resilient to extinction
is a common one and is plausible over the very long term. However,



over the short term, space settlement won’t help with any
catastrophe you’re imagining right this second. Not global warming,
not nuclear war, not overpopulation, probably not even a dinosaur-
style asteroid event. Why? In short, because space is so terrible that
in order to be a better option than Earth, one calamity won’t do. An
Earth with climate change and nuclear war and, like, zombies and
werewolves is still a way better place than Mars. Staying alive on
Earth requires fire and a pointy stick. Staying alive in space will
require all sorts of high-tech gadgets we can barely manufacture on
Earth. We’ll elaborate on all of this over the course of the book, but
the basic deal is that no off-world settlement anytime remotely soon
will be able to survive the loss of Earth. Getting any kind of large
settlement going will be hard enough, but economic independence
may require millions of people.

We believe there’s a decent case for a Plan B reserve of humanity
off-world, but there isn’t a good case for trying to do it fast. A
commonly made argument for urgency is what’s sometimes called
the “short-window” argument. The idea is that historically, “golden
ages” don’t last long, so our current age of space travel might come
to an end before we get to Mars. We don’t know if that’s a good
analysis of history, but what we can say is that the current age is
simply not golden enough to deliver an independent Mars economy.
If you want a Mars that can survive the death of Earth, you’d better
make sure Earth doesn’t die for a very long time.

Weinersmith Verdict:

Argument 2: Space Settlement Will Save Earth’s
Environment by Relocating Industry and Population Off-



World
There are various flavors of this argument, many of which are
popular with the rotating-space-station settlement community,
including Jeff Bezos.

One version of this idea is that the solar system contains more
than enough mass to create rotating space stations that can
accommodate an almost endless number of humans in space. This
is literally possible in the sense that there is lots of stuff in space,
and the stuff could be refashioned into space bases, but we need a
sense of proportion here. The Earth of 2022 puts on about 80 million
people per year. If saving our ecology requires us to reduce Earth’s
human population, then we need to launch and house 220,000
volunteers per day just to tread water.

A related idea is that space should be zoned for heavy industry,
while Earth returns to an unpolluted Edenic state. All the nasty
mining and manufacturing can be done elsewhere, with by-products
cleanly disposed of into the vast landfill that is the solar system. As
Jeff Bezos says, “Earth will be zoned residential and light industrial.”
Again, this is literally possible, and perhaps as long as you’re just
thinking in terms of big concepts like pollution and mass it sounds
doable. But the details are where the difficulty lives. Consider for
example cement. It’s a major contributor to global warming, so can
we make it in space?

Technically, most of the components of cement by mass exist on
the Moon, but they won’t be easy to dig up. Construction equipment
will need to be built to function in an airless environment at low
gravity with equatorial temperature swings from -130°C to 120°C.
Little things start to loom in this context. Just getting a lubricant that
can handle these temperature shifts without degrading is nearly
impossible. The same goes for the machines themselves. At extreme
cold some metals can undergo a ductile-to-brittle transition; below a
certain temperature, metals behave more like stone. However strong
they may be, they can’t flex and bend. It’s speculated that the Titanic
sank because its steel hull experienced a ductile-to-brittle transition
before hitting the infamous iceberg. That’s a nontrivial problem when



you desire to use construction equipment that regularly slams into
hard surfaces.

And that’s just one detail of one part of the process, never mind
replicating all those factories. How soon can we plausibly get all
these problems solved and then scaled to the needs of Earth, which
currently requires over 3.5 billion metric tons of cement per year?
And does it sound economically competitive with Earth-made cement
even if we could do it? And, by the way, what are the rules for
dropping 3.5 billion tons of rock on Earth annually?

Part of what’s supposed to make these ideas work is cheap,
plentiful energy thanks to space-based solar power. This is another
bad idea. Space-based solar power figures prominently in space-
settlement proposals for giant rotating space stations. It’s also
frequently proposed by governments and private space companies
as a way to make money while greening the planet. You may have
read an article recently about Chinese universities or the European
Space Agency, or some new start-up planning to field this technology
in the near future. They probably shouldn’t.

It’s certainly true that there’s a whole Sun’s worth of sunlight in
space, unobstructed by annoying Earth features like weather and the
atmosphere. Exactly how much more energy you might get per panel
depends on exactly what assumptions you’re prepared to make, but
different estimates expect about an order of magnitude
improvement. That sounds like a lot until you ask yourself what the
cost differential will be between a panel in space and a panel in
Australia.

It’s conceivable that in a world where solar panels are incredibly
expensive and there’s an extreme collapse in the cost of launching
objects to space, you might want to maximize your energy per panel
by putting them above the atmosphere. But panels are cheap, and
even if we assume pretty steep drops in the cost of space launch,
the numbers don’t add up. This becomes especially clear when you
start to think about maintenance. Try to imagine acres upon acres of
glass panels in space, regularly pelted by intense radiation and bits
of space debris while enduring the extreme heat of perpetual
sunlight.[*] They’ll have to be repaired and cared for either by



astronauts or an army of advanced robots. Solar panels in Australia
can be cleaned by a teenager with a squeegee.

When dumping solar power back to Earth, you have another
problem. Solar panels on the ground can send their power right into
the grid or to batteries. Space-based power has to be beamed to
huge receivers on Earth, losing energy en route. But it can’t be
beamed at too high an intensity, lest it endanger birds and planes.

Space solar is valuable if you’re already in space, as a way to
generate energy without burning fuel. It may also be valuable on
Earth in some very narrow cases, such as beaming energy to
military bases where fossil fuel delivery would be dangerous. For
more practical uses, you’re better off with conventional boring
renewables. Cover every rooftop with solar panels, followed by the
Sahara desert, and then if the planet still needs energy, we can talk
about space.

We are skeptical that it will ever be a great financial idea to
harvest massive amounts of solar power in space and then use that
energy to convert moondust into cement or steel or industrial
chemicals. But even if we believe that this’ll all happen one day, that
one day will not come in time to spare us from any environmental
concern of today.

Weinersmith Verdict:

Argument 3: Space Resources Will Make Us All Rich
It’s certainly possible, but right now the economics of it aren’t looking
great. As we’ll explore later, no place in space has something like a
giant hunk of pure platinum or gold. What space resources do exist



are likely to be very expensive to acquire and will remain so even
with big improvements in technology.

Also, there’s a real difference between access to commodities
and universal wealth. Consider aluminum. Discovered in 1825, early
on it was so valuable that only the wealthy could afford it. Victorian-
era jewelry sometimes includes aluminum as a precious metal.
Today, it’s a way to cover lasagna. That’s because by the late
nineteenth century, industrial processes had made aluminum
incredibly cheap, effectively flooding the market with a former luxury
good. This is a great development, and of course aluminum has
uncountable valuable applications from the kitchen to airplanes. But
the fact that most of us can buy large quantities of a once-precious
metal doesn’t mean we’re all millionaires.

In our experience, people tend to assume raw minerals are the
major factor in human well-being. Although they’re necessary inputs
into our economies, according to a recent report by the World Bank,
nonrenewable resources, in the sense of valuable stuff found in the
ground, make up about 2.5 percent of Earth’s wealth. And a lot of
that is fossil fuels, which are not available in space. The really
valuable thing for economies is humans, and our ideas and
technology. You can convince yourself by melting down your phone
and assessing the value of the resulting glass, metal, and plastic.

Even if space does produce inexpensive access to all sorts of
commodities that make someone rich, there’s also no reason to
assume anything like an equal distribution of wealth back on Earth.
In fact, if you believe there’s big money in space, the United States is
uniquely poised to go get it, potentially harming the economies of
less-developed countries dependent on commodities. Some readers
will care about this more than others, but even if you don’t think
wealth distribution has much moral significance, it may still have
geopolitical significance. As we’ll see later, under some conditions,
changes in the balance of power among nations can make war more
likely. If space really does make some country especially rich, the
consequences don’t have to be uniformly good.

Weinersmith Verdict:



Argument 4: Space Settlement Will End, or at Least Mitigate,
War
There are a few versions of this one, but we’ve found these three
pretty common: space settlement will create more territory so we’ll
fight less about territory; space settlement will make us rich so we
won’t want to fight anymore; and space settlement will allow
unhappy citizens to just leave for other settlements, which will
reduce tension here on Earth.

The territory argument is the most silly. Nations don’t fight over
land, they fight over particular land. You can’t solve disputes over
Jerusalem or Kashmir or Crimea by promising the parties involved
equally large stretches of Antarctica. It’d be like going to a nasty
divorce proceeding and trying to solve the custody fight by offering to
just grab some other kids. Also, if we’re defining land as “built
structures humans live in,” which is the definition you must use for
space habitats, well then, on Earth we are creating land all the time.
Individual buildings create far more square footage than any space
settlement likely to be built anytime soon. Meanwhile, if you
personally just want any sort of land there’s plenty. Google it. Small
towns all over the developed world are offering free land to people
willing to move there instead of big cities.

The argument about riches may sound tempting; if humans are
rich, why would we fight? But the “money makes us all friends”
argument isn’t one that all war scholars buy. Wars start for all sorts of
reasons that have nothing to do with a bunch of people looking at
their resource base and saying “hey, this is pretty good.” A
nonexhaustive list of causes of war includes: religious differences,



leaders who don’t bear the cost of the violence, and misperception
about the other party’s strengths or intentions. Even if space activity
left everyone better off, it wouldn’t stop nations from having religious
differences, bad leaders, or suspicion about rivals.

As for peace through allowing people to just move between
settlements, well, we should consider that most people aren’t even
allowed to do this between nations on Earth. Space will likely be
worse. However you feel about immigrants coming to your country,
one thing you probably don’t fear is the possibility that they’ll breathe
too much air. In space, the atmosphere is constructed, as is the
ground beneath your feet, and individual settlements will only be
rated for certain population sizes. That’s not obviously an
environment where you’d expect to see open borders. Some
advocates note that you can always just create a new place to live in
space, but then the argument becomes “you can just pull up stakes
by creating a million-ton space station,” which, we suspect, will not
be a live option for most of us. Even if it were, it’s still not clearly
desirable. Dr. De Witt Kilgore, one of the few historiographers of
ideas about space, called it a form of celestial “white flight.” That is,
space not as a solution to politics, but as an escape from political
realities one group finds uncomfortable.

Weinersmith Verdict:

Argument 5: Space Exploration Is a Natural Human Urge
This is a popular one. The basic idea is that yeah, maybe there’s not
a good return-on-investment reason for space exploration, but if we
don’t do it, we’ll be thwarting our own nature, resulting in widespread



human stagnation. The prettiest version of this argument is of course
from Dr. Carl Sagan: “For all its material advantages, the sedentary
life has left us edgy, unfulfilled. Even after 400 generations in villages
and cities, we haven’t forgotten. The open road still softly calls, like a
nearly forgotten song of childhood.” It’s a nice idea, and much better
written than any of our Uranus jokes. Also, it can be hard to argue
against views like these because it’s not always clear what the exact
claim is. However, when people do get specific, they tend to point to
two things: famous human explorers, and the fact that humans have
spread around the world.

The appeal to famous explorers is moving but not very
convincing. Most of us are not in fact famous explorers. Most of us
prefer to vacation in places that have pastries and air-conditioning,
not Mount Everest or the Amazon basin. It’s cool that some people
are into this stuff, but it’s hard to argue that they represent universal
human nature. Some people are competitive mayonnaise eaters, but
you never hear anyone say they embody deep human truth.

Plus, if you actually look at the stories of explorers, priority claims
seem to be at least as important as exploration. When the Peary
expedition said they’d reached the North Pole in 1909, they entered
into a public priority fight with Dr. Frederick Cook, who said he’d
gotten there first. One person who didn’t lay a priority claim was
Roald Amundsen. He’d been planning to be first to the North Pole
when he heard about Peary’s success. What’d he do? He
immediately switched his expedition to the yet unreached South Pole
even though plenty of the Far North remained unexplored. Does it
sound like the major goal was always pure curiosity? If exploration is
a natural human urge that must be satisfied, why are so many of us
happy to sit on our couches, and why are the few actual explorers so
concerned specifically with exploration that will make them famous?

The second argument—the appeal to humans spreading around
the world—is also questionable. Homo sapiens indeed has spread to
every continent. But then so have roaches. So have a lot of plants
that don’t seem very concerned with their cosmic destiny. Humans
go to new places all the time for reasons that have nothing to do with
an exploratory impulse. Modern mass migration often has to do with



warfare, persecution, and starvation. It’s plausible that it was the
same way in the distant past.

Lastly, if failing to explore causes stagnation, well, where’s all the
stagnation? “Stagnation” is an opinion, of course, but the world’s
surface has been completely mapped since the mid-twentieth
century, and a lot of cool stuff has happened since the 1950s. We
have trouble imagining a serious argument that culture has ceased
to be creative or that science has ceased to advance. This book
you’re holding specifically exists because the development of space
launch technology has suddenly accelerated in just the last ten years
—a feat that would be impossible without the decades of rapid
advances in computing that came before.

Weinersmith Verdict:

Argument 6: Space Will Unify Us
Probably not. Or anyway, ask yourself if the last twenty years have
been a time of especially great cooperation internationally, and in
particular between Russia and the United States. They ought to have
been—since 2001, international crews have been working in
harmony in the International Space Station (ISS). Yet here in 2022,
what we find is, in the aftermath of the Russian invasion of Ukraine,
American astronaut Scott Kelly telling the head of the Russian space
agency, Dmitry Rogozin, “Maybe you can find a job at McDonald’s if
McDonald’s still exists in Russia.” This was in response to Rogozin
sharing a video in which flags of countries that had sanctioned
Russia were covered up, despite having been painted on a rocket
during more harmonious times. Rogozin fired back, “Get off, you



moron!” This was all, of course, on Twitter. Rogozin followed up by
saying Kelly probably had dementia from his lengthy stints in orbit.
Even the space people aren’t unified by space.

A more likely guess, and one favored by people who’ve studied
space politics, is that space doesn’t unify us. Rather, we do joint
space activities when we are already getting along. Other than the
International Space Station’s construction and maintenance, the
major space cooperation events of the twentieth century happened
in 1975 during the short Cold War détente, and then in the late
1990s after the USSR had collapsed and Russia was no longer
considered a threat.

No doubt, space cooperation confers some amount of fellow
feeling and gives some segments of our populations practice with
working together, but there are almost certainly cheaper ways to
achieve the same goal. Consider that the cost of fielding the ISS to
date is around $150 billion, which makes it the most expensive
human-made object ever built. That’s almost enough to send every
single Russian—man, woman, and child—to Disneyland. For the
cost of putting ten times as many people in space we could probably
get them season tickets and an ice cream. That’s a lot of unity.

Even supposing space activity caused nations to get along, it’s
not clear that this would be desirable. Nations often fail to get along
for excellent reasons. Part of why there was no major US
cooperation with the USSR in space after 1975 is that the Carter
administration had concerns about Soviet human rights abuses. Do
we want to live in a world where Carter’s human rights position
changed because some nice people in space got together for a meal
of apple pie and borscht? Some international conflicts may really be
about the need to stand together and see each other as members of
the same human family, but many are down to actual differences in
values and goals. Those disputes can and should be solved by
conventional politics.

Weinersmith Verdict:



Argument 7: Space Travel Will Make Us Wise
There are different flavors of this argument, but the most famous is
philosopher Frank White’s notion of the overview effect. White, and
many other people in the space community, believe that the view of
Earth from space confers special insights about nature and human
oneness. As he says, “People who live in space will take for granted
philosophical insights that have taken those on Earth thousands of
years to formulate.”

If so, they don’t seem to have been forthcoming with anything
terribly Earth-shaking. After almost seventy years of space flight and
over six hundred spacefarers, your local library contains no A
Critique of Pure Reason  .  .  . in Space, no A Treatise on Human
Space-Nature. As far as we can tell, most of the philosophizing by
spacefarers could fit nicely on a Hallmark card: the standard
observations are that the Earth is beautiful and fragile, and that you
“don’t see borders up there.” The latter claim, by the way, isn’t even
true. We were told by one cosmonaut that you can see the India-
Pakistan border as well as the border between North and South
Korea. In any case, supposing you really couldn’t see those borders
from space, would that be wisdom? We believe an insightful person
ought to see that there’s a border between the Koreas. The people
trapped on one side certainly do.

Another serious problem for this theory is that there’s no good
evidence for it. A few papers have been written with incredibly
leading surveys, asking astronauts whether time in orbit had
increased their interest in things like the environment and human



interconnectedness. One paper included a free-form questionnaire in
which several astronauts noted that they were not given the option to
declare reduced or unchanged interest in these things.

That’s not to say going to space is dull. No doubt it’s a
meaningful, transcendent experience. But other transcendent
experiences are available, too, generally at a lower fee. One attempt
to measure the overview effect found that if it exists, the effect is
about in line with that experienced by new moms. We don’t plan to
make fun of new moms and alienate our audience this early in the
book, but can we just agree that if every new mom got the insights of
philosophers and sages, Facebook would be substantially more
pleasant. Also, making new moms is cheaper and easier than
making new astronauts. Nobody becomes an astronaut by accident.

Most damning to the theory is the fact that, while there have only
been about six hundred people in space, there are about six
thousand stories of astronauts behaving badly. Alcoholism, adultery,
flying planes while on drugs, lying to medical staff, denying climate
change, promoting pseudoscience, fighting publicly with other
astronauts, and the time an astronaut drove across the country in
order to kidnap her ex-boyfriend’s new girlfriend. The ex was also an
astronaut and had arguably been stringing her along. Least sagely of
all perhaps was the time Valentina Tereshkova, beloved first woman
in space, proposed a constitutional amendment in the Russian Duma
granting Vladimir Putin the option of two additional terms as
president. She was later sanctioned by the US government in
response to her support for Russia’s annexation of Ukraine and the
sham referendums used to justify it. Perhaps when viewed from
space we are all equal, but some of us remain more equal than
others.

Weinersmith Verdict:



Argument 8: Creating Nations in Space Will Reinvigorate Our
Homogenized Bureaucratic, and Generally Wussified, Earth
Culture
Whether Earth is becoming more homogenized is a subject of
intense debate among sociologists. Globalization does affect small
local cultures, but it also results in cultural hybridization, which
makes new stuff. Whether this counts as a net loss is a matter of
perspective, but perhaps the most quantifiable version of the
homogenization argument is the loss of rare languages around the
world. This is indeed happening, but we talked to linguists about the
question, and they were skeptical of the idea that going to space
would change anything. To get new languages, you need genuine
long-term separation. Complete separation from Earth anytime soon
will be neither possible nor desirable. If you want a new language,
stick people on a lonely island without internet for a few centuries.
Mars is going to have Netflix.

For some, it’s not about homogenization, but wussification. Many
American space advocates favor a version of what scholars call the
Turner Thesis or the Frontier Thesis.[*] The claim is that the United
States became dynamic, democratic, ruggedly individualistic, and
generally awesome due to a long-standing frontier culture.
Sometimes this is a simple rhetorical flourish about space as a place
of newness and adventure, but often the frontier is seen as
something more—as a sort of process of social resurrection. In this
vision, space settlers will forge a hard, serious, creative civilization,
and that borderland society will show Earth people a tougher and
more democratic mode of life, just as the American West purportedly



did for the United States. The problem here is that this once-popular
theory is now rejected by pretty much all mainstream historians as a
misleading oversimplification.[*]

Even if it were true, if you read the original literature, the Turner
Thesis relies on the idea that US settlers had cheap land, isolation
from nonfrontier areas, and ominously, the need to organize to seize
land from the native population. Space is expensive, will have
internet, and thankfully lacks a local population to exploit and
murder. As with the issue of homogenization, even if the theory is
true, it’s not at all clear that a Mars base is the way forward.

A more generalized version of this frontier argument says that the
harsh world of space and the need for robotics will result in a vast
increase in creativity. Again, this is hard to measure and debated by
scholars, but there are reasons to be skeptical that space is the
optimal solution. To illustrate why, consider an idea we call the
“Necrosphere,” in contrast with the Biosphere. The Necrosphere is a
built structure on Earth. Inside it, the ground is poison, there is no air,
and cascades of radiation are fired at the inhabitants on a perpetual
basis.

Why did we build it? In the sure knowledge that we can stick
engineers inside who, due to the harsh environment combined with
their need not to die, will spew forth valuable ideas like a spigot
spews forth pressurized water. If this sort of thing seems implausible
to you, you should ask yourself why anyone would expect a Mars
base to generate all these supposed benefits. You should also ask



yourself why it is that so many innovations on Earth come not from
anarchic wastelands but from cities where an engineer’s main
hardship is eight-dollar espressos.

In any case, if the goal is creating off-world nations, it’s worth
noting that you’re simply not allowed to under international law.
Given how dependent on Earth any future space settlement will be,
this is a nontrivial impediment.

Weinersmith Verdict:

There are other arguments, but the ones above are those we’ve
most frequently encountered. You should note, however, that we
have not made any arguments that people shouldn’t settle space—
just that a lot of the purported benefits are implausible. That leads to
our last question here:

OKAY FINE, Is There Any Good Case for Space?
Sorta. We think there are two arguments that at least don’t rely on
implausible economics or incorrect sociology. They share a problem,
but it’s a speculative problem about the future.

Argument 1: The Cathedral of Survival
There are very few philosophers willing to argue against human life
on net. In their defense, though, they have some of the best book
titles, including Every Cradle Is a Grave and Better Never to Have
Been. However, most of us would like this whole human-existence



thing to keep muddling along. If you look at long-surviving species on
Earth, they tend to have a few factors in common: large populations,
genetic diversity, wide geographic spread. Having a Mars settlement
with enough people and habitat that it could survive an earthly
calamity seems to fit the bill. It will not save us from climate change
or from any of the other likely ways to destroy ourselves in the near
term, but it may still be a worthwhile long-term endeavor. As with the
cathedrals of Earth, those of us who cast the first few bricks may not
be around to see the spire placed on top, but we might nevertheless
want to start building.

Exactly what that might enjoin us to do right this second is trickier,
but if we agree we ought to build this thing for our grandkids’
grandkids, taking first steps right now seems wise.

Weinersmith Verdict:

Argument 2: The Hot Tub Argument
When you want to buy a hot tub, nobody says “It is the destiny of
Man to put His butt in bubbly hot water.” Nobody tries to convince
you that a hot tub–less humanity is bound to stagnate. Nobody tells
you the proliferation of toasty warm outdoor bathtubs will end human
conflict. It’s just that you want a hot tub and someone is selling it,
and nobody has any right to stop you. This is not the most noble or
uplifting argument for any particular action, but then we suspect
appeals to human nobility tend to co-occur with appeals for taxpayer
money. If the reason for going to space is not philosophical or even



just about return on investment, well, that’s okay. “Because it’s
awesome” is still a perfectly serviceable argument.

Weinersmith Verdict:

The Fly in the Space Ointment
The potential snag to both these arguments is the question of
whether going to space might put species survival at greater risk.
Let’s say space increases the risk of species-annihilating war or
terrorism. In that case, we’ve now built a “survival cathedral” that has
the potential to topple onto all of us. If our justification for space
settlement is long-term species survival, we need to be reasonably
confident that settlement actually increases our chances.

In the case of the hot tub argument, you can visualize a spectrum
running from hot tubs to nuclear weapons. For most of us, hot tub
acquisition does not put anyone else in danger. Maybe someone
who accidentally peeks over the fence, but that’s their problem.
Nuclear weapons acquisition is different. Your possession of a
nuclear-tipped intercontinental ballistic missile is not a personal
matter, because I might get blown up. That gives me a right to
prohibit you from having it. Note that this is true even if you are a
very nice person and have no plans to actually use the nuke in your
garage. The question then is whether a space settlement is closer to



the hot tub or the nuke—is it a free choice for individuals or a case in
which strict regulation is needed?

We consider these two arguments to be the strongest arguments
for settlement, but we’ve reluctantly become convinced that the fly in
the ointment is more like an elephant. We’ll spend the rest of the
book on what space is like and the regulations that govern it, after
which we’ll return to these arguments and assess them in light of all
that information.

A Brief Note on Language and the Profound
Chauvinism of the Authors

The two words most commonly used to indicate a place in space
humans intend to live permanently are “colony” and “settlement.” A
debate that we can trace back at least to the 1970s concerns which
of these terms carries less offensive historical baggage.

A few alternatives have been suggested, but to be honest they’re
not great. The Beyond Earth Institute, for example, favors the
clunkily septisyllabic “communities beyond Earth.” A shorter option is
“space outposts,” but it doesn’t capture the idea that one day people
will have families, children, and institutions. Meanwhile, “space
cities” sounds substantially more grand than anything we expect to
exist anytime soon, and “space villages” sounds like it involves
peasants in burlap pressure suits with horse-drawn Mars rovers. The
prolific if not always poetic Isaac Asimov once suggested our favorite
option—“spome.”[*] Try saying it. Spome! Look, you’re already
smiling. Spome is short for “space home,” and while it certainly lacks
historical baggage, it also sounds like an off-brand bar soap or a
buildup a surgeon has to extract from your kidneys. We’ll be using
“settlement,” because frankly it’s the preferred word right this second
among space geeks. If “spome” creeps in from time to time, we
spapologize.

Finally, and with some trepidation, we wish to note that in some
places the book may be America-centric. Your authors are both



American—we like drip coffee, we like bad cheese, and when we
see overseas tourist attractions, we clap inappropriately. This is
regrettable, but can’t be changed. We have therefore done our best
to talk to non-American readers and scholars and listen to their
views, especially when they contradict ours. That said, one thing we
want to emphasize is that when it comes to space, for better or
worse, some level of America-centrism is justified. While the United
States is no longer the only major power on Earth, it remains the
overwhelming player in space. The US government spends far more
on space than any other, and the revolutionary new space launch
companies are all US-based. If from time to time we talk about myths
of the American frontier or legal theories the United States is apt to
favor, it’s because those are the myths of the current hegemonic
power in space.

In 1976, as part of the Bogota Declaration, eight equatorial
nations claimed territorial rights to geostationary orbit, which by the
nature of orbital mechanics is perpetually over their heads.
Geostationary orbit is valuable, and the idea was that these less-
developed nations ought to get paid rent by anyone using their
space. But, although to this day the Colombian constitution asserts
special rights to a slice of that orbit, the claim has largely been
ignored by the international community. If the same claim had been
made by the country with the most powerful military in history and
the most advanced space launch technology, we suspect the newly
installed “for rent” sign would have been taken a bit more seriously.

In a room full of animals, the gorilla may not be the wisest, but
you probably want to know what’s on its mind.


