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“Humanity seems to have a bright future, i.e., a non-trivial chance of expanding to fill the
universe with lasting life. But the fact that space near us seems dead now tells us that
any given piece of dead matter faces an astronomically low chance of begating such a
future. There thus exists a great filter between death and expanding lasting life, and
humanity faces the ominous question: how far along this filter are we?”
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Profile
Robin Hanson is associate professor of economics at George Mason University, and

research associate at the Future of Humanity Institute of Oxford University. He has a

doctorate in social science from California Institute of Technology, master's degrees in

physics and philosophy from the University of Chicago, and nine years experience as a

research programmer, at Lockheed and NASA.

Professor Hanson has 5173 citations, a citation h-index of 35, and over ninety academic

publications, including in Algorithmica, Applied Optics, Astrophysical Journal,

Communications of the ACM, Economics Letters, Economica, Econometrica,

Economics of Governance, Foundations of Physics, IEEE Intelligent Systems,

Information Systems Frontiers, Innovations, International Joint Conference on Artificial

Intelligence, Journal of Economic Behavior and Organization, Journal of Evolution and

Technology, Journal of Law Economics and Policy, Journal of Political Philosophy,

Journal of Prediction Markets, Journal of Public Economics, Maximum Entropy and

Bayesian Methods, Medical Hypotheses, Proceedings of the Royal Society, Public
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Choice, Science, Social Epistemology, Social Philosophy and Policy, and Theory and

Decision.

Oxford University Press published his book The Age of Em: Work, Love and Life When

Robots Rule the Earth in June 2016, and his book The Elephant in the Brain: Hidden

Motives in Everyday Life, co-authored with Kevin Simler, in January, 2018. Professor

Hanson has 1100 media mentions, given 400 invited talks, and his blog

OvercomingBias.com has had eight million visits.

Professor Hanson has pioneered prediction markets, also known as information

markets and idea futures, since 1988. He was the first to write in detail about creating

and subsidizing markets to gain better estimates on a wide variety of important topics.

He was a principal architect of the first internal corporate markets, at Xanadu in 1990, of

the first web markets, the Foresight Exchange since 1994, of DARPA's Policy Analysis

Market, from 2001 to 2003, and of IARPA's combinatorial markets DAGGRE and

SCICAST from 2010 to 2015. Professor Hanson developed new technologies for

conditional, combinatorial, and intermediated trading, and studied insider trading,

manipulation, and other foul play. He has written and spoken widely on the application

of idea futures to business and policy, and has advised many ventures. He suggests

"futarchy", a form of governance based on prediction markets.

Robin has diverse research interests, with papers on spatial product competition, health

incentive contracts, group insurance, product bans, evolutionary psychology and

bioethics of health care, voter information incentives, incentives to fake expertise,

Bayesian classification, agreeing to disagree, self-deception in disagreement,
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probability elicitation, wiretaps, image reconstruction, the history of science prizes,

reversible computation, the origin of life, the survival of humanity, very long term

economic growth, growth given machine intelligence, and interstellar colonization. He

coined the phrase "The Great Filter", and has recently numerically estimated it via a

model of "Grabby Aliens".

Foundational Theories

The Fermi Paradox

The Fermi paradox is named after Enrico Fermi, a scientist best known for overseeing

construction of the world’s first nuclear reactor and using it to conduct the first controlled

nuclear reaction in 1942.

During a 1950 visit to the Los Alamos National Laboratory in New Mexico, Fermi and

some colleagues were discussing extraterrestrials and interstellar travel over lunch, in

conjunction with a cartoon from “The New Yorker” showing aliens stealing New York City

trash cans.

As the story goes, Fermi famously asked, “where is everybody?” Three people who

were part of the discussion later reported that Fermi was specifically talking about

interstellar travel: If aliens exist and are capable of flying between the stars, then they

should have visited us already.
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Fermi never published any work on his off-the-cuff remark, and died just four years later.

However, his question lived on and became known as the Fermi paradox.

The Drake Equation

The Drake equation is named after Frank Drake, an astronomer who in 1960 led the

first official search for extraterrestrial radio signals at the National Radio Astronomy

Observatory in Green Bank, West Virginia.

During a followup meeting with an eclectic group of thinkers at Green Bank in 1961 that

included Planetary Society co-founder Carl Sagan, Drake introduced a formula that

could conceivably calculate the number of civilizations currently transmitting signals out

into the Milky Way:

N = R* × fp × ne × fl × fi × fc × L

N, the number of civilizations currently transmitting signals, depends on seven factors:

R* is the yearly formation rate of stars hospitable to planets where life could develop

fp is the fraction of those stars with planets

ne is the number of planets per solar system with conditions suitable for life

fl is the fraction of planets suitable for life on which life actually appears

fi is the fraction of planets with life on which intelligent life emerges
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fc is the fraction of planets with intelligent life that develops technologies such as radio

transmissions that we could detect

L is the average length of time in years that civilizations produce such signs

“The Drake Equation goes in order from easiest to hardest,” said Kaitlin Rasmussen, an

astrophysicist at the University of Michigan. While variables like L remain purely

speculative, scientists can now answer with some certainty things like average star

formation rates in the Milky Way, and the fraction of stars with planets.

Although some researchers have tried to estimate the number of habitable planets

using statistics, Rasmussen is hopeful that upcoming generations of large telescopes

will allow us to peer into the atmospheres of Earth-sized planets, giving us better

estimates on the number of planets per solar system with conditions suitable for life.

The Kardashev Scale

This scale takes its name from the Soviet and Russian astrophysicist Nikolai Kardashev

who proposed that extraterrestrial civilizations could be classified based on the amount

of energy it’s able to harness. In his 1964 essay, titled “Transmission of Information by

Extraterrestrial Civilizations,” he proposed a three-tiered scheme – the “Kardashev

Scale” – that consisted of the following:

● Type I civilizations, (aka. planetary civilizations) are those that can use and store

all of the energy available on its planet (~4×1012 watts)
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● Type II civilizations (aka. stellar civilizations) are those that are capable of using

and controlling the energy of its entire star system (~4×1026 watts)

● Type III civilizations (aka. galactic civilizations) are those that can control the

energy of an entire galaxy (~4×1037 watts)

The Great Filter

Simply stated, the Great Filter says that intelligent interstellar lifeforms must first take

many critical steps, and at least one of these steps must be highly improbable. Indeed,

the premise of the Great Filter is that there’s at least one hurdle that is so high virtually

no species can clear it and move on to the next. But while the term the Great Filter

suggests the conscious action of some sort of exogenous entity, in reality, the

hypothesis is more a way of thinking about the relative likelihood of certain events

happening — or not happening — in their own natural course.

Hanson suggested a few basic hurdles to be cleared in order to become a truly

advanced, spacefaring civilization, paraphrased below:

● A planet capable of harboring life must form in a star’s habitable zone.

● Life itself must develop on that planet.

● Those lifeforms must be able to reproduce, using such molecules as DNA and

RNA.

● Simple cells (prokaryotes) must evolve into more complex cells (eukaryotes).

● Multicellular organisms must develop.
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● Sexual reproduction, which greatly increases genetic diversity, must take hold.

● Complex organisms capable of using tools must evolve.

● Those organisms must create advanced technology needed for space

colonization. (This is roughly where humans are today.)

● The spacefaring species must go on to colonize other worlds and star systems,

while avoiding destroying itself.

While humans are not yet capable of interstellar travel in any meaningful sense, people

are capable of advanced radio astronomy, meaning we’re a relatively tech-savvy

civilization. But even if it took the same inordinate amount of time for an alien civilization

to make the technological leaps humanity has, given the age of the universe, there

should be at least a few interplanetary species colonizing their entire galaxy by now.

Perhaps abiogenesis (life arising from lifelessness) is wildly uncommon. Perhaps the

extreme rarity of this event is in fact the Great Filter. Alternatively, perhaps it’s common

for life to spontaneously arise, but the overwhelming majority of life never progresses

beyond simple single-cell organisms.

Alternatively, the Great Filter might be a consequence of technology itself. Perhaps

advanced civilizations usually eradicate themselves via some sort of technology run

amok, such as malevolent artificial intelligence, nanotechnology, or a doomsday

machine. Humanity is already more than capable of destroying itself via global

thermonuclear war. It’s possible that such extinction events are virtually inevitable

throughout the cosmos.
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The Great Filter could also be a purely outside event that is not dependent on the

species its testing, regardless of how advanced they may be. For instance, the impact

of a giant asteroid or rogue planet, a nearby gamma-ray burst, or an intrusive

supernova could potentially annihilate all life on Earth — or any other planet for that

matter. No technology in our arsenal today could stop these events from occurring, even

if we had forewarning.

Another possibility is that more than just one step of the Great Filter is extremely

unlikely to occur. This would exponentially increase the difficulty of a civilization

achieving the level of technology required to master interstellar travel

On the bright side, some have interpreted our apparent aloneness in the universe as a

good sign — a blessing even — as it indicates we’ve safely made it through the

bottleneck. Strange as it may seem, we may be the first species to have passed through

the Great Filter (after all, someone has to be first).

On the other hand, if we were to detect a signal from a super-advanced technological

species that makes us look primitive, it might imply that the Great Filter still lies ahead.

Humanity could be destined to take a surprise cosmic test, one that we don't know what

to study for.

The Great Filter is only a theory — yes. But from a logical perspective, it’s an appealing

idea on many levels, offering a plausible explanation to the Fermi Paradox.
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Grabby Aliens

A team of scientists say that ‘grabby aliens’ are needed to explain why we humans have

appeared so soon after the big bang, and that our descendants would encounter them

in roughly a billion years’ time.

To calculate such numbers, four researchers, led by Professor Robin Hanson from

George Mason University, USA, and including our PHD student Daniel Martin, have built

a simple model to show alien civilisations.

The model’s basic assumption is that some civilizations in the universe at some point

become “grabby”. This means that 1. They expand from their origin planet at a fraction

of the speed of light, 2. They make significant and visible changes wherever they go.

And 3. They last a long time.

Understanding a ‘grabby alien’

9

https://www.durham.ac.uk/news-events/latest-news/2021/10/scientists-model-suggests-alien-encounters-are-on-the-horizon/
https://forum.effectivealtruism.org/posts/ussPhSiZEKchzgkty/robin-hanson-s-grabby-aliens-model-explained-part-1


The research team developed the model based on the parameters which are set by

relevant cosmological data. In particular, the current age of the universe, the fact we

humans have yet to see aliens in our sky, and the timing of key events in Earth’s history.

The model shows many cones within a particular area of the universe. Each cone

represents one civilisation, some of which will survive for a long period of time or

choose to expand rapidly until it meets another civilisation.

Lead researcher Prof. Robin Hanson called the rapidly expanding civilisations ‘Grabby

Aliens’ because they last a long time, expand fast, and change the spaces they enter to

meet their needs.

Early existence of humanity

One consequence of grabby aliens is that they set a deadline for the appearance of

other advanced civilizations. The model predicts that if such aliens exist, they will soon

occupy most of the observable universe. And when they do, other civilizations can’t

appear anymore because all of the habitable planets are taken. Therefore, if grabby

aliens exist, ours is not an unlikely situation anymore. Civilizations like ours (advanced

but not yet grabby) can only appear early. Because later, every habitable planet is

already taken.
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