


F

P R O L O G U E

The frame we inherited

or most of my adult life, the conversation about Earth has run on a single assumption. Humans

are the problem. Nature needs protecting from us. The work of an environmentally serious person

is to reduce, restrain, and restore.

That frame did real work. It built the modern environmental movement. It produced the Clean Air Act, the

Clean Water Act, the Endangered Species Act, and the international architecture of climate diplomacy. It

taught a generation to see the natural world as worth defending. None of that is wrong.

But a frame is not nature speaking. A frame is a story humans built to talk about nature. It has authors. It

has a date of composition. It has assumptions that were reasonable in 1970 and may not be reasonable

now. And like every frame that ever organized human thought, it quietly decided what we are allowed to

wonder about.

I  have  spent  close  to  a  decade  working  at  the  intersection  of  physics,  information  theory,  and

environmental  systems.  Along the way, I  kept  running into questions the frame would not  hold.  Not

because the answers were dangerous. Because the questions themselves did not fit.

This essay is six of those questions. They are not gotchas. I love this planet. That is why I am asking. If

the frame is true, asking will only strengthen it. If the frame is incomplete, asking is the only way to find

out.

The deeper claim, which the essay will build toward, is this. Life is a structure that builds knowledge

against the pull of entropy. Earth is a four-billion-year experiment in that process. Humans are the first

part of that experiment that can model the experiment itself. What that means for how we should act is not

obvious. But it is also not what the inherited frame says.

Every biosphere has a clock. Earth's clock is physics. The
question is whether anything inside the biosphere can read

it.
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What follows is an attempt to read the clock honestly. Six questions, one chapter each, grounded in what

we now know about thermodynamics, information, and time. The point is not to be right. The point is to

ask better.

·  ·  ·

T H E  W R O N G  Q U E S T I O N

3



T

C H A P T E R  O N E

The 1970s
Almost every environmental law on Earth was written before
the personal computer existed. Is that the best we can do, or
just what we inherited?

he Clean Air Act in its modern form was passed in 1970. The Clean Water Act in 1972. The

Endangered Species Act in 1973. The National Environmental Policy Act in 1969. The European

Union's foundational environmental directives followed in the late 1970s and early 1980s. Almost

every law currently governing humanity's relationship to Earth's atmosphere, hydrology, and biodiversity

was written between the moon landing and the launch of the first commercially successful personal com‐

puter.

These laws share a deep architectural assumption that nobody named at the time, because it was the only

architecture available. The assumption is that environmental harm is episodic, measurable on a timescale

of months, and best addressed by periodic permits, periodic inspections, periodic reports, and periodic

litigation. Pollution would be controlled at the source, by a stack monitor or an outfall meter, and the data

would  flow  to  a  regulator  on  a  quarterly  schedule.  The  regulator,  having  human  attention  as  the

bottleneck, would sample a small fraction of facilities each year and prosecute the violators it happened to

catch.

This was the best architecture available in 1972. It also happens to be the architecture you would design if

you had no computers, no satellites, no networked sensors, no machine learning, no cloud storage, and no

real-time data infrastructure. Which is what the people who wrote it had.

Fifty-four years later, that architecture is essentially unchanged. The form numbers have changed. The

acronyms have proliferated. The reporting templates have moved from paper to PDF. But the underlying

machine, sample, report, audit, prosecute, is the same machine. We are protecting the biosphere of 2026

with the regulatory equivalent of a Polaroid camera.
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We have built continuous, real-time, information-dense
feedback systems for finance, logistics, electricity, traffic,

manufacturing, healthcare, and aviation. We have not built
one for the air, the water, or the soil. Why?

The  honest  answer  is  not  technical.  It  is  institutional.  Every  industry  that  operates  under  the  1970s

framework has  spent  fifty  years  learning how to  operate  inside  it.  Lawyers,  consultants,  compliance

officers, and lobbyists have built careers on the specific friction points of the existing system. Regulators

have built careers on the specific procedures of the existing system. The incumbents of both sides have a

shared interest in keeping the machine the machine. The version of environmental protection in which

sensors and models tell the truth in real time threatens both of them at once.

The biosphere does not care about the institutional incumbents. The biosphere runs on physics. Carbon

dioxide does not wait for a permit cycle to alter radiative forcing. A nitrogen runoff event does not pause

for a quarterly report to reach the gulf. A bacteria-laden discharge does not consult the litigation calendar

before reaching a drinking-water intake. The mismatch between the speed of environmental harm and the

speed of the system designed to detect it is not a small one. It is an architectural one.

The first question is therefore not whether the 1970s framework is good. It is whether we would design it

that way today, knowing what we know, having what we have. The answer is plainly no. Nobody would.

And yet here we are, still inside it, defending it by reflex, as if the alternative were heresy rather than

competence.

Continuous information infrastructure is  not  a  threat  to environmental  protection.  It  is  environmental

protection, finally arriving in the century it was always supposed to belong to. The fact that we still call

the 1970s framework  environmental policy rather than  the regulatory archaeology of a specific decade

tells you something about how invisible our inherited frames are to us.

·  ·  ·
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T

C H A P T E R  T W O

The asteroid
If an extinction-sized rock arrives in 50,000 years, who is going
to deflect it? The ferns? The whales? Or us?

here is a class of question the inherited frame cannot answer. The asteroid question is the simplest

of them.

Earth  has  been  hit  by  extinction-scale  objects  at  least  five  times.  The  most  famous,  the  Chicxulub

impactor, ended the Cretaceous and removed approximately seventy-five percent of all species on the

planet. Before that, the Permian-Triassic event removed roughly ninety-six percent of marine species,

though the cause was volcanic rather than astronomical. The rate of extinction-class impacts is uncertain

but small, on the order of one event per 100 million years. On a 50,000-year horizon the odds are very

low. On a 100-million-year horizon they approach certainty.

The biosphere has no answer to such an event. No species other than ours can see the object coming. No

species  other  than ours  can compute  its  orbit.  No species  other  than ours  can build  the  engineering

required to deflect it. The ferns, with all their dignity and persistence, cannot. The whales, with all their

intelligence, cannot. The forests of the Amazon, the coral reefs of the Pacific, the microbial soils of the

boreal taiga, none of them can. There is exactly one process on this planet capable of defending the planet

from astronomical events. That process is us.

The asteroid is  the cleanest  example,  but  it  is  not  the only one.  Earth's  sun is  a  main-sequence star

approaching  the  midpoint  of  its  hydrogen-burning  life.  In  approximately  one  billion  years,  solar

luminosity will increase enough to boil the oceans regardless of what we do about carbon emissions. In

approximately five billion years, the sun will become a red giant and consume the inner planets entirely. A

gamma-ray burst from a sufficiently nearby supernova could sterilize one hemisphere of the planet in a

single afternoon. A supervolcanic eruption from the Yellowstone or Toba caldera could collapse global

agriculture within a year. These are not science-fiction scenarios. They are entries on the actuarial table of

being a planet.

T H E  W R O N G  Q U E S T I O N
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The conventional environmental frame treats human action
as the primary threat to nature. The physics frame notices

that nature, on a long enough timeline, is the primary
threat to nature.

The biosphere has always been on a clock. It survived the previous mass extinctions through luck and

through the radiation of survivors. It has no agency in those events. It is a passenger. The asteroid arrives

and the asteroid does what it does.

What changed approximately 200,000 years ago is that one species inside the biosphere became capable

of  seeing the asteroid coming.  What  changed approximately fifty  years  ago is  that  the same species

became  capable  of  doing  something  about  it.  The  first  asteroid  deflection  mission,  NASA's  DART,

successfully altered the orbit of a small asteroid in 2022. The technology is primitive. It will improve.

Within  centuries,  the  biosphere  of  Earth  will  be,  for  the  first  time in  four  billion  years,  an  actively

defended system rather than a passive target.

This is not a story of human damage. It is a story of the biosphere acquiring, through evolution, an organ

capable of protecting it. Calling that organ a threat to the biosphere is a category error of the highest

order. It is like calling the immune system a threat to the body it is part of.

The inherited frame does not have a place for the asteroid question because the inherited frame was

written by people who had not yet had the thought that the biosphere needs defending in the first place.

The frame assumes the biosphere is the default and humans are the perturbation. The physics says the

biosphere is the perturbation, briefly carved out of cosmic disorder by an entropy gradient, and humans

are the perturbation's first and only chance at lasting more than another few hundred million years.

If you love this planet, the asteroid question is not optional. It is the question you have to answer before

any other environmental question makes sense.

·  ·  ·
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A

C H A P T E R  T H R E E

The Pleistocene
The peak nature era we romanticize had ice across continents
and would kill most of us in a week. Is that the target we want
back?

sk an environmentalist when nature was at its peak, and the implicit answer is almost always

somewhere between the late  Pleistocene,  roughly 50,000 years  ago,  and the early Holocene,

roughly 10,000 years ago. This is the window before agriculture, before cities, before industry,

before the great human transformation of the land.

It is also a window in which most of the people now reading this essay would die within a week.

The late Pleistocene was an ice age. Ice sheets two miles thick covered most of Canada, Scandinavia, and

northern Eurasia. Sea levels were 120 meters lower than today. Average global temperatures were five to

six degrees Celsius cooler. Storms were larger. Droughts were longer. The interior of continents was a

cold, dry steppe inhabited by mammoths, dire wolves, short-faced bears, saber-toothed cats, and predators

that treated human-sized primates as a routine food group. The Australian Pleistocene included three-

meter-tall flightless birds and seven-meter constrictor snakes. The South American Pleistocene included

ground sloths the size of elephants. The North American Pleistocene included a species of bear, Arctodus

simus, that could outrun a horse.

The total human population on Earth at this peak was approximately one to ten million people, scattered

across the planet in bands of a few dozen. Infant mortality approached fifty percent. Most adults died

before forty. Hunger was constant. Medicine was nonexistent. The ecosystem services we now take for

granted, clean water on demand, predictable food supply, freedom from large predators, were absent or

unreliable.

When we say we want to restore nature, we almost never
mean we want to restore that. We mean we want a curated
theme-park version of it, accessible by Subaru, populated

by photogenic megafauna, with no real risk of being eaten.

T H E  W R O N G  Q U E S T I O N
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This  is  not  a  small  inconsistency.  It  is  the  central  incoherence  of  the  conservation  baseline.  The

Pleistocene we romanticize is a Pleistocene that never existed. We have edited out the predators, the cold,

the hunger, the disease, the early death, and the continuous biological terror of being a mammal in a world

full of other mammals that would happily eat you. What remains is a postcard.

The honest version of the question is this. If we could actually restore the Pleistocene, with all of its

predators,  all  of  its  diseases,  all  of  its  climate  volatility,  would  we?  The  answer,  for  almost  every

environmentalist, is no. Which means the actual goal was never the Pleistocene. The actual goal was a

particular curated subset of the Pleistocene, with the inconvenient parts removed.

That is fine. It is also a much more honest description of what conservation actually does, which is to

engineer landscapes that resemble selected portions of selected prior eras, optimized for human values

like aesthetic beauty, recreational access, charismatic species, and ecosystem services. Conservation is not

the restoration of nature to a pristine state. It is a curatorial practice with strong aesthetic preferences and

weak philosophical foundations.

Once you see this, the baseline question becomes unavoidable. There is no objective state of nature to

restore.  There is  no year on the calendar that  nature itself  prefers.  The Cambrian,  the Devonian,  the

Permian, the Cretaceous, the Pleistocene, the Holocene, every one of them is a temporary configuration of

matter and energy, briefly stable, then displaced by the next configuration. The earth has no nostalgia. The

biosphere has no preferred decade.

The choice of  baseline is  therefore a human choice,  made for human reasons,  defended with human

aesthetics. That is not a criticism. It is simply a fact that the inherited frame has obscured. Once it is

named, the next question becomes possible: if we are going to make a choice anyway, on what principles

should the choice be made?

·  ·  ·
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C H A P T E R  F O U R

The inventory
We have catalogued, sequenced, and digitally backed up more
of the biosphere than has ever existed in writable form. Are we
only counting the losses?

n the year 2000, the total amount of digital information ever recorded by the human species was

approximately two exabytes. In 2026, the global datasphere is on the order of 200 zettabytes. The

ratio is a factor of 100,000 in twenty-six years. We are storing information at a rate that has no

precedent in the history of any species on this planet.

A nontrivial fraction of that information is about the biosphere itself.

Every sequenced genome is a permanent record of a configuration of biology that took four billion years

to assemble. The number of fully sequenced eukaryotic genomes has grown from one in 1996 to many

thousands  today,  including  most  of  the  model  organisms,  hundreds  of  crop  species,  hundreds  of

vertebrates, and a rapidly growing catalogue of plants, fungi, and invertebrates. The Earth BioGenome

Project aims to sequence the genomes of all 1.8 million named eukaryotic species within the next decade.

The information density of that effort is staggering. The genome of a single mammal is roughly three

billion base pairs, equivalent to several gigabytes of raw text.

Every biodiversity database is a permanent record of a configuration of ecology. The Global Biodiversity

Information  Facility  now  holds  more  than  2.5  billion  species  occurrence  records.  Citizen  science

platforms like iNaturalist have crossed 200 million observations. Acoustic monitoring networks record the

vocalizations  of  birds,  whales,  bats,  and  insects  continuously,  building  libraries  that  will  outlast  the

species that generated them. Camera trap networks now monitor wildlife on every continent, producing

image archives that any biologist of the nineteenth century would have considered impossible.

Every  climate  model  is  a  permanent  record  of  how the  system is  understood  to  work.  The  CMIP6

ensemble alone represents the contributions of dozens of independent research groups, simulating the

Earth's  atmosphere,  oceans,  ice sheets,  and biosphere at  resolutions that  would have been considered

fantasy when the Clean Air Act was passed. The same is true of hydrological models, ecosystem models,

soil carbon models, and integrated assessment frameworks.

T H E  W R O N G  Q U E S T I O N
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For the first time in the four-billion-year history of life on
Earth, the biosphere has a writable backup. We are the

species building it. This is not damage. It is preservation at
a higher tier.

The inherited frame does not know what to do with this fact. The inherited frame counts losses. It does

not count the inventory being constructed in parallel. It does not count the genomic record of a species

that has gone extinct in the field but whose entire genetic blueprint is preserved in cold storage. It does

not count the seed banks at Svalbard and Kew that hold millions of preserved seeds against future loss. It

does not count the cryopreservation programs that maintain viable embryos of vanishing species. It does

not count the deep-time stratigraphic record now digitized and accessible to any researcher in the world. It

does not count the Wikipedia articles, the field guides, the photographic archives, the recorded songs.

None of this is a substitute for living ecosystems. The inventory is not the territory. A genome in cold

storage is not a wolf running through a forest. The point is not that the inventory replaces the biosphere.

The point is that the inventory is itself a layer of the biosphere, a new informational substrate that did not

exist before, and that the inherited frame is silent about its existence.

There  is  a  deeper  claim  available  here,  if  we  want  to  make  it.  Information  is  physical.  Landauer's

principle, demonstrated experimentally, establishes that erasing a single bit of information has a minimum

thermodynamic cost.  Information is  therefore not  just  metaphor.  It  is  a  physical  quantity,  with mass-

equivalent energy, governed by the same thermodynamic laws as everything else. When humans build a

catalogue of the biosphere, they are not creating a symbolic shadow. They are creating a parallel physical

structure that encodes the biosphere in a more durable substrate. Silicon and oxide ceramics outlast bone

and protein. A genome on a hard drive is, in a real sense, a copy of the genome with a longer expected

lifetime than the original.

The biosphere has been losing information continuously since the first mass extinction. What has changed

in the last fifty years is that for the first time, the biosphere is also gaining information at a rate that

exceeds the rate of loss. Whether the net is positive or negative is an empirical question we have not yet

answered, because the inherited frame has not asked it.

The honest position is humility. We do not know whether the biosphere is currently a net gainer or a net

loser of information. We do know that the inventory is real, that it is growing, that it is durable, and that it

is unprecedented. To ignore it in our accounting is to misrepresent the state of the system we claim to

love.

T H E  W R O N G  Q U E S T I O N
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T

C H A P T E R  F I V E

The constructive turn
What would environmental policy look like if it were designed
to make Earth richer, smarter, and more resilient?

he inherited frame has an objective function. It is the minimization of human impact. Reduce

emissions. Reduce land use. Reduce consumption. Reduce population growth. Reduce, reduce,

reduce.  The  good  environmental  policy  is  the  policy  that  reduces  the  most.  The  bad

environmental policy is the policy that reduces the least.

This is a coherent objective function. It  is also a strange one. No other domain of human activity is

organized  around  minimization  as  the  primary  goal.  Medicine  is  not  organized  around  minimizing

intervention.  Education is  not  organized around minimizing instruction.  Engineering is  not  organized

around minimizing construction. In every other domain, the goal is to build capacity, to extend possibility,

to make the system richer and more capable over time. Only in environmental policy do we treat the

absence of human action as the gold standard.

There is a reason for this, and it is honest. The first generation of environmentalists faced industries that

had no constraint on impact at all. Rivers caught fire. Air in major cities was visibly toxic. Whole species

were being hunted to extinction for fur, oil, or sport. The minimization framework was the right response

to  a  context  in  which  human  action  was  overwhelmingly  destructive  and  there  was  no  other  lever

available. Reduce was the only verb that mattered.

That context is not the current context. The marginal additional human emission of carbon, in 2026, is

regulated,  taxed,  monitored,  and  politically  expensive.  The  marginal  additional  act  of  biological

destruction  is  illegal  in  most  jurisdictions  and  increasingly  enforced.  The  frontier  of  environmental

progress is no longer where it was in 1970. The low-hanging fruit of obvious destruction has been picked,

or at least named.

The new frontier is constructive. It is the set of things humans could do, with current and near-future

capacity, that would make Earth a richer, smarter, more resilient system than it is today.

T H E  W R O N G  Q U E S T I O N
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A constructive environmental policy does not abandon
protection. It adds to it. It treats minimization as one tool

among many, not as the entire toolkit.

Consider what a constructive program looks like, drawn from work already underway in laboratories,

conservation organizations, and engineering teams around the world.

Active  climate  intervention. Direct  air  capture  of  carbon  dioxide  is  no  longer  hypothetical.  The

technology exists. The cost is falling. At sufficient scale, it can return atmospheric CO2 to pre-industrial

levels regardless of source emissions.  Stratospheric aerosol injection is  technically feasible.  It  is  also

enormously dangerous if deployed without governance, which is why governance research matters more

than the moratorium that currently substitutes for it. Marine cloud brightening, enhanced rock weathering,

and ocean alkalinity enhancement are all in early demonstration. None of these are excuses for continued

emissions. All of them are tools for actively restoring the system rather than merely slowing its degrada‐

tion.

Assisted  migration. Many  species  cannot  move  fast  enough  to  track  shifting  climate  zones.  Their

evolutionary clock is too slow for our anthropogenic forcing. Humans can move them. We can move tree

species toward higher latitudes ahead of warming. We can relocate amphibians toward suitable refugia.

We can transplant coral genotypes adapted to higher temperatures into reefs that would otherwise die.

This is not natural. It is also not damage. It is a form of stewardship that the inherited frame has no

vocabulary for, because the inherited frame assumes nature should be left alone, and leaving nature alone

in a rapidly changing climate is a death sentence for species that cannot adapt fast enough.

De-extinction and genetic rescue. The genomes of  the woolly mammoth,  the passenger pigeon,  the

thylacine,  and  dozens  of  other  lost  species  are  now  sequenced  and  increasingly  understood.  The

reintroduction of these species, or close functional analogs, is no longer impossible. It is contested, but the

contest is mostly philosophical rather than technical. The same techniques can rescue species not yet lost.

The  northern  white  rhinoceros  has  a  viable  future  only  because  of  in-vitro  fertilization,  surrogate

gestation, and genome editing of the last remaining cells. None of this is consistent with the do-no-harm

frame. All of it is consistent with the build-and-preserve frame.

Planetary defense. The NASA DART mission proved in 2022 that kinetic impactors can alter the orbits

of small asteroids. The technology will scale. Within a century, Earth will be the first planet in the solar

system, perhaps the galaxy, that can systematically defend its own biosphere against astronomical events.

T H E  W R O N G  Q U E S T I O N
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The cost of this capability is trivial relative to the value of what it protects. The fact that it is not a central

pillar of environmental policy in 2026 is itself a sign that the inherited frame has not caught up with the

work that needs doing.

Continuous biospheric intelligence. The set  of  technologies emerging at  the intersection of  satellite

remote  sensing,  in-situ  sensor  networks,  environmental  DNA,  machine  learning,  and  physics-based

simulation is making it possible, for the first time, to know the state of every river, every airshed, every

forest,  every  reef  in  real  time.  This  is  what  we  are  calling  Environmental  Superintelligence  at  our

company, and it  is not a metaphor. It  is the literal capacity to perceive, model,  and reason about the

biosphere  as  a  unified,  dynamic  system,  the  same  way  the  financial  system  is  currently  perceived,

modeled, and reasoned about. The biosphere has never had this. It has never been seen, in real time, as it‐

self.

None of these capabilities replace conservation. All of them extend it. The constructive turn is not the

abandonment of caution. It is the recognition that caution alone is not a complete strategy for a four-

billion-year-old system that has finally produced a species capable of helping it.

The question, asked seriously, is not whether we are allowed to act constructively. The question is what

we are losing every year that we do not.

·  ·  ·
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A

C H A P T E R  S I X

The frame itself
Humans damage. Nature needs protecting from us. Is that
actually true, or just the only story I was handed when I
started caring? What would change my mind?

ll five of the preceding chapters have circled this one. The 1970s, the asteroid, the Pleistocene,

the inventory, and the constructive turn are all  symptoms of a single underlying frame. That

frame is the proposition that humans are the problem and nature is the patient.

The frame is so deeply embedded in the cultural water that asking whether it is true sounds, to most

people who care about Earth, like asking whether gravity is true. It is not a thesis. It is the ground on

which thesis and antithesis stand. To question the frame is to position oneself outside the tribe of people

who love nature.

This essay is written from inside that tribe. I love nature. I have spent my professional life trying to help

it. That is not a credential. It is a precondition for taking the next sentence seriously. The frame is wrong.

Or, more precisely, the frame is incomplete in a way that has begun to do damage of its own.

Consider what the frame asks the reader to believe.

It asks the reader to believe that humans are categorically different from every other species that has ever

existed  in  their  relationship  to  the  biosphere.  Every  other  species  shapes  its  environment,  often

dramatically. Earthworms move more soil than any human civilization. Beavers terraform watersheds.

Coral polyps build continental shelves. The cyanobacteria of the Great Oxygenation Event two and a half

billion years ago caused the largest mass extinction in the history of life, by filling the atmosphere with a

metabolic waste product that was lethal to most existing organisms. We, in comparison, are amateurs. The

cyanobacteria were not damaging nature. They were doing what life does, which is to alter the substrate it

lives in. We do the same thing. Calling us uniquely damaging requires an exception that no biologist

would grant to any other species.

It asks the reader to believe that the absence of human action is a stable reference state. It is not. In the

absence of human action, the Pleistocene happens. Then the Holocene happens. Then the next ice age

happens. Then a supervolcano happens. Then an asteroid happens. Then the sun expands. The biosphere

T H E  W R O N G  Q U E S T I O N
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is  not  in  equilibrium.  It  is  in  a  long  succession  of  disequilibria,  each  one  ending  the  previous

configuration. The reference state we are nostalgic for is itself a temporary configuration of physics that

was always going to end regardless of whether we existed.

It asks the reader to believe that the trajectory of the biosphere is best evaluated by counting losses. The

data are clear that we are in a period of elevated extinction. The data are equally clear that we are in a

period  of  unprecedented  information  growth,  ecological  understanding,  technological  capability,  and

constructive  intervention.  The  inherited  frame  counts  only  the  losses  and  treats  the  gains  as  either

irrelevant or as further evidence of damage. This is not science. It is selective accounting.

A frame strong enough to survive its own examination does
not need to be defended by refusing the examination. The
willingness to ask the question is the proof that the inquiry

is serious.

What would change my mind? The honest answer is that I would update toward the inherited frame if I

saw  evidence  that  humans  were  destroying  the  biosphere  faster  than  any  prior  perturbation  in  the

geological record. The data do not support this. The Permian-Triassic extinction was many times more

severe. The Chicxulub impact was orders of magnitude more rapid. The Great Oxygenation Event was

longer and more transformative. We are not, by any honest geological standard, the worst thing that has

ever happened to Earth.

I  would  also  update  if  I  saw  evidence  that  the  biosphere  had  agency  without  us.  It  does  not.  The

biosphere,  considered  as  a  self-organizing  system,  has  no  foresight,  no  planning,  no  defense  against

external shocks, no capacity to maintain its configuration in the face of physics. The biosphere is, in the

most literal sense, helpless. We are the first part of it that is not.

I would update if I saw evidence that doing nothing is a coherent strategy. It is not. The biosphere of fifty

years from now will be different from the biosphere of today regardless of what we do. Doing nothing

does not preserve the current configuration. It selects a different configuration, by default, often a worse

one. The choice is not between intervention and stasis. The choice is between intentional intervention and

unintentional intervention, between thoughtful stewardship and accidental drift.

The inherited frame does not have a place for any of these updates because it was not built to be updated.

It  was  built  to  be  a  moral  position.  Moral  positions  are  not  propositions  about  the  world.  They are

commitments to a way of seeing the world. Their strength is their stability. Their weakness is that they

cannot incorporate evidence that does not fit.
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The proposition I am offering instead is not a moral position. It is a physical one. Life is a structure that

builds knowledge against the pull of entropy. Earth is one instance of that structure. Humans are the first

part of the structure that can model the structure itself. What we do with that capacity is the only question

worth asking in 2026.

The inherited frame says the answer is to do less. The physics says the answer is to do better. These are

not the same answer. And the difference between them, compounded across the next four billion years, is

the difference between a biosphere that survives and a biosphere that ends on schedule.

·  ·  ·
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I

E P I L O G U E

What comes next

f the six chapters of this essay are read as criticisms, the essay has failed. The criticism is the easy

part.  Any  sufficiently  honest  observer  of  the  environmental  movement  in  2026  can  list  its

incoherences. The harder part is what follows.

What  follows  is  a  constructive  program.  Continuous  information  infrastructure  replacing  episodic

regulation. Real-time biospheric intelligence replacing quarterly compliance. Active climate intervention

complementing emissions reduction. Assisted migration complementing protected areas.  De-extinction

complementing endangered-species protection. Planetary defense complementing terrestrial stewardship.

A growing biospheric inventory counted as an asset rather than ignored as a footnote. A constructive

objective function, the maximization of biospheric information, resilience, and capacity, replacing or at

least augmenting the minimization function that has defined the field for fifty years.

None of this is anti-environmentalist. All of it is post-environmentalist, in the sense that it accepts and

extends the foundational love of nature while rejecting the specific 1970s architecture that the movement

happens to be built on. The love is the constant. The architecture is the variable.

Every biosphere has a clock.

Earth's clock is the asteroid, the gamma-ray

burst, the supervolcano, the dying sun.

Without something inside it that can model and

act beyond what it can touch, every living thing

we love eventually ends.

Not by accident. By physics.
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The work of the next century is to build that something. Not a replacement for nature, but a part of nature

that nature has finally produced. An organ of foresight in a body that, for four billion years, had none. The

biosphere has spent its entire history as a passive target. It is, just now, becoming an active defender of it‐

self.

That is what we are building Environmental Superintelligence for. It is also why the question on the cover

of this essay is not rhetorical. The question is whether we will recognize the work in time to do it. The

frame we inherited will not get us there. The next frame might.

Which question lands hardest for you? Which one would you ask differently? The point of the exercise is

not the answers. The point is to ask again.

·  ·  ·
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About this essay

This essay is part of a larger body of work on the physics, information

theory, and policy architecture of environmental systems. The full corpus

lives at jedanderson.org, including foundational papers on the Bond-Bit

Asymmetry, the Boundary Dominance Principle, the Architecture of

Immunity, and the Self-Writing Universe framework.

Environmental Superintelligence is the operational name for the system

being built at EnviroAI to give Earth's natural systems a cognitive voice in

operational and regulatory decision-making.
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