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People ration attention. The brain's 20 watts barely change with hard thinking, so avoiding thought saves
almost no energy; what deliberation costs is felt, and a chooser keeps a default whenever the bits needed to beat it
cost more than they are expected to gain. A nudge attenuates a decision's variety and passes its absorption to the
architect, whose objective decides whether the attenuator serves the chooser or captures them. Empires and
churches regulated what people call peace in the same way, and every asymmetry of the book is a budget of
variety.

The mammal's budget

Thinking hard barely moves the brain's energy meter. The brain is about 2% of body weight yet "accounts for
about 20% of the oxygen and, hence, calories consumed by the body," and "this high rate of metabolism is
remarkably constant despite widely varying mental and motoric activity" (Raichle and Gusnard 2002). That is a
budget of about 20 W (Balasubramanian 2021). Task-evoked increases are "often <5%" (Raichle 2009): about a
watt, under one kilocalorie per hour of hard thought, and cortical computation itself takes only about 0.1 W (Levy

and Calvert 2021). Avoiding thought saves almost nothing.

Energy shaped the brain's architecture instead. Spikes are so costly that Lennie argues energy limits, "possibly
to fewer than 1%, the number of neurons that can be substantially active concurrently," which "explains ... the
need for mechanisms of selective attention" (Lennie 2003). Attention is the brain's answer to its own power bill.
The body paid too: by the expensive-tissue hypothesis, our large brain was financed by a smaller gut, made
possible by "high-quality, easy-to-digest food," above all meat (Aiello and Wheeler 1995).

Behavior economizes attention without letting up. People pick the less demanding of two courses even when

unaware of the difference (Kool et al. 2010), and 170 studies across 29 countries lead their authors to conclude

that "mental effort is inherently aversive" (David, Vassena and Bijleveld 2024). The currency is not glucose: ego
depletion, the account in which effort draws down a fuel, failed a 23-lab preregistered replication with d = 0.04
(Hagger et al. 2016). Felt effort reads better as an opportunity-cost signal over scarce executive capacity (Kurzban
et al. 2013), while energy is saved where it is literal: walkers re-optimize their gait within minutes for savings
under 5% (Selinger et al. 2015). What people ration in thought is attention, priced by what else it could do.

Attention, measured

What has shortened is the time people spend on one screen before switching. Gloria Mark's in-situ studies of

knowledge workers found about two and a half minutes in 2004, 75 seconds around 2012 and a mean of 47
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seconds, median 40, in recent years (Mark, APA interview; Mark et al. 2016), with shorter focus going with lower

productivity. Most of the decline came before short video spread, and Mark now says "we seem to have reached a
steady state." The measure is switching behavior from small samples, and it says nothing about capacity;
collective attention turns over faster too (Lorenz-Spreen et al. 2019).

The case against short video is correlational. A meta-analysis of 71 studies and 98,299 participants links short-
form-video use to poorer attention (r = —.38), and its authors warn that the results "should be interpreted
cautiously given the predominance of cross-sectional designs"; a longitudinal experiment they cite "showed no
significant change following SFV use" (Nguyen et al. 2025). The "8-second attention span, shorter than a
goldfish's" is a myth, a 2015 Microsoft Canada marketing figure credited to "Statistic Brain" for which the BBC

found no evidence (BBC). What holds is that digital workers switch focus about three times as often as in 2004.

Herbert Simon stated the economics in 1971: "a wealth of information creates a poverty of attention" (Simon
1971). Foraging theory reads short dwell times without pathology. Charnov's marginal value theorem says a
forager should leave a patch when its marginal yield falls to the habitat's average rate, so the optimal stay shortens
as travel between patches gets cheaper (Charnov 1976), and people foraging for information follow the same rule
(Pirolli and Card 1999). A short-video feed puts the next patch one swipe away, each decision worth about one bit,

so short dwell is what an optimal forager would choose there. The welfare question is whose objective sets the

patches (Proposition 6.2).

Forecast 6.1 (Dwell time follows switching cost). Through 2030, median dwell time per item tracks the cost
of reaching the next item, whatever the content's length: it falls as switching gets cheaper, and an added delay

or confirmation lengthens it.

Horizon 2030-12-31

Probability  70%

Check Read the experiments published from 2027 through 2030 that vary only the cost of switching, such as a
delay or a confirmation step, and measure dwell time per item. The forecast holds if most of them find
that the added cost lengthens median dwell time; it fails if most find no effect, or if none is published.

A budget for deliberation

Definition 6.1 (Attention budget). A chooser faces decisions J = 1, ..., J in a period, each with a default.
Finding decision j's best option means resolving H j bits of uncertainty at a utility cost Cpit per bit, for an
expected gain G?tt > 0 over the default. The chooser's attention budget is the number of bits H ¢4 it can

resolve in a period, the channel capacity of a human regulator.
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Proposition 6.1 (When defaults win). (i) Alone, a decision keeps its default iff G?tt < et H 4. (i1) Under
the budget, the chooser deliberates exactly on the decisions with G?tt / H j > Cbit T p:}tlt, where the
shadow price of attention p:}ét > 0 is the lowest at which those decisions fit in H ¢ ; it rises as more
decisions compete, and so does the share settled by default. (iii) If deliberation can be partial, at a cost Cy,¢

per nat of information between the state and the choice, option % is chosen with probability
gi e /Cnat
Zk qx euk'/cnat

where u; is its payoff and @; its prior probability of being chosen, so choices collapse onto the prior as

Pr[i] =

attention gets dear (Mat€jka and McKay 2015; locals q;, U;, Cpat)-

V¥ Proof

Part (ii) is a fractional knapsack whose Karush—Kuhn-Tucker conditions rank decisions by gain per bit and
admit them until the budget binds; adding decisions above the threshold can only raise the multiplier. Part (iii) is
Matéjka and McKay's theorem for entropy-costly attention, building on Sims 2003. n

The proposition is Simon's poverty of attention as an inequality: an information-rich world raises the shadow
price of a bit of deliberation, and every decision whose gain per bit falls below it goes to whoever set the default.

Defaults are rational inattention.

Defaults are the strongest nudges on record. Automatic enrollment raised 401(k) participation from 37% to
86% (Madrian and Shea 2001). Effective organ-donor consent runs 4.25-27.5% in opt-in countries and 85.9—
99.98% in opt-out ones, though actual donations rose only 16.3% (Johnson and Goldstein 2003): defaults move

stated choices more than outcomes. Across 58 studies defaults average d = 0.68 (Jachimowicz et al. 2019),

while nudges as a class shrink to d &~ .04 after correction for publication bias (Maier et al. 2022). Defaults also
carry endorsement, so a sticky default is not proof of inattention alone. The speed default of §5.6 is a special case.

Definition 6.2 (Nudge). Let O™ be the chooser's best option and Ogef a default kept with probability Pkeep -
The architecture leaves the chooser to resolve, on average,

(1 - pkeep) H(O* | o* 7é Odef) bitS, AH = H(O*) - (1 - pkeep) H(O* | o* 7é Odef)

A nudge is a default that removes these A H bits, the variety it attenuates: Beer's attenuation applied to a
person. It moves their absorption to the architect, who must carry the model of the chooser.

By requisite variety, an outcome's variety cannot fall below what the regulator leaves unabsorbed, so a default
leaves a decision's variety intact and the architect computes what the chooser no longer does. Thaler and Sunstein
require that a nudge be "easy and cheap to avoid" (Thaler and Sunstein), the rule that keeps the escape channel

open.
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Proposition 6.2 (Whose purpose). Let an architect set personalized defaults from its model J of the
chooser's values 17, to maximize its own objective. If that objective is the chooser's utility, a better model
raises the chooser's welfare on both counts: more deliberation absorbed, and defaults nearer to the best
option. Otherwise a better model still absorbs more deliberation, and it also lets the architect pick, among the

defaults the chooser will not escape, those that serve the architect.

V¥ Proof

By Proposition 6.1 (i), the chooser escapes a default only when the expected loss exceeds Chit H. j; below that

bound the architect's objective alone sets it, and a sharper ¥ widens the set of defaults that trigger no escape.

The better the model, the more the regulated system serves the regulator's purpose; in Stafford Beer's words,
"the purpose of a system is what it does" (Beer 2002). A feed optimized for time spent saves its users deliberation
and spends their time, the case Thaler calls sludge (Thaler 2018). Engagement optimization is misalignment at the
scale of one person (§13.8).

Forecast 6.2 (Agents as personal choice architects). By the end of 2030, a personal Al agent that sets
defaults on its users' behalf (subscriptions, purchases, settings) reports more than 100 million monthly users,

and field data show its personalized defaults overridden less often than one-size defaults in the same domain.

Horizon 2030-12-31

Probability 25%

Check Read company disclosures for user counts and published field studies, by the company or by researchers,
for override rates. The forecast holds if both conditions are met by the horizon; it fails otherwise.

Peace and the helmsman

People say they want to save time and keep their peace, and the two demands are one: fewer corrections per
unit of life. Peace on this reading is the absence of error, with essential variables held inside their bounds at low

regulatory cost, which is homeostasis as a person lives it (§6.5).

W. Ross Ashby built peace as a machine. His homeostat, finished on 16 March 1948, coupled four units
whose essential variables had to stay in bounds; when one strayed, a stepping switch gave its unit new random
parameters, searching 390,625 combinations in all, until the whole held still (Cariani 2009; Ashby). Ashby called

the property ultrastability: one loop regulates, and a second resets the first when regulation fails. Struggle is the
second loop searching, and peace is its rest.

Empires regulated peace on their subjects' behalf. Juvenal's tenth satire says the Roman people, who once
handed out imperium, fasces, legiones, omnia, now anxiously long for two things only, panem et circenses, bread
and circuses (Juvenal, Satire X). The bread was an institution: in 2 BC those "in receipt of public grain ...

comprised a few more than 200,000 persons" (Res Gestae). Grain and games held the city's essential variable,
public order, and attenuated political variety to two channels. Juvenal's complaint is that the regulator replaced the

agency it served.
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The Church was the longer-lived regulator. Before print, Benedict Anderson notes, Rome won every war
against heresy "because it always had better internal lines of communication than its challengers" (Anderson).
Michel Foucault traced modern government to the Christian pastorate, an art of "taking charge of men collectively
and individually throughout their life," where the Greek pilot "does not govern the sailors; he governs the ship"
(Foucault). Its marriage rules reshaped European kinship (Schulz et al. 2019), and in 2026 it addressed the

machine, objecting to an Al whose morality is set by a few (§13.7).

Such institutions are what Stafford Beer called attenuators. Out of everything people might do, they select the
few things they should do and spare each person the cost of choosing; the spared cost is the peace, and a liturgical
calendar that synchronizes millions without messages is regulation at scale. Describing what an institution
regulates says nothing about the truth of its faith, and the analogy mixes levels and can hide coercion, belief and
contingency; religions as recipes for alignment are §13.7's subject.

The vocabulary carries the same idea. Greek kybernetes is a steersman, from kybernan, "to steer or pilot a
ship" (Etymonline), and Latin borrowed it as gubernare, "originally 'to steer, to pilot," whence govern, governor
and government (Etymonline). Ampere in 1834 named cybernétique the "étude des moyens de gouvernement"
(CNRTL). Maxwell's "On Governors" (1868) analyzed the feedback of steam engines, and in 1948 Wiener,
crediting that paper, chose "the name Cybernetics, which we form from the Greek »ufeQvitng or steersman"

(Wiener, via Language Log).

The chain closes in software. Kubernetes, the container system Google open-sourced in June 2014 (Google),
takes its name from the Greek "meaning helmsman or pilot" (Kubernetes), and its 2019 documentation called the
word "the root of governor and cybernetic" and its mechanism control processes that "continuously drive the
current state towards the provided desired state" (Kubernetes, 2019): a negative-feedback loop over a fleet. Its co-

founder Tim Hockin says there is "no magic behind the name" (The Changelog), so the lineage is a rhyme. It still

says what steering is: sensing error and correcting it.

Forecast 6.3 (Bread and circuses, computed). By the end of 2030, recipients of large cash-transfer programs
vote, volunteer and join civic groups less than comparable controls: where Al displaces work, transfers plus

abundant Al entertainment settle into a low-participation homeostasis.

Horizon 2030-12-31

Probability  20%

Check Read the evaluations published from 2027 through 2030 of cash-transfer programs with at least 1,000
recipients that compare turnout, volunteering or civic membership with controls. The forecast holds if
most of them find recipients lower on these measures; it fails if most find participation unchanged or
higher, or if none is published.

It is all cybernetics

Read as method, the claim that it is all cybernetics commits the book to a grammar of feedback, regulation
and variety. Rosenblueth, Wiener and Bigelow defined its negative form as one in which "the signals from the goal
are used to restrict outputs which would otherwise go beyond the goal," and its positive form as one that "adds to
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the input signals, it does not correct them"; "all purposeful behavior may be considered to require negative feed-
back" (Rosenblueth, Wiener and Bigelow 1943).

Negative feedback that holds a variable near a set point is homeostasis, Walter Cannon's word for the
processes "which maintain most of the steady states in the organism"; he insisted that it "does not imply something
set and immobile, a stagnation. It means a condition—a condition which may vary, but which is relatively
constant" (Cannon 1932). Positive feedback amplifies "an insignificant or accidental initial kick" (Maruyama

1963). Variety counts the states a regulator must tell apart, and requisite variety is its conservation law.

In that grammar every asymmetry of the book is a budget of variety. A verifier must have the variety of the
generator's errors (§4.6). A model must have the variety of its task, and more is not worth paying for (Definition
3.1). A brake must act faster than the loop it governs can grow (Proposition 4.3), which makes latency a loop
delay. Each object of the book then has a cybernetic role:

Object Cybernetic role Home

Verification the sensor: how cheaply error can be measured = Chapter 2

Compute and gigawatts = the regulator's power Chapter 3, Chapter 10
Variety the regulator's repertoire Chapter 4

Latency loop delay, which bounds steering Chapter 5

Attention the channel capacity of the human regulator §6.3

Topology where the regulators sit Chapter 7

Recursion a positive loop on intelligence itself Chapter 11
Alignment the setpoint: whose essential variables are held = Chapter 13

Inertia the time constant of the plant Chapter 15

Two warnings keep the table honest. Wiener denied that markets regulate themselves (4:48). And in the

research loop the negative feedback that bounds the runaway is physical: compute is the homeostat (Proposition
11.2).

Every loop in the table ends at a human, and Al amplifies everything except the human channel. Ashby saw
the opening: intellectual power can be amplified (4:12). When the human channel cannot absorb the variety,
regulation must be delegated, and Proposition 6.2 says delegation is safe only when the delegate's objective is
ours. Wiener saw the cost: "The future offers very little hope for those who expect that our new mechanical slaves
will offer us a world in which we may rest from thinking. Help us they may, but at the cost of supreme demands
upon our honesty and our intelligence" (God & Golem, Inc.). Peace is a well-regulated loop, and the book's
questions are who holds the helm, what setpoint it steers toward and how fast the loop can turn.

The attention economy is the grammar's simplest positive loop: engagement yields data, data a better model of
the user, and the model a more engaging feed, checked by fatigue, time and regulation; Figure 11.1 draws the same
loop for research. Closing the labor gaps of the coming decade frees hours, and that loop is waiting for them.
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Forecast 6.4 (Freed hours are recaptured). Through 2030, people whose paid hours fall spend more of the
freed hours on screen media (television, streaming, games and leisure computer use) than on education, care,
civic life and in-person company combined, so closing labor gaps regenerates attention gaps.

Horizon 2030-12-31
Probability  60%

Check Compare people whose paid hours fell with similar people in the American Time Use Survey, using the

latest published analysis or the microdata available at the horizon. The forecast holds if the screen-media
categories absorb more of the freed hours than education, caring for others, volunteering and in-person

socializing combined; it fails otherwise.
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