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The United States is experiencing a stark whiplash in its labor market. In
2025, mass layoffs have surged to levels not seen since the Great Recession
, over 1.09 million job cuts were announced in the first ten months of the
year, a 65% jump from 2024'. Companies across tech, retail, and logistics
are aggressively "right-sizing" their payrolls, often citing cost-cutting and
accelerated adoption of AI automation as justification?. Warehousing
alone saw a 378% year-on-year increase in layoffs as automated systems
displaced roles once considered secure®. This wave of redundancies has
loosened the once-tight labor market, making it harder for displaced

workers to find new roles?.

Yet, paradoxically, behind this glut of job cuts lies an underlying scarcity of
labor. The Great Resignation of 2021,2022 marked an exodus of workers from
the labor force, a trend only partially reversed. By mid-2024, U.S. workforce
participation remained 1.7 million workers below its pre-pandemic level®.
Early retirements surged and younger cohorts showed reluctance to fill the gap.
Immigration , the historical remedy for U.S. labor shortfalls , has also fallen
short. Pandemic-era travel restrictions and stricter immigration sentiment led to
a shortage of migrant workers, exacerbating vacancies in critical industries®. In
the past, high immigration helped counterbalance aging demographics, but in
recent years a decrease in immigration has removed a large portion of the
potential working-age population’. Even as enforcement priorities shift (with
ICE now focused on deporting serious criminals), net labor inflows remain
subdued. The result is a structurally tightening labor pool, especially in skilled

trades and caregiving roles that cannot easily be outsourced.

Demographics are the ultimate driver. The nation is aging into a chronic worker
deficit. The population over 65 is growing nearly five times faster than the
working-age population. Baby boomers are retiring in record numbers,

while birth rates remain below replacement levels. This is not a cyclical



downturn; it is a permanent labor scarcity. As one analysis notes, "an aging
population and a labor shortage accelerate industrial automation.” When human
labor is scarce, machines will step in to fill the void. The solution is clear:

expanding the nation's productive hours through automation.®”

re:venture U.S. Natural Population Growth Downturn (1991-2024)
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Source: U.S. Census / vital statistics (natural increase) and immigration
estimates. Why it matters: U.S. natural population growth (births minus
deaths) has declined from 1.99 million in 1991 to just 131,474 in 2021,
recovering slightly to 502,937 by 2024. Immigration has surged from 698,732
in 1991 to 2.8 million by 2024, becoming the dominant driver of population
growth. The lines crossed around 2019-2020: America now depends on
immigration to maintain population growth as natural increase collapses, the

labor-scarcity backdrop for the AWN strategy.



Against this backdrop, U.S. policymakers and technologists are converging on
a bold strategy. Rather than viewing automation as a threat to American
workers, it can be reframed as augmenting the national workforce. The goal
is not merely to boost corporate productivity, but to establish a National
reserve of robotic labor a "time-bank" of machine work hours that the nation
can draw on to stabilize the economy. By actively investing in robotics and Al-
enabled autonomy, the United States can build an Autonomous Workforce of
the Nation (AWN): an aggregated workforce of robots and automated systems
that complements and underpins human labor. This essay lays out that strategy.
It explains the metrics and mechanics of a national autonomous workforce,
quantifies the economic framework (from robot capital costs to labor
substitution rates and energy constraints), and explores how a "National Time
Dividend" could pay out to every citizen in the form of greater prosperity and
lower cost of living. The analysis proceeds as a narrative, weaving together

current trends and forward-looking models into a cohesive policy vision.



The Autonomous Workforce of the Nation:
Defining a National Labor Stock

At the heart of this strategy is a simple but powerful idea: measure a
nation's strength not just in dollars of GDP or number of workers, but in
total available work-hours (human + machine). We introduce a metric to
formalize this: the National Autonomous Work Index (NAWTI), which we
will refer to narratively as the Autonomous Workforce of the Nation
(AWN). In essence, NAWI quantifies the total annual hours of productive
work that can be performed by robots and automated systems within the
economy. Just as we count human labor hours, we must count autonomous
hours. Formally, one can define the autonomous workforce capacity at any

time t as:

n
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Variable definitions:



«  NAWI, (National Autonomous Work Index): The aggregate metric
representing a nation’s total machine labor capacity at a specific time (t). It
translates various forms of automation into a standardized “full-time

equivalent” work-hour contribution to the national economy.

¢ N (Robot Stock): The total number of operational robots or autonomous

units of a specific type (i) available in the workforce at time t.

 h;; (Utilization Hours): The average number of hours per year that each

robot of type i is actively utilized for productive tasks.

* @i (Task Substitution Factor): A coefficient reflecting the technical
effectiveness of the robot compared to a human worker. Values typically range
from 0.5 (for specialized, limited-task bots like warehouse arms) to 1.0 (for

advanced, general-purpose humanoids capable of full human-task parity).

« i (Type Index): Represents the specific category or class of automation
being measured (e.g., software agents, industrial robots, or humanoid

platforms).

- n (Total Categories): The total number of different types of autonomous

systems included in the national aggregation.

« t(Time): The specific year or period for which the index is being

calculated.



Summing N X h x ¢ across all robot types yields the total effective robotic
work-hours available per year, an index of the nation’s machine labor
capacity . For example, a basic warehouse robot might have ¢ ~ 0.5 (able to
do half the tasks a human could per hour), whereas an advanced autonomous

vehicle or humanoid might approach ¢ ~ 1.0 or higher in specific tasks.

Crucially, this metric is additive and composable. It treats a fleet of 100 simple
robots working 2,000 hours a year at 50% productivity (100 x 2,000 x 0.5 =
100,000 hours) as equivalent to 50 more capable robots working 2,000 hours at
full productivity (50 x 2,000 x 1.0 = 100,000 hours). Both scenarios contribute
100,000 autonomous hours to AWN. In this way, AWN provides a common
denominator for heterogeneous automation , from software bots to factory arms
to general-purpose humanoids , translating all into "full-time equivalent" work-
hour contributions. It is, in effect, a labor force headcount for machines,

measured in hours.

This concept allows us to speak of the nation's robotic workforce in concrete
terms. Today, the U.S. AWN is nascent , on the order of perhaps a few hundred
million autonomous hours annually (mostly from industrial robots in factories).

But with concerted investment, AWN could grow by orders of magnitude in the



coming decade. We can imagine a future where the U.S. has, say, 1 million
active robots each working ~6,000 hours/year (multiple shifts with high
uptime) at an average ¢ of 0.8. That would yield AWN =~ 4.8 billion hours ,
roughly equivalent to 2.5 million full-time human workers (assuming 2,000
hours per worker-year). In other words, the robot workforce could effectively

"hire" millions of synthetic workers to bolster national productivity.

Framing automation in terms of an autonomous workforce has several
advantages. First, it makes the policy goal explicit: increase AWN in a balanced
way, similar to how we seek to grow employment or labor productivity.
Second, it shifts the narrative from "robots stealing jobs" to "robots filling jobs
we can't otherwise fill." Given demographic and immigration constraints, the
U.S. will need these additional hours simply to sustain economic growth. The
AWN metric lets policymakers track progress, much as unemployment or labor
participation rates are tracked. It could be published by agencies (e.g. a
National Robotics Council) to guide decision-making!'%!3. Finally, it
underscores that robots are a complement to human labor at the macro scale , a
reserve of hours that, if harnessed well, can increase overall economic capacity

and resilience.

Why GDP Fails in a Robot Economy

Consider a simple thought experiment. Today, when you buy a car, money
changes hands: the manufacturer earns revenue, the dealer takes a margin, the
government collects sales tax and income tax on the workers who built it. GDP
registers the transaction. Tax revenue flows. Redistribution is possible because

money moved.

Now imagine your own robot builds you a nearly identical car in your garage,
using raw materials you purchased for a fraction of the sticker price. The
consumer receives the same value — a car — but there is no sale, no dealer

margin, no payroll, and almost no tax collected. GDP barely registers the event.



The Bureau of Economic Analysis has no line item for “goods produced by
household robots for personal use.” The value is real, but it is invisible to

every metric we currently track.

This is not science fiction — it is the logical endpoint of embodied automation
at consumer scale. As robots become capable of manufacturing, construction,
food preparation, and maintenance, an increasing share of economic value will
be produced outside the monetary system entirely. Tax revenues decline not
because the economy is shrinking, but because production is migrating from
market transactions to direct self-sufficiency. The money isn’t there to
redistribute because there is no money — only capability denominated in

hours.

This is precisely why a time-bank metric like NAWI is essential. GDP
measures monetary throughput; NAWI measures productive capacity
regardless of whether money changes hands. In a world where a citizen’s
robot fleet can build their house, grow their food, and maintain their
infrastructure, the relevant question is not “how much did they spend?” but
“how many hours of useful work were performed?” The Actuation Levy
(proposed in Policy Imperatives ) addresses the fiscal gap directly: a
micropayment per autonomous robot-hour ensures the government captures
revenue from machine labor even when no traditional sale occurs. Without it,
the entire fiscal architecture of the modern state — income tax, payroll tax,

sales tax — erodes as robots replace the transactions those taxes depend on.


https://www.liquid-labor.com/viii-policy-imperatives/
https://x.com/corbin_braun/status/2005042823054160351

A helpful analogy is to think in terms of a "Time Bank" for the nation . Each
robot added to the economy is like depositing capital that yields interest in the
form of hours. The principal is the upfront investment (the cost to build and
deploy the robot). The interest is the stream of tasks it performs autonomously
thereafter. With each passing year, the "balance" of available autonomous hours
in this time bank increases as more robots come online and existing ones
become more capable. The liquidity of this time bank is determined by how
flexibly those robot hours can be allocated to different tasks (for instance, a
general-purpose humanoid offers more redeployable hours than a single-
purpose machine). Just as a financial bank measures assets and interest, a
national time bank would measure deposits of autonomous hours and the
compound growth as robots replicate or get more efficient . If properly
managed, this time bank can yield exponential dividends: each hour of robot
work today can, through reinvestment and learning-by-doing, lead to even more

robot hours tomorrow , a virtuous cycle of embodied productivity growth.

In summary, the Autonomous Workforce of the Nation represents a National
labor stock under U.S. control. It is the sum total of machine labor capacity that
the country can deploy alongside its human workforce. Nations run on hours,
not just dollars , and AWN is a way to ensure there are enough hours to go
around. By elevating AWN growth to a strategic priority, the United States can
directly address the labor shortfalls and volatility that define our current era.
But growing this autonomous workforce is not as simple as flipping a switch; it
requires careful consideration of economics, technology, and policy. We turn
next to the economic framework underpinning a National robot workforce
strategy , from the cost dynamics of robots themselves to the macroeconomic

dividend of their output.


https://x.com/corbin_braun/status/2005042823054160351

Humanoid Robotics Startups: The Emerging
Landscape

The humanoid robotics sector is rapidly evolving, with multiple companies
racing to develop general-purpose robots that can augment the national
workforce. The following table provides an overview of key players in this

space as of December 2025:






Company HQ Valuation Market Intel

Legend: = Home market| = Industry market
Updated December 2025

Table data source: @gaanbaruu

This landscape demonstrates the global competition in humanoid robotics, with
significant investments from the United States, China, Germany, and South
Korea. The diversity in approaches , from in-house intelligence models to
outsourced partnerships, from teleoperation to human-generated video data ,
reflects the early-stage nature of this industry. As these companies scale
production capacity, they will collectively contribute to the growth of the
Autonomous Workforce of the Nation, transforming the availability of

productive hours across the economy.


https://x.com/gaanbaruu/status/2003907559791727067

The National Time Dividend: Harnessing Hours
for Prosperity

Empowering an autonomous workforce at national scale is not an end in
itself; the ultimate goal is to deliver broad-based benefits to society. The
promise of automation must be translated into higher living standards , a
National Time Dividend that improves everyday life. This dividend can be

understood in two complementary ways:

1. Lower Cost of Living through Robot Productivity. As robots take on more
production, they can drive down the real costs of goods and services,
effectively "paying" the public through cheaper prices. If autonomous systems
make construction cheaper, housing becomes more affordable. If robot farming
and trucking cut food and freight costs, consumer prices fall. Unlike a one-time
stimulus check, this dividend is ongoing , a structural reduction in the cost of
living enabled by ultra-productive, low-cost labor. Importantly, this benefit
does not rely on taxing or redistributing someone else's income; it is a wealth
created by new autonomous output. For example, imagine humanoid robots in
manufacturing reduce the cost of domestic-made appliances by 30% over a
decade. Every American household would feel that gain in their pocketbook. In
essence, the output of the robot workforce is shared with consumers via market

prices, increasing real purchasing power. This approach aligns with free-market


https://x.com/tengyanAI/status/2004385187086692512

principles (hence appealing to a fiscally conservative viewpoint): instead of
establishing new entitlements, policy would focus on fostering competition and
diffusion of automation so that savings are passed on widely. One could
consider this a form of "robot dividend" , analogous to a resource dividend in
an oil-rich state, but here the resource is productive hours. The more
autonomous hours in the economy, the more abundance and deflationary

pressure on prices of essentials.

2. Time Back to Citizens (Leisure and Work-Life Balance). Another form of
the dividend is in time saved for people. If robots can do in 30 hours what used
to take a human 40 hours, that's 10 hours returned to the person , potentially to
spend with family, in education, or in higher-value creative work. A nation
could see average work weeks gradually fall (say from 40 to 30 hours) while
maintaining or even increasing output. Importantly, this time dividend often
doesn't show up in GDP statistics!” , GDP counts output, not leisure. But from
a quality-of-life perspective, it is immensely valuable. In the early 20th century,
rising productivity yielded the weekend; in the 21st, autonomous productivity
could yield a shorter workweek or more flexible careers. For policy makers, the
challenge is ensuring that the benefits of robotic productivity do translate into
either lower prices or shorter hours, rather than being captured entirely as
corporate profit. This might entail encouraging competitive markets (to pass on
cost savings) and supporting labor arrangements that trade some productivity
gains for reduced hours without pay loss. The national time dividend thus has a
dual meaning: cheaper goods and more free time , both stemming from the

bounty of autonomous labor.

It's worth noting that these outcomes are not automatic. They require what one
might call a Turing-era social contract: the gains from Al and robotics must be
reinvested in workers and consumers. This could involve novel mechanisms.
For instance, some economists propose a National robotics fund that owns
shares in robot-producing firms or takes equity stakes in automation projects,

using the returns to pay out a social dividend. Others suggest tax incentives for



companies that demonstrably lower prices via automation or that implement
work-share policies when introducing robots (so employees work fewer hours
for the same pay rather than lose jobs). A more indirect but effective approach
is simply scaling the technology as widely as possible , an abundant supply of
robot labor will inherently push down its "wage" (i.e. the service price of
automated labor), benefiting all users of that labor. In any case, the policy ethos
is clear: treat autonomous labor as a public utility-like boon to be maximized
and broadly shared, not a private productivity secret to be hoarded. Done right,
every additional percentage point of AWN growth could translate into tangible
relief for households , cheaper groceries, cheaper rent, or an extra hour at home

in the evening.

Finally, consider national resilience. In crises , whether pandemics, wars, or
natural disasters , having a large autonomous workforce to draw upon can be a
societal lifeline. Automated supply chains can keep food and medicine flowing
when human labor is disrupted. Recovery and rebuilding can be accelerated by
robotic crews working around the clock. In this sense, the autonomous
workforce is also a strategic reserve. Just as the U.S. maintains a Strategic
Petroleum Reserve for energy security, building up an "Autonomous Time
Reserve" strengthens labor security. It insures the nation against labor shocks
and enhances Nationalty: we become less dependent on foreign labor or
vulnerable supply chains if we can internally deploy fleets of robots to meet
demand surges. This has a geopolitical dimension too , as other countries
(notably China) race to develop massive robot labor capacity, America must not
fall behind in the quantity or quality of autonomous hours at its disposal 19,
The nation that best harnesses Al-driven robotics will enjoy not only economic
advantages but also greater freedom of action in the global arena. In summary,
the national time-bank strategy is about converting technological gains into
time and prosperity for the American people. It asserts that by treating hours as

wealth, and growing that wealth through machines, we can achieve both



economic dynamism and a renewal of the American Dream in the form of less

grind and more grace in everyday life.



Displacement and Transition: Managing the
Shock of Automation

No discussion of a sweeping automation strategy is complete without
addressing the elephant in the room: worker displacement. As robots
assume a larger share of tasks, what happens to the human workers
performing those tasks today? The transition must be managed to avoid
severe social dislocation. We need to quantify the rate at which human
labor can be safely displaced or redeployed, and design policy to keep the

process within those bounds.

A starting point is the displacement rate equation. We can express the annual
rate of human job displacement (D_t) due to automation as a function of AWN

growth:

where AAWN_t is the increase in autonomous work-hours per year (the growth
of robot labor), and Q (Omega) is the task overlap coefficient , the fraction of
those new robot hours that directly substitute for tasks humans are currently

doing. If robots are mostly performing entirely new functions, Q would be low


https://x.com/dotkrueger/status/1955598040146100387

and displacement minimal. If they are predominantly doing work identical to
humans, Q approaches 1, and each robot hour potentially displaces a human
hour. In practice, Q might vary by sector: a robotic packer in a warehouse has a
high task overlap with human packers, whereas an Al that monitors machine
data might be doing a task no human formally did before (low overlap, more

complementary).

Even when Q is high, not every displaced hour translates to an unemployed
worker; some human labor will shift to other roles. This is where the concept of
displacement elasticity (o) comes in. o measures the economy's ability to
absorb or reallocate workers in response to automation. If o = 0, every
automated hour purely replaces a human hour (one-for-one job loss in the short
run). If o > 0, the economy creates new demand for labor in response to
productivity gains , e.g. lower prices stimulate higher demand, requiring more
human workers elsewhere, or new job categories emerge alongside the
machines. Empirically, o is not zero , historically, technology has displaced
certain jobs but created others (from ATMs displacing some bank tellers but
fueling new banking services, to software automating clerical work but
spawning the IT industry). However, o is not 1 either , transitions take time,

and frictions exist (skills mismatches, geographic immobility, etc.).

Policymakers thus face a balancing act: pace the automation such that
displacement stays within the economy's absorption capacity. One useful
benchmark is the natural attrition rate of the labor force , roughly the rate of
retirements and voluntary exits. In the U.S., about 2,3% of workers retire or
leave the workforce annually. This suggests that if automated labor grows
equivalent to (say) 3% of human labor per year, it can theoretically be absorbed
largely by retirements and a slowdown in hiring, rather than mass layoffs. But
if it accelerates to, say, 10% of human labor per year, the "shock" could exceed

what retraining and new job creation can accommodate in the short term.



In concrete terms, consider an economy with 150 million workers. A 3% net
displacement would affect ~4.5 million workers a year , which is around the
scale of monthly job turnover in the U.S. (hires and quits) spread over a year,
arguably manageable with aggressive retraining and natural churn. But a 10%
displacement would mean ~15 million workers needing new jobs in a year, an
upheaval roughly akin to the spring 2020 pandemic layoffs, and deeply

destabilizing if repeated year after year.

Thus, the trajectory of AWN must be smoothed to prevent acute shocks. This
does not necessarily mean slowing technological progress; rather it may mean
policy measures to stretch out and synchronize the adoption curve with
workforce transition programs. For example, if a revolutionary warehouse
robot is ready to deploy, incentives could be structured to phase it in over 5,7
years instead of 2,3, giving human workers time to retire or retrain.
Displacement elasticity can be improved (made more positive) by robust
investments in education, apprenticeship, and geographic mobility , so that
freed-up workers more readily move into emerging jobs (for instance,
technicians to maintain robots, or service roles that machines can't do).
Additionally, shock absorbers like wage insurance, earned income tax credits,
or even temporary universal basic income (UBI) stipends can cushion displaced
workers during the transition. These should be seen as integral components of a
Turing strategy; they ensure the robotic dividend is not paid in unemployment

checks.

It's also crucial to highlight which sectors and communities will be most
affected. Early waves of automation hit manufacturing; now Al is encroaching
on some white-collar work (e.g. Al assistants for coding, writing, customer
service). The coming autonomous workforce will extend into logistics, retail,
food service, and beyond. Policymakers can map the exposure: e.g., how many
truck drivers, warehouse pickers, or fast-food cooks might be phased out under
various AWN growth scenarios. With that, targeted transition plans (like

scholarships for younger workers in those fields to move into healthcare or



robotics maintenance) can be implemented. We might, for instance, estimate
that a 5x increase in warehouse robot hours over a decade (which is plausible)
overlaps heavily with tasks of the nation's ~1.5 million warehouse pickers.
With o perhaps around 0.5 (some will shift to other roles in expanding e-
commerce, etc.), perhaps ~750k of those jobs could disappear. Planning for
alternative employment (and not just assuming the market will handle it) is key

to maintaining public support for the overall strategy.

In summary, the automation strategy must be humane as well as ambitious.
Displacement management is about timing and support: keep the robot rollout
at a pace that stays around or below the "replacement rate" of the workforce,
and vigorously help workers move to new opportunities. If AWN grows
extremely rapidly , faster than ~5,10% of total labor hours per year, it should
ring alarm bells to either apply policy brakes or massively scale transition
support. Fortunately, current projections for the U.S. are in the 15,25% annual

robot labor growth range under aggressive policy?%2!

, which, while high, is
within a realm that can be navigated with foresight. And over time, as one
generation retires and a new, tech-savvy generation enters, the elasticity o will

rise , society becomes more adept at integrating each new wave of automation.

The prize at the end of this transition, if managed well, is worth it: an economy
where robots shoulder the drudgery and danger, while humans engage in safer,
more creative, and more interpersonal work. But to get there, the bridge of the
2020s and 2030s must be carefully built, with policymakers actively
moderating the speed of automation and tending to those who find themselves

in its path.

You believe in human dignity. You want everyone to have security, food,
shelter, healthcare. So do I. But you’ve been sold a mathematical pipe
dream. UBI doesn’t work. Not at scale. Not in America. The numbers

don’t close. The economics don’t hold. And I can prove it.



This document is a surgical proof that UBI fails across five dimensions:
fiscal, monetary, behavioral, structural, and dynamic. Then I show you
what actually works: Liquid Labor, the Sovereign Fleet, the Basic

Dividend, structural cost deflation. Not redistribution. Production.

Click each section to read the proofs.



Final Comparison: UBI vs. Liquid Labor

Dimension

Fiscal
Sustainability

Inflation Risk

Labor Supply

Real Benefit Over
5 Years

GDP Impact

Political
Durability

Economic Logic

UBI

Impossible at scale

15%+ without
supply growth

Reduced 5-15%

Erodes 60-75% due
to inflation

Zero real growth
(demand only)

Attacked as welfare,
unsustainable

Redistribute fixed
pie

Liquid Labor

v Self-funding

v Deflationary

v Voluntary, upgraded
work

v Compounds (never
erodes)

v 8-12% real growth
(supply + demand)

v Framed as
ownership, universal

support

v Expand pie for
everyone



The Choice Before Us

Andrew, Bernie: You want to lift people out of poverty. I believe

you. But wanting a thing doesn’t make it mathematically feasible.

UBI is a dead end. It fails on every metric, fiscal, monetary,
behavioral, dynamic. You can spend the next 20 years fighting for
a policy that, if implemented, collapses under its own weight
within 5 years. People suffer. The policy dies. You’re back at

square one.

Or you can redirect that political capital toward something

that actually works: Liquid Labor.

Build the Sovereign Fleet. Deploy robots to construction,
agriculture, healthcare, manufacturing. Watch the cost of living
collapse 30—-40% in a decade. Distribute the surplus as the Basic
Dividend. No tax increases. No inflation. No labor supply collapse.
A richer country where everyone, rich and poor alike, has more

security and breathing room.

You set out to help people. Let the math lead you. UBI fails. Liquid

Labor works. Build the robots.



The Economics of an Autonomous Workforce:
Costs, Learning Curves, and Adoption

Building a large-scale autonomous workforce is as much an economic
challenge as a technical one. Robots must be affordable, ubiquitous, and
continuously improving for AWN to grow exponentially. Here we delve
into the cost dynamics and incentive structures that will determine how
quickly robots proliferate. Key factors include the Bill of Materials (BoM)
costs for robots, manufacturing scale and learning curves, the impact of
trade policy (tariffs on robot components or foreign-made robots), and the
market adoption function linking cost to deployment rates. We also
examine how these factors differ for the U.S. versus other nations (notably

China) with implications for competitiveness.

At a high level, the total cost C; of a typical advanced robot (say a humanoid or

multi-purpose industrial robot) can be broken down as follows:
Ct = BOMt(O) X (1 +7'f) X (1 —- mt) -+ Lt

This equation captures the cost structure and tariffs. Here, BoM(0) is the bill-
of-materials cost at time t with no tariffs , essentially the sum of prices for all
components and materials (actuators, sensors, chips, batteries, steel, etc.). The
term (1 + t f) represents the markup due to a tariff T on imported content, where
f is the fraction of the BoM that is imported. For example, if 50% of the parts
are imported and a 20% tariff is imposed, the BoM cost rises by 0.5x20% =
10%. The next factor, (1 + m_t), represents manufacturing and margin markup ,
additional costs for assembly, overhead, and profit margin at time t. In early
stages, m might be high (small-scale production, high overhead), but as
production scales m should shrink (via automation in manufacturing and

economies of scale). Finally, L, is the labor integration cost , any additional



labor (and related) expenses to install, customize, and maintain the robot. For a
mature plug-and-play product, L might be low; for first-of-kind deployments

requiring engineering teams, L can be substantial.

The Learning Curve Race: U.S. vs. China

Wright's Law shows how unit costs decline with cumulative
production. Adjust production scale and learning rates to explore cost

trajectories.



$150K

$130K

$110K

$90K

$70K

Unit Cost ($)

$50K

$30K

$10K —_—
1K 10K

Scale begins to matter. US costs drop to $7,911. China's head
start in cumulative production gives them a $5,455

advantage.

Cumulative Production: 50,000 units

1K units 10M units

US Learning Rate: 85% (cost reduction per doubling: 15%)



75% (25% drop) 95% (5% drop)

China Learning Rate: 80% (cost reduction per doubling: 20%)

75% (25% drop) 95% (5% drop)

Wright's Law

Unit cost declines predictably with cumulative production. The
learning rate (75-95%) determines how quickly costs fall. Each
doubling of production volume reduces costs by (1 - learning_rate) X

100%.

Key Insights

 China starts with lower initial costs ($80K vs $100K) and steeper learning

curve (20% per doubling)

o US learning curve is gentler (15% per doubling), reflecting higher labor
and material costs
o The crossover point shows where US costs could match China's, if it

happens

e Atscale (>1M units), manufacturing base and supply chain efficiency

dominate cost structure

Several insights emerge from this formula. First, policies that influence
component costs (like commodity prices or supply chain efficiencies) and
tariffs can meaningfully tilt the playing field. For instance, if critical
components like motors and semiconductors are cheaper or more easily sourced
domestically, BoM drops. If tariffs raise the cost of imported robot kits, C rises
in the short run , potentially slowing adoption. However, tariffs have a nuanced
effect: while they raise near-term costs, they can also catalyze domestic
capacity in the longer run??. An import tariff on humanoid robots from abroad,
for example, might initially make robots pricier in the U.S. (damping AWN

growth), but it could stimulate American manufacturers to invest in local



production, driving BoM costs down over time through learning-by-doing.
There is thus a trade-off between short-term adoption versus long-term
industrial base. A balanced strategy might use moderate tariffs or local content
requirements coupled with subsidies to domestic producers, aiming to keep

early costs in check while nurturing a homegrown robotics industry.

Figure: Generalized humanoid robot Bill-of-Materials (BoM) learning
curves for the U.S. vs. China. Due to scale and integration advantages,
China's unit costs (orange) are projected to decline faster with cumulative
production than U.S. costs (green). For example, if both nations start around
$100k per unit at low volumes, Chinese producers (with aggressive
manufacturing learning) might drive costs down near $20k at scale, whereas
U.S. producers might be around $60,70k at similar scale?>?4. Industrial policy

(subsidies, supply chain integration) can steepen the U.S. curve.

One of the most powerful forces reducing C over time is the learning curve (or
experience curve) in manufacturing. Empirically, many technologies exhibit a
fixed learning rate: each doubling of cumulative production volume yields a
constant percentage reduction in unit cost. Semiconductors, for instance, had
learning rates on the order of 20,30%. For robotics, learning curves are just
now emerging as volumes ramp up. Humanoid robots and autonomous vehicles
could see learning rates on the order of 10,20% per doubling, based on
analogous industries (industrial robotics, lithium batteries, etc.). The Figure
above compares a plausible scenario for the U.S. and China. Initially, advanced
humanoid units might cost on the order of $100k (today's prototypes are far
more, but early commercial models by 2025,2026 may target this range). In
China, with massive state-backed scale-ups, each doubling of output could
slash costs ~15%. By the time 1e6 units are produced, costs might fall to the
$20,25k range in China, a magic number because it undercuts the annual wage
of a Chinese factory worker?>2°. In the U.S., higher starting wages mean robots
don't need to be that cheap to compete , even $60k units could be economically

viable here?”-?*, However, if American firms scale slower (say a 10% learning



rate per doubling), costs by 1e6 units might still be in the $60,80k range. That
is competitive with U.S. labor, but it suggests that China could achieve a cost
advantage in absolute terms, reaching labor parity at much lower price points.
This gap underscores why the U.S. must push for faster scaling and vertical
integration (to boost learning) , otherwise, American manufacturers could lag in
cost-efficiency, importing cheaper Chinese robots at scale (with geopolitical

supply risks), or paying a premium for domestic units.

To navigate this, one part of the strategy is an aggressive BoM cost reduction
program. This could include government incentives for local production of
critical components (motors, gearboxes, batteries), support for robotics-specific
supply chains, and R&D in design simplification. For instance, if actuator costs
drop 50% through better designs and volume, and domestic sourcing avoids
tariff impacts, the U.S. cost curve could bend closer to China's. Vertical
integration , companies building more of their own components , can also cut
BoM. We already see moves in this direction: several robotics firms are
developing in-house actuator production to eliminate supplier markups. As one
policy analyst noted, "vertical integration of actuators, motors, gearboxes,
batteries [is crucial] to crush BoM costs"28. The federal government can
facilitate this via grants or by being a major early buyer (providing volume

guarantees that justify building component factories).

Now, cost is only half of the equation; the other half is adoption rate. Even if
robots become cheaper, will firms actually install them at the needed pace?
This is where we introduce an adoption function that links cost to growth in

AWN. A simple model posits:

o X ( Cref >€
gt — o Ct(T)

where g, is the annual growth rate of robot adoption (or robot labor hours) at

time t, C(7) is the current cost per robot (including tariffs), C is a reference



cost (perhaps the cost at which robots are just economically viable or some
baseline level), and ¢ is the cost elasticity of adoption. In plain language, this
function says: if robots become cheaper relative to the reference, the adoption
rate accelerates as a power-law. For example, suppose C,qf is $100k (maybe the
breakeven cost for a generic humanoid vs a worker's 5-year wages), and at that
cost the base adoption growth gy is, say, 20% per year (meaning the deployed
robot labor hours grow 20% annually). Now if cost drops to $50k (half of ref),
and € = 1 (a unit elasticity), then the growth rate would roughly double to
~40% per year, because (100/50)! = 2. If cost instead rises due to tariffs or
supply shocks , say to $120k (1.2x ref) , then growth might slow to ~
(100/120)" of base, i.e. ~17% per year. In reality, € could be greater than 1 in
nascent markets (small cost changes have outsized effects on adoption when
technology is marginally profitable), or less than 1 if there are strong non-cost

frictions.

Empirical data from past automation (like industrial robot uptake) suggests the
elasticity is indeed significant , on the order of 1 to 2. Many firms that could
automate will hold off until costs clearly undercut labor or other barriers fall.
Once the equation flips in favor of robots, adoption can rapidly snowball. We
might see an analogy to solar PV: for decades it was too costly and grew
slowly; as costs dropped, adoption exploded nonlinearly. Robotics could reach
a similar inflection point. The goal of policy should be to pull that inflection

forward to address labor shortfalls sooner.

Trade policy is a lever here. A high tariff on imported robots is effectively an
added cost. If the U.S. imposed, for example, a 25% tariff on foreign-made
robotic systems, and if a large fraction of robots or key parts are imported, then
C; might be ~1.1,1.2x higher (since f could be 0.5 or more). With elasticity €
~1, that might slow the adoption rate by a comparable ~10,15%. Over a decade,
that compounding could mean a substantially smaller AWN. On the other hand,

if domestic producers fill the gap and tariffs protect them just enough to



achieve scale (lowering future BoM), it could pay off. We can visualize this

uncertainty as a fan chart of NAWI outcomes under different tariff scenarios:

Tariff Sensitivity: The Cost of
Protectionism

Interactive analysis of tariff impacts on NAWI (robot) deployment

timelines

Tariff Rate:

0% 30% 60%

Impact Analysis

Noticeable drag. NAWI grows ~7% slower. Protects domestic

manufacturing at the cost of 4.9B robot-hours by 2035.



2035 BASELINE

65.0B hrs

2035 WITH 25% TARIFF

60.1B hrs

CUMULATIVE LOSS

4.9B hrs

Chart based on NAWI (Neural-Augmented Work Index) modeling.
Tariff impact assumes 30% per-100bps growth rate reduction. Data

visualization: TariffSensitivity Component.

Figure: Tariff sensitivity of NAWI growth (U.S. base scenario, elasticity € =
1.0). The fan illustrates NAWI (index of autonomous work-hours, 2025=1)
trajectories for different levels of effective import tariff on robots or
components. A zero-tariff scenario (upper bound, blue) allows fastest cost
declines and adoption (~18% annual growth, reaching ~5.2x by 2035). A
moderate 20% tariff (mid-range, orange) slows growth (NAWI ~4.3x by 2035),
while a high 30% tariff (lower bound, red) could cut the 10-year NAWI
outcome to ~3.7x, about 30% lower than the no-tariff case. Policy must weigh
this trade-off: tariffs can incentivize domestic industry but may delay short-

term robot workforce expansion.



The fan chart above assumes the U.S. follows a "base" path in other respects ,
moderate organic growth in automation , and isolates tariff effects. It shows
that, for instance, a 20% cost increase (due to tariffs or other factors) might
reduce the 2035 autonomous workforce by roughly 15,20% relative to a free-
trade baseline. In strategic terms, tariffs act like friction in the flywheel of
adoption. There may be good geopolitical reasons to apply that friction, but one
should do so with eyes open: it means a slower ramp in the national robot labor
index, at least initially. Mitigating that requires compensatory policies, such as
robotics subsidies or tax credits to offset the tariff drag for end-users. Indeed,
one approach is a tariff-and-rebate scheme: impose tariffs on imported robots to
spur local production, but use the revenue (or separate funds) to give domestic
buyers a rebate on any robot (domestic or foreign) they deploy. That way,
adoption isn't choked off, but domestic producers still gain an edge in the

market.

Beyond cost and direct incentives, we must acknowledge non-cost barriers to
adoption: integration difficulty, corporate inertia, regulatory hurdles (e.g. safety
certification for robots), and workforce acceptance. Many U.S. firms,
especially small and medium enterprises, lack the in-house expertise to deploy
advanced automation. This is a major reason why, even when robots are cost-
effective on paper, real-world adoption can lag. A comprehensive strategy,
therefore, also invests in "deployment liquidity" , making it easier and faster
for businesses to integrate robots. Standardized platforms, Robot-as-a-Service
(RaaS) models (where a company can "rent" robot labor by the hour with
minimal upfront cost), and a robust ecosystem of integrators and support
services can help collapse the integration time and effort. As integration
becomes plug-and-play, the effective L (labor and friction cost) in the cost
equation drops, further boosting adoption. In fact, some analysts talk about idle
time and deployment friction as the biggest stealth costs , a robot that sits idle
waiting to be programmed, or that only operates at 50% utilization due to poor

scheduling, is effectively far more "expensive" per useful hour than its sticker



price suggests?>3°. Thus, raising the average h (hours utilized per robot per
year) is another goal: if robots are running near 24/7, the capital is fully
utilized, improving ROI and encouraging more purchases. Cloud orchestration,

Al scheduling, and multi-shift operations are all part of that puzzle.

Zooming out, what does this economics picture mean for the United States in
competition with other nations? China's advantages include scale, state-backed
financing, and an integrated supply chain®"3?. They can push down BoM costs
aggressively and flood their market (and export markets) with cheaper robots,
accelerating their NAWI. The U.S. holds advantages in software and control
algorithms, advanced AI, and a more open environment for tech
entrepreneurship33. That means American-made robots might have higher
capability (higher @) and reliability, potentially requiring fewer units to do the
same work. However, if they remain too expensive or too slow to deploy, those
advantages won't translate to a higher AWN. The U.S. must therefore execute
an economic strategy that marries its technological edge with affordability and
scale. Measures could include: an Investment Tax Credit for automation
equipment (similar to the solar ITC, spurring upfront investment), accelerated
depreciation for robots (so firms can write off robotic equipment faster,
improving cash flow), and even direct robot hour credits (as one proposal
suggests, a tax credit per robot-hour utilized, to incentivize adoption regardless
of the manufacturer)>*3°. On the supply side, low-interest loans or guarantees
for building "gigafactories" for robots, support for workforce training in
robotics, and facilitating industrial parks with pre-approved power and zoning

("Robot Parks")*%3” can all lower costs.

In the end, the economics can be summed up in a target: make robots cheaper
than labor, and make deploying them easier than hiring. Once that crossover is
firmly achieved across a critical mass of industries, market forces will self-
perpetuate AWN growth. Our modeling suggests that under a base-case
scenario (with steady cost decline and moderate pro-automation policy), U.S.

AWN could grow around 18,20% per year, yielding roughly a sixfold increase



in autonomous hours by 2035 (relative to 2025). Under a high-policy scenario ,
throwing the full weight of industrial policy behind it , growth rates ~30% per

38,39 which would propel a tenfold or

year are conceivable for short periods
greater increase in AWN over the decade. These scenarios are illustrated later
in Appendix A, but even the conservative end underscores a transformative
shift: several multiples more machine labor augmenting the economy, if we get

the cost and adoption equation right.



Energy: The Silent Constraint on Robotic Scale

As we imagine millions of robots working across the country, we must
confront a less obvious but critical constraint: energy supply. Robots,
unlike human labor, run on electricity (or occasionally other fuels), and
their rise will push power grids and energy infrastructure into the spotlight.
An autonomous workforce strategy is therefore inseparable from an energy
strategy. Indeed, robotics can be thought of as a process of converting
electrical energy into work output via intelligent machines. The limit on
AWN may not come from raw materials or even economics, but from the
availability of cheap, abundant power to run all these devices. In short,

kilowatts are the new man-hours , a foundational resource for labor.

Let's quantify the energy needs. A state-of-the-art humanoid robot or heavy-
duty mobile robot might consume on the order of 1 to 1.5 kW of continuous
power when active. We have used 1.125 kW as a representative figure (roughly
equivalent to a human's metabolic energy if we were ~20% efficient machines).
If such a robot is operating 24/7, it uses 1.125 kW continuously , over a year,
that's about 9,860 kWh, or almost 10 MWh. To support N robots continuously
working, the power required is roughly N x 1.125 kW.

The Energy Ceiling: How Grid Capacity
Limits the Robot Fleet

Fleet growth constrained by power availability. Adjust grid allocation to

see impact.



Grid Energy Available for Robotics: 10 GW

1GW 25 GW

At 10 GW: You can power 8.89M robots. That's 29 . 6% of the
aggressive NAWI target.

- US Base Fleet Path
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Fleet Ceiling Formula:

Key Metrics:

 Power per robot: 1.125 kW continuous

* Conservative cap: 5 GW — 4.4M robots max
* Reform scenario: 10 GW - 8.9M robots max

« Federal override: 15 GW - 13.3M robots max

Figure: Fleet size vs. power requirement. A linear relation exists between the
number of active robots and continuous power draw (assuming ~1.125 kW per
robot). For example, one million robots demand about 1.125 GW of power
continuously. At 5 GW available, roughly 4.4 million robots can be supported
(horizontal dashed line); at 15 GW, about 13.3 million robots (upper dashed
line). This illustrates the concept of a "fleet ceiling" , a maximum fleet size

given a fixed power allocation.

The figure above shows this relationship. If the U.S. had, say, 10 million robots
operating (which might be plausible by late 2030s under an aggressive
scenario), the continuous power requirement would be on the order of 11.25
GW. For context, 11 GW is about the peak output of ten large nuclear reactors,
or roughly 2% of the entire U.S. electric generation capacity. It's not
astronomical, but it's not trivial either , especially if concentrated in certain
regions or if our grid isn't keeping pace. If we imagine even greater scale , say
100 million robots (which would rival the human workforce in number) , we'd

be looking at ~112 GW, close to 10% of current capacity.



What this means is that energy availability can impose a hard ceiling on AWN
growth, independent of economic factors. If the grid cannot supply more
power, additional robots cannot run (or at least cannot run simultaneously).
This is particularly salient when robotics clusters in specific areas: e.g., an
"automated factory city" might have tens of thousands of robots , effectively a
constant draw of hundreds of megawatts. The timing of energy also matters.
Robots working around the clock smooth out demand, which is good for base

load, but also means there's less "off-peak" respite for the grid.

We can formalize an energy-cap model. Let the effective power available
exclusively for robotic labor be P_max (in kW or GW). Let each robot on
average draw p kW when in use, and have utilization u (fraction of time

active). Then the total robot hours (AWN in hours) per year is limited by:

AWN,_ .. = Prnax u x 8760
p

In a generous scenario, u might be 0.8 (robots are active ~80% of the time
accounting for maintenance and some idle time). If p # 1.125 kW, and say
P_max = 10 GW, then AWN_max ~ (10e3/1.125) x 0.8 x 8760 ~ 62.3 billion
hours/year. That is roughly equal to the total hours worked by 30 million full-
time humans (30M x 2000 = 60 billion). So 10 GW could, in theory, sustain an
autonomous workforce equivalent to tens of millions of workers if fully
utilized. But if P_max is smaller, or if utilization is lower, the cap is

proportionally lower.

How close are we to such limits? In the near term, not very , current robot
usage is a drop in the bucket of energy consumption. However, as AWN grows
a decade or two out, we could start to hit constraints. Particularly, some
analyses indicate China may have a higher "energy ceiling" due to its
aggressive power infrastructure build-out, allowing its embodied productivity

index (EPI or NAWI) to climb longer before flattening*®#!. The U.S. faces



permitting and NIMBY hurdles that slow grid expansion®?. If those persist, we
might see a scenario where by, say, 2035,2040, AWN growth in the U.S. starts
to plateau not because we lack robots or demand, but because we're bumping
against regional power limits. This calls for aligning the autonomous workforce
strategy with a national grid modernization and expansion strategy. In effect, to

achieve a high AWN, we need a high GW , gigawatts of clean, reliable power.

Source: Model (energy cap scenarios). Why it matters: S-curves show NAWI
plateauing when power is capped; adequate grid expansion is necessary to

avoid a robot labor ceiling (supports refs 40-42).

Figure: NAWI growth under energy constraints. The blue curve (top) shows
an aggressive autonomous workforce trajectory unconstrained by energy (e.g.
~20%+ annual growth in NAWI). The orange and red curves show scenarios
where a fixed energy cap limits robot deployment , a "medium" cap scenario
(orange) eventually forces NAWI to level off around ~9x (relative to 2025

baseline), while a stricter cap (red) flattens growth earlier around ~5x.



Adequate expansion of power supply is necessary to avoid prematurely hitting

a robot labor ceiling.

The figure above conceptually illustrates how energy caps can create S-curves
in AWN growth. With no cap (blue), NAWI might grow exponentially (here
reaching ~15x by 2040 in this illustration). With a moderate cap (orange),
growth follows the exponential initially but slows and plateaus as the available
dedicated power is exhausted , leveling off at perhaps ~9x. A stricter cap (red)
flattens much sooner, limiting NAWI to ~5x. The exact numbers here are
illustrative, but the message is clear: without sufficient energy, the robot
revolution will stall. Each autonomous hour ultimately draws on the grid; if the

grid is maxed out, hours can't increase.

To avoid this, the U.S. must treat robotics as an emerging major load in electric
planning , much like data centers or EVs. We should be provisioning 10,20+
GW of additional capacity in the coming decade specifically with industrial
automation in mind. This could take the form of new small modular reactors
dedicated to industrial parks, solar+storage farms powering robot warehouses,
or simply beefed-up grid connections to high-automation zones. In policy
terms, one might carve out a portion of infrastructure funding for "robotics
energy infrastructure". For example, fast-track the permitting of a few 5 GW
"robotics corridors" , regions with pre-authorized grid expansion and energy

generation projects to support automation clusters*36,

Encouragingly, robot labor is highly flexible in time , many robots (especially
if operating 24/7) could be programmed to opportunistically consume power
when it's cheapest (e.g., nighttime wind surplus) and pause or do low-energy
tasks when power is scarce. Advanced Al scheduling can coordinate thousands
of robots with real-time electricity prices, acting as a sort of demand-response
army that helps stabilize the grid rather than strain it*>#4. This requires
integration of energy markets with robotic control systems , an area ripe for

innovation. One can imagine future factories where the energy cost is a key



input to the task planner: if prices spike, non-urgent robot tasks are deferred. In
aggregate, this makes the autonomous workforce somewhat energy-flexible,

mitigating peak load issues.

Another point is energy efficiency. Just as human labor had industrial
revolutions in muscle-to-output efficiency (think of how much more work a
human with a crane can do per calorie than with bare hands), robots will get
more energy-efficient with improved hardware and Al. Advances in actuators,
lightweight materials, and better motion planning can reduce the kWh per task.
If the average robot in 2035 uses half the power for the same work compared to
today's designs, that doubles the AWN we can support for a given P_max.
Therefore, investing in energy-efficient robotics (perhaps via DOE research

programs) is akin to expanding the energy supply.

In summary, energy is the oxygen for an autonomous workforce. A Turing
strategy for the nation must be paired with an Apollo program for the grid.
Nuclear, renewables, storage , all must be ramped up. The goal should be not
just meeting current demand, but forecasting the terawatt-hours needed for
future billions of robot-hours and ensuring they are available, clean, and cheap.
If we do that, energy will not be a chokepoint but rather a catalyst enabling the

robot economy to flourish.



The Robot Belt: Revitalizing America’s
Forgotten Cities

“There are places in this country where the factories went dark and never
came back. Where the blast furnace that once lit the sky for miles now
stands as a rusted monument to a promise that was broken. Youngstown.
Gary. Flint. Detroit. These are not abstractions. They are home to millions
of Americans who were told that globalization was progress, that their
sacrifice was necessary, that the jobs would come back. They didn’t come

back. And nobody came for them.”

But there is a path back. Not backward to the economy of 1970, that world is
gone. Forward, to an economy where the same cities that once forged the steel
that built America now build the machines that will sustain it for the next

century. The Robot Belt.

Consider the facts. Detroit has lost 64% of its population since 1950, from 1.8
million to 645,000. Youngstown lost 62%, from 170,000 to 64,000. Gary,
Indiana: from 178,000 to 69,000. Flint: 200,000 to 79,000. Cleveland: 900,000
to 362,000. St. Louis: 900,000 to 280,000. These are not small declines. These
are cities that were hollowed out, their tax bases gutted, their schools defunded,
their infrastructure crumbling, their young people fleeing to coasts where they

can barely afford rent.

Ohio alone lost 290,000 manufacturing jobs between 2000 and 2024.
Youngstown Sheet and Tube’s “Black Monday” in 1977 wiped out 5,000 jobs
in a single day. GM’s Buick City complex in Flint went from 28,000 workers in
the 1980s to zero by 1999. Gary Works steel employment collapsed from
30,000 to under 3,000. The poverty rates in these cities range from 29% to

37%. Median household incomes are below $37,000. These are the Americans



that every politician invokes during election season and forgets the morning

after.

Here is why these cities are not liabilities. They are assets. Robotic
manufacturing does not need to be near a port. It does not need cheap foreign
labor. It needs three things: electricity, land, and basic infrastructure. And
these forgotten cities have all three in abundance. Land in Youngstown costs
$3,000 to $15,000 per acre, compared to $100,000+ on the coasts. Abandoned
factories with existing rail connections, utility hookups, and highway access sit
empty across the Midwest. The electrical grid capacity is underutilized.

Everything the Robot Belt needs is already there, waiting.

The precedent for this kind of transformation is not hypothetical. The
Tennessee Valley Authority took one of the poorest regions in America and
electrified it, dropping power costs 30% below the national average and
catalyzing decades of economic growth. The Interstate Highway System
returned $1.80 for every $1 invested and drove a quarter of all U.S.
productivity growth from 1950 to 1989. The Appalachian Development
Highway System created 168,000 jobs and added $9 billion to gross regional
product. WWII defense spending transformed the entire Sun Belt from
agricultural backwater to industrial powerhouse through $108 billion in supply

contracts and $26 billion in factory construction.

The Robot Belt is the TVA for the 21st century. It designates former
industrial cities as Federal Robotic Manufacturing Zones with pre-approved
energy allocations, expedited permitting, and investment tax credits for robotic
infrastructure. The abandoned Youngstown Sheet and Tube site becomes a
Robot Park. The empty GM plants in Flint become autonomous manufacturing
facilities. Gary’s former steel mills, with their massive power infrastructure still

intact, become energy hubs for robotic fleets.

The CHIPS Act is already proving this model works. The $7.86 billion federal

investment in Intel’s Ohio semiconductor fab, the first new fab in the Midwest



in decades, is creating 7,000 construction jobs, 3,000 permanent positions, and
an estimated 50,000 indirect jobs in supporting industries. One plant. One

investment. Imagine that multiplied across 15 cities.

And then there is the housing. These cities need it rebuilt, not luxury condos
for coastal transplants, but affordable, durable homes for the people who
stayed. Construction robotics can build a house for $200,000 that would cost
$420,000 in conventional construction. 3D-printed homes are already being
built in Pontiac, Michigan, 30 to 50 units in a single development. When you
combine robotic manufacturing jobs with robotically-built housing in the same
city, you get something no government subsidy has ever achieved: an
economically self-sustaining community where people can both earn and afford

to live.

I am tired of hearing politicians talk about the Midwest as a problem to be
managed. It is not a problem. It is the answer. The factories are empty, not
because America stopped needing things built, but because we let other
countries build them cheaper with labor we couldn’t match. Robots change
that equation permanently. A humanoid in Youngstown draws the same 1.125
kW as a humanoid in Shenzhen. The cost of that kilowatt in Ohio is lower.
The logistics are better. The infrastructure is already there. Every dollar we
pour into coastal tech campuses for companies that optimize ad clicks is a
dollar that could be rebuilding the places that actually built this country. The
Robot Belt is not charity for forgotten cities. It is the most strategically sound

investment the United States can make.



Appendix A: Ten-Year NAWI Forecast
(Conservative, Base, Aggressive)

To crystallize the discussion, we present here a 10-year outlook
(2025,2035) for the United States' National Autonomous Work Index under

three scenarios:

« Conservative: Low adoption, minimal policy push. Costs fall slowly, and

robots remain niche in many industries.

- Base Case: Steady adoption, current trends continue (some cost declines,

moderate labor scarcity pressure).

« Aggressive: High adoption, full policy support akin to a wartime effort in

automation and energy infrastructure.

The table below summarizes the NAWI index trajectory (relative to 2025 =

1.00) for each scenario:



Source: Scenario model (Conservative / Base / Aggressive). Why it matters:
Ten-year NAWI outlook (2025-2035); illustrates plausible range of
autonomous workforce growth under different policy and adoption assumptions

(supports refs 38,39).



In the Conservative scenario, NAWI grows only ~10% annually. By 2035 the
autonomous workforce is ~2.6x its 2025 level , significant, but barely enough
to counteract an aging labor force. This might correspond to, say, continued

automation in manufacturing and a bit more Al in offices, but no robotics



revolution in services or logistics. Human labor shortages would persist; many
opportunities to automate would remain on the shelf due to high costs or lack

of initiative.

The Base scenario shows NAWI ~6.2x by 2035, about 18,20% annual growth
(notably in line with baseline estimates of ~0.18 orders-of-magnitude per
year*>4%). This implies a robust expansion of robots into warehouses, retail
(e.g. stocking and cleaning robots), some penetration in trucking/delivery, and
accelerating use in manufacturing, construction, and healthcare support.
Sixfold growth means what was 100 million robot-hours in 2025 becomes 600
million in 2035, etc. Even this base case would be transformative: it could add
the equivalent productive capacity of millions of full-time workers, boosting
GDP growth by a noticeable margin (perhaps on the order of an extra 1% per
year by the late 2030s, assuming a ~15% "robot labor" share in the
economy”’”**8). However, it might also be the minimum needed to simply tread

water on labor supply and maintain GDP growth as baby boomers retire.

The Aggressive scenario projects a nearly 14x increase by 2035, averaging
~30% annual growth in autonomous hours. This is at the edge of plausibility ,
essentially hyper-adoption of robotics everywhere: self-driving vehicles at
scale, robots ubiquitous in food service and hospitality, automated home
construction, widespread robotic elder care, etc., all supported by heavy
government incentives and rapid tech maturation. The U.S. would only achieve
this with an all-in national mission (akin to the mobilization of World War II,
but for robots). Interestingly, the aggressive path roughly aligns with a high-
policy scenario modeled elsewhere, which yielded ~16.5x NAWTI in 11 years
for the U.S.#>>0, Getting there would likely require overcoming not just
economic hurdles but cultural and regulatory ones. If realized, the economic
impact would be dramatic: by 2035, roughly 15% or more of all labor in the
economy (in hours) would be done by machines, potentially lifting GDP an
extra few percentage points and allowing human workers to shift en masse into

more complex or creative roles.



It should be noted that even the aggressive scenario does not mean human labor
is obsolete , far from it. By 2035, humans would still be performing the
majority of work by hours. But the growth trajectories diverge sharply in their
implications for American competitiveness and wellbeing. The conservative
path might lead to a stagnation scenario: chronic labor shortages, higher
inflation due to wage pressures, and slower growth. The aggressive path, if
well-managed, could usher in a new era of productivity and abundance , but it

comes with high transition risks (as discussed in the displacement section).

Finally, these numbers assume no binding energy constraints or catastrophic
setbacks. If energy or materials became limiting, the base and aggressive
curves would bend downward, as shown earlier in the NAWI ceiling figure.
Conversely, breakthroughs in AI capability (¢ leaps upward) or self-replication
of robots (robots building more robots, lowering costs drastically) could bend
them upward. The mid-century outlook could range from a U.S. AWN of
perhaps 5,10 (conservative) to 50+ (if compounding continues aggressively).
That is the difference between a moderate assist and a true autonomous

workforce revolution.



Bridging the Digital-Physical Divide: Avoiding
the Hype Pitfall

A critical perspective to maintain in this discourse is the difference in
scaling between digital Al and physical robotics. There is a common
mistake of conflation: assuming that because Al software scales
exponentially (per Moore's Law and data-driven flywheels), the same will
happen with robots in the physical world. This digital-to-physical
conflation can mislead both investors and policymakers. We must temper

excitement with engineering reality.

Software is intangible; a line of code, once written, can be copied millions of
times at near-zero cost and run on hardware that also benefits from exponential
density improvements. This is why an Al model can go from lab to global
deployment almost overnight (think of how fast a new algorithm propagates).
Robots, on the other hand, are tangible assets. Each unit must be manufactured,
assembled, and physically delivered. This involves supply chains for metals,
motors, batteries, sensors , industries that improve more slowly (maybe 5,10%
cost decline per year, not 50%). Scaling a fleet of robots requires factories, and
factories themselves take time to build. There are lead times on machine tools,
cleanrooms for making chips, mining for lithium and rare earths for motors,
etc. All of this introduces lags and capital intensity that software doesn't face.

In short, robotics is bounded by atoms, not just bits.

Furthermore, deployment in the real world encounters friction: safety
regulations, variability in environments, customer integration cycles,
maintenance needs. An Al algorithm can be updated continuously; a robot on a
warehouse floor might need to wait for a scheduled downtime to get a hardware
retrofit or safety re-certification if its functions change. As one expert
succinctly put it, "Robotics is an energy-constrained, factory-constrained, and

BoM-constrained industry.">! Each of those constraints is a potential bottleneck



slowing down the kind of hypergrowth we see in pure software. Energy , as we
discussed , could throttle how many robots can run. Factories , if we don't
invest in enough production capacity, demand for robots could far outstrip
supply (leading to backlogs, high prices, and slower AWN growth). BoM
supply , if key components aren't produced at scale, they can become
chokepoints (for example, a shortage of high-quality harmonic drive gears or

high-performance Li-ion cells could delay robot deliveries by months or years).

The implication for policy is to avoid overestimating short-term automation
and underestimating long-term impact (the classic hype cycle). We should not
assume that because a tech demo of an Al-powered robot looks impressive in
2025, human workers will be obsolete by 2027. The physical scaling will be
more gradual. In fact, some recent labor market panics (like fears of instant
mass unemployment from Al chatbots) have proven overstated , these
technologies take time to diffuse, and often they augment jobs before replacing

them.

This is not to pour cold water on the autonomous workforce vision , it's to
ensure a methodical approach. It suggests that strategic bottlenecks must be
addressed: we need to accelerate the physical scaling factors to match the
exponential potential of the digital brains. That means building more robot
factories, training more technicians and engineers to deploy systems,
improving grid and charging infrastructure, and smoothing regulatory pathways
for new robot applications (so they don't languish in pilot purgatory). A misstep
here would be to invest heavily in Al algorithms and neglect manufacturing.
We could end up with brilliant prototypes but no supply chain to mass-produce
them , effectively ceding the industry to whoever does build the factories.
There is already evidence that China grasps this: they are pouring concrete for
new robotics plants and subsidizing component suppliers. The U.S. must
likewise match breakthroughs at OpenAl or Boston Dynamics with

breakthroughs in scalable production and deployment.



Another aspect of the digital-physical divide is integration tax , the often
underappreciated cost and time it takes to integrate Al into real workflows. A
new Al model might theoretically replace an administrative worker's tasks, but
integrating it into a company's IT system, training employees to use it, handling
exceptions , that can take years. Similarly, a new construction robot might do
one task well, but integrating it into the existing construction process, adjusting
building designs, training crews alongside it , these are not instantaneous.
Policymakers should thus view lofty automation projections with measured
skepticism and focus on enablers: training programs, demo projects in
government procurement that allow iteration, standards development to reduce

custom integration needs, etc.

While we embrace the vision of an autonomous workforce, we must remain
grounded in the logistics of realization. AI may be bound by the speed of light;
robotics is bound by the speed of freight. The strategy must operate on the
understanding that scaling will be stepwise and require persistent effort to
remove bottlenecks. If we do that diligently, the long-term outcome can still be
revolutionary , just not magic overnight. The nation can ill afford to be
complacent (assuming market forces alone will handle it) or impatient
(expecting instant results and losing faith). Instead, a steady, well-funded push
over the next decade can put the U.S. on track to reap the rewards of

automation without succumbing to its disruptions.



Conclusion: Toward a Turing Strategy for
National Renewal

The United States stands at a crossroads not seen since the dawn of the
industrial age. On one side lies the risk of stagnation, a shrinking
workforce, rising dependency ratios, and erosion of competitiveness. On
the other side lies the promise of a new era , one where autonomous
systems amplify our productive capacity and create the foundation for
widespread prosperity. The choices we make in the next ten years will

determine which path we take.

This essay has outlined a comprehensive approach: The Autonomous
Workforce of the Nation as a National time-bank strategy. It calls for measuring
what matters (all the hours fueling our economy, human and machine), for
investing in the engines of hour-growth (robotics, Al, energy, manufacturing),
and for managing the transition with care and foresight (so that the dividend of
automation is shared by all). It recognizes that technology is not destiny; policy
and national willpower shape outcomes. With prudent guidance, automation
can rejuvenate the American economy, much as electrification and computing

did in prior generations.

In practical terms, the U.S. must embrace a Turing Strategy , named in homage
to Alan Turing, but here signifying a turning point strategy. It is a strategy that
treats autonomy (Al+robotics) as the next great general-purpose platform, and
seeks to master and deploy it at national scale. It means aligning our education
system, our immigration policies (attracting top robotics talent, for example),
our tax code, and our infrastructure investments toward the goal of maximizing
useful autonomous work. It also means crafting new social contracts so that as
the pie grows, everyone's slice grows, or perhaps some get more time to enjoy

life outside of work.



The road will not be easy. There will be missteps, political resistance, even
ethical debates about the role of machines in society. But Americans have
historically risen to the challenge of great industrial shifts , often leading them.
The arsenal of democracy in the 1940s, the space race in the 1960s, the
personal computer and internet revolution in the late 20th century , all saw the
U.S. harness technology with ambition and principle. The autonomous

workforce initiative can be our generation's contribution to that legacy.

That is the strategy. That is the dividend. That is the Turing Strategy.!”

This is not an academic exercise. This is about what’s left for the

working man when the machines show up.

The truck driver in Ohio. The nurse in Houston. The welder in
Pascagoula. The kid in Detroit who wants to build things but was
told manufacturing is dead. This framework exists because they
deserve more than a severance check and a retraining voucher. They

deserve ownership of the future their labor made possible.

The chapters that follow take this strategy apart piece by piece: the
math of displacement, the fifty-year retreat from ambition, the
corruption of demand , the physics of value, the economics of robot
fleets, the depreciation bomb, and the monetary reckoning that ties

them all together.

And at the end: The Manifesto , what we believe, what was

stolen, and what we will build.


https://www.liquid-labor.com/scale-effect-trap/
https://www.liquid-labor.com/great-stagnation/
https://www.liquid-labor.com/corrupted-demand/
https://www.liquid-labor.com/exergy-valuation/
https://www.liquid-labor.com/rise-of-raas/
https://www.liquid-labor.com/rise-of-raas/
https://www.liquid-labor.com/on-depreciation/
https://www.liquid-labor.com/the-choice/
https://www.liquid-labor.com/the-manifesto/
















I. A Skeptic’s View

The "Lump of Labor Fallacy" is the standard defense economists invoke during
every technological revolution. A skeptic would argue: "Robots make production
cheaper. Prices fall. Consumers buy more. New demand creates new jobs. Human

employment stays stable." This is the Scale Effect and it has been historically
accurate. ATMs didn't eliminate bank tellers; they expanded banking services.
Power looms didn't destroy the textile industry; they made clothing affordable for

millions.

Every economist since the Luddites has told the same lie: “Don’t worry, new jobs will
come.” And for 200 years, they were right, ATMs didn’t kill banking, power looms
didn’t kill textiles. But something shifted. We passed the point where the math saves
you. Once robots can do anything you can do, faster, cheaper, forever, the scale effect
fails. No amount of economic theory changes what happens when millions of people

have nothing left to offer the labor market that a machine can’t offer for less.

The Liquid Labor thesis argues that we are crossing a mathematical threshold: we are
moving from an era where machines were Complements (tools) to an era where they
are Substitutes (agents). This essay presents the econometric proof that the Scale
Effect can no longer save human labor once the Elasticity of Substitution (o) exceeds

the Elasticity of Demand ().

It is no longer a question of tools augmenting labor; perfect replacement of human
labor is now possible in many tasks, general-purpose humanoids and Al agents can

substitute for workers at scale.


https://x.com/rohanpaul_ai/status/2020260353737912587



https://x.com/rohanpaul_ai/status/2020260353737912587

III. The Mathematical Framework

I11.i The Production Function

Total output Y is produced by tasks (i) performed by either humans (h) or robots

(r):

where ¢ is the Elasticity of Substitution between tasks.

I11.ii The Cost Function (The "Price" of Production)

The marginal cost of producing one unit of output (P) is determined by the lower cost

input:

Where:



e w: Human Wage

« r: Robot Cost (Liquid Labor Price)

o 0: Share of tasks automated (The Automation Index)

I11.iii The Demand for Labor (L/AD)

A Skeptic would argue that as P falls, demand for Output Y rises (Y = P™). This

increases demand for labor.

Derived Demand for Human Labor:

Substituting Y (Demand) into the equation yields:

LP? « (1 —-6)-P°"

Where:

« (1-0): Displacement Effect

« P%M: Productivity Effect

II1.iv The Proof Condition

The impact of automation (8) on Human Labor (LAD) depends on the sign of (¢, n).

« Condition 1: If ¢ <n: The drop in Price (P) drives massive consumption. Labor

demand Rises. (The Skeptic wins).

« Condition 2: If 0 > n: The robots substitute for humans faster than consumption

grows. Labor demand Falls. (Liquid Labor wins).
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CES Production Function Explorer

Visualize how elasticity of substitution (o) affects total output

Elasticity of Substitution (o) 1.50

Low o (0.1-1): Robots and humans are complements. High o (1-5):

Robots substitute for humans.
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Elasticity Interpretation:

o = 1.50 means high substitutability between robot and human

labor. Robots are increasingly substituting for humans.

Formula:

Y = (e,K(o—l)/o + (1_9)_L(0-1)/0)0/(0-1)

With K=1 (robots), L=1 (humans) normalized. As o increases, substitution

becomes easier.



Labor Demand Collapse Visualizer

Watch labor demand change as robots become cheaper

Elasticity of Substitution (o) 1.50

Compare substitution effects with price elasticity of demand (n = 1.5)
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Scale Effect Analysis:



When o - 1 is negative, labor demand rises as robot prices fall.
The Scale Effect dominates, cheaper robots expand output enough

to create new labor demand.

SCALE EFFECT IS PROTECTING WORKERS

At o = 1.5, cheaper robots expand the economy faster than they replace
workers. The scale effect (n = 1.5) dominates substitution (o = 1.5). But this
only holds while o stays below 1. As robots improve, ¢ rises — and the

trap snaps shut.

L°« (2 -06) -P-M | 6-n=0.00 | n=1.5




IV. The Scenario Analysis (The 3 Phases)

Scenario A: The "Drill Press" Era (1950s - 2000s)
« Technology: Robots are "dumb tools" (Complements). o = 0.5 (Low substitution).

« Consumption: We are hungry for goods. n = 2.0 (High elasticity).
« The Math: Since o <n (0.5 < 2.0), the Productivity Effect dominates.

« Result: Automation makes cars cheaper — We buy 3x more cars — We hire more

humans to run the machines.

« Chart Dynamics: Demand Curve shifts RIGHT. Supply Curve (Human) is
upward sloping. Wages Rise.

Scenario B: The "Substitution" Era (2024 - 2028)
« Technology: Humanoids/Al are "Substitutes". ¢ — 2.5 (High substitution).

« Consumption: Moderate satiation. n = 1.5.

« The Math: Now o > n (2.5 > 1.5), meaning the Substitution Effect overwhelms

the Scale Effect.

« Result: Consumers buy more goods, but robots capture "more than 100% of the

new labor demand."

« Chart Dynamics: Demand for Output shifts Right, but Demand for Human Labor
shifts LEFT. Wages Stagnate.

Scenario C: The Ceiling (2030+)

The Trap: The Skeptic's argument fails mathematically even if demand explodes.

Assumption: Assume the Skeptic is right and demand is infinite (N — o). Demand for

labor shifts massively RIGHT (D; —» D, —» D,).



The Supply Constraint:

« Human Supply (S_H) intersects Demand at $30/hr.

« Robot Supply (S_R) intersects Demand at $3/hr.

The Equilibrium: The market clears at the "lowest marginal price."

Wequilibrium — min(whuman, C’7“obot)

Result: Even if billions of labor hours are needed, the wage will never exceed the cost
of the robot (r). Since humans cannot live on $3/hr, "Human Employment falls to

zero" (or retreats to niche luxury services).



V. The Theorem of the "Kinked" Supply Curve

The core argument is about Supply, not demand.

Human Labor Supply (S_H)
« Upward sloping

o Inelastic in the short run

» Requires higher wages for more humans (opportunity cost, leisure preference)

Liquid Labor Supply (S_R)
« Horizontal

« Perfectly Elastic

« Robots can be manufactured at a constant marginal cost (Energy + Amortized
CapEXx)
The Combined Supply Curve (S_Total)

This curve is "Kinked":

« Zone 1 (Human Domain): At low quantities, human labor is cheaper than robots.

The curve slopes up.
« Zone 2 (The Robot Ceiling): Once wages hit the cost of automation (w* =

C_robot), the supply curve becomes flat (horizontal) to infinity.

We will prove that once Demand crosses into Zone 2, the "Scale Effect” (consuming

more goods) no longer benefits human wages.






VI. Econometric Specification (The "Test")

To verify this empirically (or to pose it to an economist), one would run the

following regression on sector-level data (Manufacturing, Logistics):

Tt

In(Lir) = o + B In(Y) — o'ln (ﬂ) e

Where:

e L;;: Human hours worked

» Yj:: Sector Output (The Scale Effect)

« w/r: Wage-to-Robot-Cost Ratio (The Substitution Effect)

The Hypothesis Test

« Skeptic's Null Hypothesis (H,): (3, (Scale) is positive and large enough to offset

substitution.

« Liquid Labor Alternate Hypothesis (H,): As r (robot cost) falls, the o term

(substitution) becomes the dominant predictor, decoupling L from Y.

Recent Data (Acemoglu/Restrepo)



Source: Acemoglu & Restrepo (2020), “Robots and Jobs: Evidence from US Labor

Markets,” paper. Why it matters: Empirical evidence that robot exposure reduced

employment and wages (coefficient % -0.34); for every one robot per 1,000 workers,
employment-to-population dropped ~0.2 pp and wages fell 0.42%. Supports the thesis

that scale effects can fail to compensate for displacement.

Finding: In US Manufacturing (1990-2007), the coefficient for robotics impact on

employment was negative (-0.34) ( Acemoglu & Restrepo, 2020 ).

Implication: This suggests we have already mathematically crossed the threshold

where Scale effects fail to compensate for Displacement.


https://shapingwork.mit.edu/wp-content/uploads/2023/10/Robots-and-Jobs-Evidence-from-US-Labor-Markets.p.pdf
https://shapingwork.mit.edu/wp-content/uploads/2023/10/Robots-and-Jobs-Evidence-from-US-Labor-Markets.p.pdf

Thesis

« Skeptic's View: "The Skeptic is assuming we are in Scenario A (Complements),

where o <1."

« Liquid Labor's Counter-Argument: "The math of Liquid Labor proves that once

we reach General Purpose Robotics, o exceeds n."

o Further Critique: "Furthermore, they are ignoring the Supply Curve Geometry.
Even if demand explodes (Scale Effect), the Perfectly Elastic Supply of robots creates
a price ceiling (w = C_robot). In that geometry, infinite demand does not raise wages;

it just prints more robots."

The Scale Effect, the idea that automation lowers costs, driving up demand (since
we aren't at 'peak consumption'), which recycles labor into new roles. That has

held true for 200 years because machinery was a complement to labor (o < 1).

We argue:

1. Elasticity of Substitution (¢): General-purpose humanoids push o above 1. When
capital becomes a near-perfect substitute for labor, the Substitution Effect
mathematically overwhelms the Scale Effect. Even if consumption creates new

demand, robots capture 100% of that marginal growth.

2. Labor Elasticity: The issue isn't that human supply is inelastic; it's that Robetic
Supply is perfectly elastic. If a robot costs $3/hour to run and can be printed on
demand, it creates a hard price ceiling. Human labor supply can be as elastic as it

wants, but it cannot clear the market below the cost of energy + compute."

So, we don't assume fixed production (lump of labor). We assume that Marginal

Output decouples from Marginal Human Input once o > 1.



IX. Historical Evidence: The "Peak Horse" Warning

The skeptic claims that "Scale" always saves the worker. History provides a

counter-example where it didn't: The Horse.

In 1900, horses were the backbone of the economy. When the internal combustion
engine arrived, it made transport cheaper. Demand for transport exploded (Scale

Effect). We moved more goods than ever before.

« Did this employ more horses? No. The horse population peaked in 1915 and then

collapsed.

«  Why? Because the engine was a Substitute (¢ > 1), not a complement. It offered

Perfectly Elastic Supply (we could build engines faster than we could breed horses).

The "Lump of Labor" fallacy was true for humans in the 20th century only because we
were the operators of the machines. In the 21st century, when the machine becomes the

operator, humans become the horse.



X. Policy Conclusion: The Decoupling

We are not betting against technology. We are betting on technology. Specifically,
we are betting that the Substitution Coefficient (¢) of embodied Al is rising

faster than the Demand Elasticity (n) of the global economy.

The Policy Axiom:

"When the supply of labor becomes liquid (manufactured), the link between GDP

Growth and Wage Growth is severed."

We do not need to assume "peak consumption." We can assume infinite consumption.
But in a world of high-o Liquid Labor, infinite consumption will simply result in

infinite robots, not infinite jobs.

This is why the Liquid Labor framework is not a recessionary prediction, it is a
prediction of Hyper-Productivity coupled with Labor Displacement. The pie gets
larger, but the slice going to labor gets smaller. That is the definition of the Scale

Effect Trap.



XI. The Supply Curve Geometry: Why Wages
Cannot Adjust

The skeptic suggests humans are 'elastic' that workers will simply accept lower
wages or shift industries to stay employed. This misses the most dangerous

feature of Liquid Labor: Perfectly Elastic Supply.

Human labor supply is Inelastic (upward sloping). We need sleep, food, and
incentives. We cannot be printed on a factory line. Liquid Labor supply is Perfectly
Elastic (horizontal). Robots can be manufactured at a constant marginal cost (MC =

Energy + Amortized CapEXx).

The "Kinked" Supply Theorem

The labor market now faces a 'Kinked' supply curve.

1. Zone 1 (Human Domain): At low volumes, humans are cheaper than robots.

Wages rise with demand.
2. Zone 2 (The Robot Ceiling): Once the prevailing wage hits the Cost of

Automation (Copot), the supply curve becomes flat.

Mathematical Consequence:

Whyman S Crobot

If a humanoid robot operates for $3/hour (energy + depreciation), this creates a hard
price ceiling. It does not matter how 'elastic' the human workforce is; humans cannot

biologically sustain themselves below the subsistence wage.

Demand Curve shifts right (due to the Scale Effect), but because it intersects the

horizontal line, Quantity increases (more robots) while Wages remain flat.



ADDENDUM: THE PSYCHOLOGY OF
ELASTICITY

The Divergent Fates of the Ascetic vs. The Hedonist

This is a profound extension of the thesis. We have identified that Price Elasticity of

Demand (n) is not a universal constant, but a variable dependent on human

psychology.

By distinguishing between Ascetics (Low 1) and Hedonists (High n), we uncover a
bifurcation in how the Scale Effect Trap plays out. The 'Substitution Effect' punishes

them in diametrically opposite ways.

I. The Variable n: Defining the Personas

In our governing equation, the ability of the economy to re-absorb human labor

depends on (n, 1), where 1 is the willingness to consume more when prices fall.

Labor Demand & (n — 1) — (0 — 1)

(N, 1) = Scale Effect

(o, 1) = Substitution Effect

We must model two distinct agents:

Agent A: The Ascetic (The Satiation Agent)

« Definition: An agent with fixed needs (food, shelter, basic comfort). Once these

are met, their marginal utility of consumption drops to zero.

« Econometrics: n — 0. (Inelastic Demand).

« Behavior: If automation makes housing 50% cheaper, they do not buy a second

house. They simply work 50% less. They bank Time, not goods.



Agent B: The Hedonist (The Insatiable Agent)

« Definition: An agent with infinite desires. Lower prices simply unlock new tiers of

consumption (better travel, digital goods, status signals).

« Econometrics: n — . (Perfectly Elastic Demand).

« Behavior: If automation makes goods 50% cheaper, they consume 2x (or 3%)

more. They chase Output, not time.

I1. The Ascetic Scenario: The "Deflationary Exit"

For the Ascetic, the Scale Effect (n, 1) is negative.

(0-1)=-1

The Economic Consequence: For this population, automation immediately destroys
labor demand, regardless of how good the robots are (o). Even "dumb" automation

kills jobs here because the Ascetic refuses to consume enough to create new work.

« The Trap: They effectively shrink the GDP (in nominal terms). A society of

Ascetics triggers a "Secular Stagnation" where prices and wages both collapse.

« The Advantage: They are the primary beneficiaries of the Liquid Labor

ecosystem.

« Since they do not chase status goods (which remain scarce/expensive),

their "personal inflation rate" falls alongside the cost of robotic production.

« They "exit" the labor force voluntarily. The Time Bank works perfectly for

them: they trade their labor for autonomous output and retire early.

Verdict: The Ascetic destroys GDP but maximizes personal Standard of Living.



III. The Hedonist Scenario: The "Red Queen" Race

For the Hedonist, the Scale Effect (), 1) is massive.

(0o — 1) = Positive Scale Pressure

This is the group the Skeptic relies on to "save the economy." They will buy the new

flying cars, the VR experiences, and the hyper-customized goods.

The Economic Consequence: Because their demand is infinite, they keep the
economy growing. However, this is where the Substitution Effect (o) bites them

hardest.

« The Trap: To satisfy their infinite demand, they need income. But as robots

become perfect substitutes (o > 1)), the "Robot Ceiling" caps their wages at $3/hour.

« The Paradox: The Hedonist is surrounded by cheap abundance (thanks to robots)
but suffers from "Relative Poverty." They want the new scarce goods (human
attention, prime real estate, status), but they cannot earn enough labor income to

compete for them.

« The Red Queen Effect: They must run faster just to stay in place. They are forced
into hyper-competitive "Human Niche" jobs (influencers, empathy workers, high-

stakes decisions) where o is still low, just to fund their consumption habits.

Verdict: The Hedonist maximizes GDP but suffers from maximum Wage

Displacement Anxiety.

I'V. Mathematical Synthesis: The Bifurcation
Chart Logic:
« X-Axis: Automation Level (6).

« Y-Axis: Human Well-being (Utility).



« Line 1 (Ascetic): Rises as Automation increases. Costs fall, and they need less

income. They achieve "Post-Labor" bliss quickly.

« Line 2 (Hedonist): Initially rises (cheap goods), then Crashes. As o passes the
threshold, their wage income collapses, but their desire for consumption remains
infinite. The gap between "What I want" and "What I can earn" widens

catastrophically.

V. The Policy Implications for Policy Makers

The substitution effect has radically different political consequences for these two

groups:

1. For Ascetics (The "Quiet Quitting" Class): The risk is Tax Base Erosion. They will
stop working, live cheaply on robotic outputs, and stop paying income tax. The state

loses revenue.

2. For Hedonists (The "Hustle" Class): The risk is Political Instability. They are the
ones who will find themselves running on a treadmill that robots are spinning faster

than human legs can move.



THE ARCHITECT-HEDONIST-ASCETIC
RELATIONSHIP

Scientists and Engineers occupy a unique third category. They are distinct from
the Ascetic (who withdraws) and the Hedonist (who consumes). We classify them

as The Architects.

Historically and psychologically, they often exhibit Personal Asceticism (Einstein's
wardrobe, the Silicon Valley hoodie) but Resource Hedonism (insatiable demand for

compute, energy, and lab equipment).

I. The Persona: The Architect (The High-Fixed-Cost Agent)

Scientists and Engineers are not driven by the marginal utility of consumer goods.

They are driven by the marginal utility of Discovery and Capability.

« Utility Function (Ua,ch): They maximize problem-solving capacity.
U gren, = f(Compute, Energy, R&D Budget)

o The Constraint: Discovery has massive Fixed Costs (F).

« Training GPT-5 costs billions.

« Building a particle collider costs billions.

« Developing a humanoid robot stack costs years of burn.

The Paradox: The Architect wants to drive the marginal cost of production to zero

(efficiency), but they need massive aggregated capital to do it.



I1. The Mathematical Relationship: The R&D Sustainability
Condition

Why can't a society of just Engineers and Ascetics work? Why do we need the

Hedonist buying useless digital skins or fast fashion?

The Proof: Let the income of the Scientist (I5,c) be a fraction (A) of Total Revenue

(TR) generated by the economy. This is the R&D budget.

Taren =A-TR

Total Revenue is Price (P) times Quantity Sold (Y).

TR=P-Y

We know from our Liquid Labor model that automation drives Price (P) down.

We substitute the Demand Function (Y = P™) into the Revenue equation:

TR=P-(P ") =P

Now, let's analyze the derivative of the Scientist's income as technology improves (as

P falls):

d(IArch)

_ -n
T (1—-n)P



Case A: The "Ascetic World" (n < 1)

« The Ascetic has low demand elasticity. As prices drop, they buy the same amount

and bank the savings.

« The Math: If n < 1, then (1, n) is positive.

« The Result: As P falls (automation succeeds), Total Revenue Falls.
P|— TR|

« Consequence for the Scientist: The R&D budget collapses. The economy enters a
deflationary spiral. There is no surplus capital to buy the GPUs, build the colliders, or

fund the Mars mission.

« A society of Ascetics starves its Scientists.

Case B: The "Hedonist World" (n > 1)

« The Hedonist has high demand elasticity. As prices drop, they gorge on

consumption (VR, travel, services).

« The Math: If n > 1, then (1, 1) is negative (inverse relationship).

« The Result: As P falls, Total Revenue Rises (Quantity explodes faster than Price

drops).
P|— TR?Y

« Consequence for the Scientist: The "Volume" of the Hedonist's consumption
aggregates tiny margins on billions of units into a massive surplus. This surplus funds

the Scientist's next project.

III. The Symbiotic Loop

This establishes a fundamental Trophic Cascade in the automated economy.



1. The Architect (Engineer) creates Liquid Labor (Robots).

« Goal: Efficiency (P - 0).

2. The Robet produces abundance.

« Resulting Deflation.

3. The Hedonist (Consumer) provides the Scale (n).

« Function: They act as the "waste heat sink" or the "demand sponge." By
irrationally consuming way more than they need, they keep Total Revenue

(TR) high.

4. The Surplus flows back to the Architect.

« Outcome: Funding for the next level of technology (Aech)-

I'V. Summary of the Thesis

The Engineer is a parasite on the Hedonist's desires.

« The Engineer despises inefficiency, yet they require the Hedonist's inefficiency

(insatiable desire) to fund their work.

« If the Hedonists decided to become Ascetics (stop buying new iPhones, stop using

VR, live simply), the Volume of the economy would crash.

« Without Volume, the fractional tax (A) that funds Science evaporates.

Engineers fall into the Architect bucket. They act as the supply-side engine (o — ).
However, they are mathematically dependent on the Hedonist. The Engineer needs
high Aggregate Demand to amortize the massive fixed costs of high-tech infrastructure
(the 'Scale Effect'). If the population consisted only of Ascetics (n < 1), automation

would cause Revenue to collapse to zero (Deflationary Death Spiral), starving the



Engineers of capital. The Hedonist's role is to consume the surplus volume, keeping

the 'Revenue’ variable high enough to fund the next generation of Science.



WHY MONEY FAILS: THE EXERGY
STANDARD

This is the fundamental question of economics. Why reinvent the wheel? Why not
just stick with the Dollar, the Euro, or energy-backed digital currency? The
answer lies in the 'Map vs. Territory' problem. In a pre-automation world, Money
(The Map) was a decent proxy for Work (The Territory). Because human effort
was scarce and energy was expensive, the price of a good roughly reflected the

difficulty of making it.

In a Liquid Labor (Robetic) economy, that link breaks. Money stops measuring
reality. Here is the Quantitative argument for why Money fails and Exergy succeeds

in a post-labor civilization.

I. The "Divide by Zero" Error (Deflationary Collapse)

Money is designed to measure value in an environment of Scarcity.

The Logic of Money: "I pay you because it was hard for you to do this."

The Reality of Robots: It is not hard for them. The marginal cost of production

approaches the cost of electricity (~ 0 relative to human wages).

The Trap: If robots make housing, food, and transport 99% cheaper, Prices (P)

collapse.
GDP =P xQ

If P -~ 0, Nominal GDP collapses.

« In a Money System: A collapsing GDP looks like a Great Depression. Central

Banks will print vast amounts of money to "stabilize prices" (inflation), causing



money to lose its value.

« In an Exergy System: This system measures the "Quantity of Energy/Matter
transformed." Even if the "price" is zero, the "Exergy Value" remains high, indicating

abundance rather than depression.

Verdict: Money reacts with panic to abundance, while Exergy provides an accurate

measure.

I1. The "Printer" Problem (Debasement of money vs.
Thermodynamics)

A "yardstick that changes length every year" cannot be trusted.

- Fiat Money: Can be printed infinitely. Policies like Quantitative Easing (QE) or

stimulus distort its signal.
« Exergy (Joules): Cannot be printed; it must be generated, implying a physical
constraint.
The Space Age Failure

Why did we stop going to the Moon? Because we paid for it in Money.

« As we printed money to pay for welfare/war in the 1970s, the "cost" of Apollo

skyrocketed (Inflation).
« If we had priced Apollo in Exergy (Joules), the cost would have remained

constant (or fallen as tech improved).

Verdict: Money allows society to lie to itself about what it can afford. Physics

(Exergy) forces honesty.



I11. The "Hedonic Distortion" (Pricing Waste)

Money is value-neutral. It thinks a $100 pair of digital sneakers is "worth" the same as

$100 of Fusion Research.
« Money: "Both generated $100 of GDP. They are equal."

« Physics: "False."

« The Sneakers consumed low-entropy energy and turned it into high-

entropy waste (status signaling). Net Negative.

» The Fusion Research consumed energy to create a mechanism for infinite

future energy. Net Positive.

The Distortion: In a money economy, the Hedonist bids up the price of trivialities
(status goods), sucking resources away from the Architect. In an Exergy economy, the
"Entropy Tax" punishes the waste. It makes the digital sneakers "expensive" (in terms

of social credit) because they waste energy without building capacity.

IV. The "Arbitrage" of Time

As noted in the previous section, Time is also a bad metric because it treats all hours

as equal.

« Money: Pays a human $15/hour to dig a hole. Pays a robot $0.50/hour to dig the

same hole.

« The Glitch: This encourages the market to devalue physical reality. We stop

building things (atoms) because "software margins" (bits) are higher in dollar terms.

This leads to the "Great Stagnation": We have amazing iPhones (bits) but our

bridges are falling down (atoms).



Why We Switch

We switch because Money is a tool for rationing Scarcity, while Exergy is a tool for

managing Capacity.
« Money asks: "Do you have enough cash to buy this?"

« Exergy asks: "Does the planet have enough energy to build this?"

In the 20th Century, the limit was Cash (Capital). In the 21st Century (Liquid Labor),
the limit is Physics (Energy/Matter).

We stop using Money for the same reason a pilot stops looking out the window and
starts using instruments when flying at Mach 3. The old sensors (Prices) are too slow

and inaccurate for the speed of the new economy.



THE PHYSICS-BASED CURRENCY: FROM
TIME TO EXERGY

A common objection is that “time” already measures labor. The key issue is that
clock time is a sloppy proxy. A robot sitting idle for one hour and a robot lifting
steel beams for one hour both “cost” one hour of time, but their Thermodynamic

Cost is vastly different.

I. The Flaw: Why "Clock Time" is a Fake Metric

Human Economy: Time works as a metric because human biological energy output is
roughly constant (& 100 Watts). One hour of a human digging a ditch is a predictable

caloric burn.
Robotic Economy: Output is variable.

« Robot A (Micro-assembler): Consumes 50 Watts.
« Robot B (Heavy Lifter): Consumes 5,000 Watts.
Arbitrage Opportunity: Pricing both robots at "1 Hour" creates an arbitrage

opportunity that destroys the economy. A "Hedonist" rents 1,000 Heavy Lifters for the

same "Time Price" as 1,000 Micro-assemblers, bankrupting the energy grid.

The Correction: We must convert "Time" into "Thermodynamic Work."

I1. The Superior Metric: The "Exergy-Hour" (X)

We stop counting "Seconds." We start counting Exergy (Useful Energy available to do

work).

The Governing Equation of Value (V): Instead of V = Wage x Time, the value of any
good or service is the sum of the Energy used to create it and the Matter degraded in

the process.



Cost(X) = / " (P(8) + By (£) - M)t

to
P(t) = Power (kW) - Energy
Owear(t) -+ M = Material Entropy
Where:

« P(t): The instantaneous power draw (Energy).

e 8,.ear: The depreciation rate of the robot (Matter). Every time a robot moves a

joint, it loses microscopic amounts of steel/lubricant (Entropy).

« M: The replacement cost of the machine (Capital Stock).

The New Unit: 1 X (Exergy Unit) = The economic value of 1 kWh of Energy applied

through High-Precision Actuation.

II1. Pricing "Matter" as "Frozen Energy"

One might ask whether this framework prices in materials. It does.
In this framework, we treat Matter as Frozen Energy.
« Building a steel beam requires Iron Ore + Energy.

« Producing the Iron Ore requires Mining Robot Time + Energy.

The Recursion: Ultimately, the cost of every physical object tracks back to the

Energy required to extract, refine, and shape it.

Price of a House: Not determined by "Real Estate Market Dynamics" (speculation),
but by the Sum of Exergy (X) required to mine the concrete, smelt the steel, and

assemble the bricks.

The "Matter Tax": If the Hedonist buys a new VR headset:



1. They pay for the Energy to run the factory (Xenergy)-
2. They pay for the Entropy of the robots that built it (Xyear)-

3. They pay for the Material Opportunity Cost of the rare earth metals (Xater)-

This effectively "prices in" the Earth.

IV. The "Thermodynamic Yield" Curve

How does this affect the Architect vs. the Hedonist?

We introduce a Scalar of Complexity (€2). Not all Joules are equal. A Joule used to
heat a swimming pool (High Entropy) is worth less than a Joule used to compute a

Fusion reaction (Low Entropy).

The Pricing Modifier:

Price = X x e%

Where:

« Q=0 (Heat/Motion): Heating, basic transport. Cheap.
« Q> 1 (Intelligence/Precision): Nanomanufacturing, Al training, Surgery.

Expensive.

The Result:
o The Hedonist: Wants to heat their pool. Q is low. The price is just raw energy.

« The Architect: Wants to build a Quantum Computer. Q is high. The price is higher

because they are consuming "Computational Order," not just electricity.



V. The Post-Time Definition

Redefines "Time" not as the ticking of a clock, but as "The Rate of Entropy Reversal."

The Definition: Currency is a claim on Negentropy. It measures the capacity to

impose Order (Goods/Services) on Chaos (Raw Materials) using Energy.

How to communicate this: Don't tell people "We tax your energy," but rather "We

price the Universe accurately."

« Old World (Money): Price was a guess based on supply/demand and speculation.
« New World (Exergy): Price is a physical fact, the exact amount of Energy and

Matter required to exist.

This creates a “Physics-Based Currency” that cannot be debased by printing money,

because Joules cannot be printed.



ENERGY-BACKED DIGITAL CURRENCY: THE
BRIDGE PROTOCOL

This is the critical intersection of Thermodynamics and Finance. In the 'Liquid
Labor' framework, energy-backed digital currency is not just 'digital gold." It is

the first crude prototype of an Exergy Currency.

While fiat money is based on Autherity (government decree), and the Exergy
Standard is based on Physics (Joules), energy-backed digital currency acts as the
Bridge Protocol. It is 'Proof of Energy.' Where energy-backed digital currency fits in

the Time Bank economy.

I. Energy-Backed Digital Currency as "Frozen Energy" (The
Physics Link)

The key issue is why we don’t just use money. In this thesis, money is a “fake map”
because it can be printed costlessly. Energy-backed digital currency solves the “Printer
Problem” by tying currency creation directly to Physics through energy expenditure

verification.

« The Mechanism: Minting a unit of energy-backed digital currency requires
“burning” Energy (Joules) and performing computational work (Information

Processing).

« The Result: Each unit is a “Battery of Value,” representing a verifiable

expenditure of past energy.

« The Alignment: Energy-backed digital currency is the “Native Currency of the
Exergy Standard,” the only asset class that respects the laws of thermodynamics (it

cannot be created out of thin air; work must be performed).

Verdict: In a robot-run society (where robots run on energy), the currency must be

energy-derivative. Energy-backed digital currency is the first successful



implementation of this.

I1. The Deflationary Hedge

The Liquid Labor thesis predicts massive Deflation (Technological Abundance).

« Fiat Reality: In a deflationary world, Central Banks panic and print money to

force inflation, which "steals your purchasing power to subsidize the debt system."

- Energy-Backed Digital Currency Reality: Energy-backed digital currency has a

fixed supply cap and cannot be inflated through monetary policy.

« If robots make housing/food 50% cheaper, holding energy-backed digital

currency doubles purchasing power.
« Energy-backed digital currency allows holders to capture the Efficiency

Dividend of the robots.

The Role: Energy-backed digital currency acts as the "Equity of the Machine Age," a
bet that the cost of the physical world will collapse against a fixed mathematical
constant.

[II. The Currency of Autonomous Agents (M2M Economy)

Robots do not have bank accounts. They cannot pass KYC (Know Your Customer)

checks at traditional financial institutions.

« The Friction: If a delivery drone needs to pay a charging station for electricity, it

cannot use a credit card.

« A Solution: Programmable digital currency allows for Trustless Micropayments

between autonomous agents without intermediaries.

The "Liquid Labor" Flow:

1. Robot A performs a task (Liquid Labor).



2. Robot A gets paid in digital currency units (Streaming Money).
3. Robot A pays for its own Energy (Exergy) in digital currency units.
Because energy-backed digital currency is purely code, it is the only currency

compatible with a fully automated, Machine-to-Machine (M2M) economy. It allows

the Time Bank to operate without human bankers.

IV. The "Energy Wall" Synergies

Critically, energy-backed digital currency solves a major problem for the Architect

(Energy Infrastructure).

o The Problem: Building massive power plants (for Space/Industry) is risky. If

demand dips, the operator loses money. This is the “Stranded Energy” problem.

« The Solution: Energy-backed digital currency systems act as the 'Buyer of Last

Resort' for energy.

« If the grid has surplus power (e.g., sunny day, low industrial load), the

system purchases it to generate new currency units.

« This sets a Price Floor for energy, making it profitable to build massive

100-Terawatt grids that the Architect needs for the space program.

The Symbiosis: Energy-backed digital currency effectively subsidizes the

construction of the energy grid required for the Robotic Era.

V. The "Truth Layer"

In the Exergy Standard, we need a ledger that cannot be lied to.
« Fiat: A ledger managed by politicians (Subjective).

- Energy-Backed Digital Currency: A ledger managed by physics (Objective).



"Energy-backed digital currency is the Reserve Asset of the Exergy Economy. It proves

that work was done (Energy spent)."”

In this thesis, energy-backed digital currency is positioned not as a speculative

financial asset, but as the “Native Protocol for Liquid Labor.”

1. It creates a hard unit of account that measures the deflation robots create.
2. It allows robots to own money (M2M payments).

3. It monetizes the Energy Surplus needed to build the grid.

Energy-backed digital currency is the bank vault; Robots are the depositors; Energy is

the currency.



THE FISCAL ARCHITECTURE: TAXATION IN
A TIME-BANK ECONOMY

This is the "Fiscal Architecture" of the Liquid Labor economy. In a system where
Time (Robotic Labor Hours) and Energy (Joules) are the currency, taxing
"income" (fiat dollars) becomes obsolete. As marginal production costs approach
zero, wages collapse, and traditional income tax revenue evaporates. To sustain
the state and fund "the Architect's expansion (Space/Science)," we must shift from

taxing People to taxing Physics.

[. The Core Principle: Taxing Entropy, Not Effort

The fundamental flaw of 20th-century taxation is taxing Human Effort (Income Tax).
In a robot economy, the goal should be to encourage machine effort, not tax it to

death, while still capturing the surplus it creates.

The New Axiom: Do not tax the creation of value (Work). Tax the consumption of

finite resources (Energy, Land, and Time).

II. The 4-Tier Tax Code

I. The Actuation Levy (The "Robot-Hour" Tax)

Instead of a Payroll Tax (Social Security/Medicare) on human wages, apply an

Actuation Levy on autonomous labor.

« The Mechanism: Every autonomous robot has a verified "odometer" (Proof of

Physical Work) that tracks Effective Actuation Hours.

« The Rate: A micropayment per autonomous hour generated. Example: "$0.05 per

robot-hour."

« The Logic: Since robots work 24/7/365, even a tiny levy generates massive

revenue.



Near-term Example: 100 Million Robots x 6,000 hours/year x $0.05 = $30 Billion in
annual levy revenue. Long-term Projection (2045-2055): As the fleet scales to 1
Billion+ units and levy rates adjust with productivity growth, this mechanism
generates a revenue base approaching $30 Trillion, comparable to the total U.S. labor

compensation pool it is designed to replace.

Why it works: It scales perfectly with the AWN (Autonomous Workforce of the
Nation). As the fleet grows, the tax base grows, funding a safety net for displaced

humans.

I1. The Entropy Surcharge (The "Hedonist" Tax)

We cannot allow the Hedonist to burn the entire planetary energy budget on VR

simulations while the Architect tries to launch rockets.
« The Mechanism: A progressive tax on Energy Intensity.

« Tier A (Survival): Basic residential power (Ascetic level) = 0% Tax.
« Tier B (Productive): Industrial power for manufacturing/farming = Low Tax.

« Tier C (Hedonic): High-entropy consumer burns (luxury travel, massive personal

compute, decorative energy) = Exponential Surcharge.

The Outcome: The Hedonist pays a premium for their lifestyle. That premium directly
subsidizes the "CapEx" of the fusion grids and spaceports. The Hedonist funds the

Architect.

Consider:

Cost Hedonist = Energy Cost x (1 + 7¢)

Cost rchitect = Energy Cost x (1 — Subsidy)



I11. The Scarcity Rent (Land Value Tax)

Robots can print houses, but they cannot print Land. In a post-scarcity world, land
becomes the only true scarce asset. Without a tax, the 'Owners of the Earth' will

capture 100% of the value of the robots (Rent-Seeking).

« The Mechanism: A Georgist Land Value Tax (LVT). You tax the unimproved

value of the land at 100%.

« The Logic: If robots make a building 99% cheaper to construct, the price of the
house falls, but the price of the location skyrockets. By taxing the land, you capture

the 'location value' for the public trust.

Effect: This prevents a feudal aristocracy from emerging where a few people own

the robot-tended estates while everyone else lives in pods.

I'V. The Algorithmic Royalty (The "Data Dividend")

Human labor is used to train the robots (Tele-operations). This training data is a

permanent asset.

o The Mechanism: A distributed ledger-based royalty system.

« The Rule: If a human trains a Neural Net for a specific task (e.g., folding a shirt),
that human receives a fractional royalty every time a robot autonomously performs

that task in the future.

The Result: Human labor transforms into an equity investment in a "Time Bank."
An "Ascetic" individual could work for 5 years training models, then retire and live

off the "residuals" generated by the robots they taught.

I11. The Distribution: The "Sovereign Time Dividend"

Revenue is distributed not in traditional dollars (which are prone to inflation/deflation)

but in "Capacity."



« Universal Basic Capacity (UBC): The government issues a UBC credit to every

citizen.

« The Credit: Each citizen is guaranteed "2,000 kWh of Energy and 500 Robot-

Hours per month."

« The Choice: This credit offers two paths:

« The Ascetic: Uses the credit to build a simple house, grow food, and read

books, thereby living for free.

« The Hedonist: Spends their credit on luxuries in the first week, then must
work (in high-end human services or creative roles) to earn additional credits

from others.
IV. Summary
In this economy, the Tax Code is redefined as a "Thermodynamic Throttle."
1. Tax the Robots (Actuation Levy): Replaces Income Tax.
2. Tax the Hedonism (Entropy Surcharge): Funds Science/Space.

3. Tax the Land (Scarcity Rent): Prevents Feudalism.

4. Pay the People (Time Dividend): Distributed in Energy/Robot-Hours, ensuring

survival for the Ascetic and providing "skin in the game" for the Hedonist.



The economists said “new jobs will appear.” They always do. But this time

the math disagrees.

When the elasticity of substitution passes 1.0, the scale effect inverts. More
output no longer means more hiring, it means less. The labor demand curve
doesn’t just shift; it kinks. And on the other side of that kink is a world
where every additional unit of robotic capacity displaces human labor faster
than new tasks can be invented. That is not a recession. That is a structural

break.

The question is not whether the break will come. The math says it will.
The question is whether we have a framework ready when it does. The
next chapter examines why we have been sleepwalking toward this

moment for fifty years.



The Post-Apollo Hangover

The "Post-Apollo Hangover" is a risk predicted by the model, and the
phenomenon is called The Great Stagnation (coined by Tyler Cowen and Peter
Thiel). It describes how we "solved 'atoms™ in the 1960s (rockets, nuclear, jet

engines) but then "retreated to 'bits™ (PCs, internet, apps) because manipulating

atoms became too EXPEDSiVE.

Hedonist-driven demand is " Corrupted Demand." It is demand for comfort, not

capacity.

Here is the mathematical proof of why the "Time Bank" (Liquid Labor) solves the

stagnation trap that killed the Space Age.



I. The Trap: Why Apollo Failed to Sustain

In the 20th Century, we tried to fund the Architect's dreams (Space) using human

labor.

The Constraint: Human Labor is Expensive and Inflationary

The Cycle: The Hedonist demanded better living standards (suburbs, cars, AC), which

caused wages to rise.

The Cost Disease

As wages rose, the cost of "high-entropy" projects (NASA, Nuclear) skyrocketed. This
is Baumol's Cost Disease. It became too expensive to build rockets because engineers

and janitors at NASA needed competitive wages.

I’ve sat in those rooms. I’ve watched the spreadsheets. Every engineer needs to eat.
Every janitor needs healthcare. So the cost of labor went up. And suddenly, you can’t
afford to go to the moon anymore. This is the hidden tax on ambition. You can’t build

the future when the cost of human labor is the ceiling on human achievement.

Result: The Architect was starved. We retreated to "Bits" (software) because software
has zero marginal cost and isn't subject to the same energy/labor inflation as steel. This

is the “lost progress” that the thesis identifies.



I1. Decoupling

In a Liquid Labor economy, we break Baumol's Cost Disease.

The Time Bank creates a Dual-Track Economy:

1. The Hedonic Track (Consumer): Robots build the VR pods, the fashion, and the
luxury goods. The Hedonist pays for this with their "Basic Dividend" or status

income.

2. The Architect Track (Civilization): Robots also build the starships.

Why This Time is Different

Because the supply of labor is Perfectly Elastic (we can print more robots), the

Hedonist's demand for luxury does not bid up the price of labor for the Architect.

« 1970s (Human Labor): If the economy hires 100,000 people to build Disney
World, fewer remain for Apollo. Wages go up. Apollo gets cancelled.

« 2030s (Liquid Labor): If the Hedonist wants a Disney World, we print 100,000
robots. If the Architect wants a Moon Base, we print another 100,000 robots. The

marginal cost of the second fleet is just energy.



I1I. The Mathematical Guardrail: The "Corruption"
Variable

To prevent the feared “Corrupted Demand” (endless digital distractions at the

expense of space), the thesis introduces a policy variable: The Entropy Tax (T.).

We define 'Corrupted Demand' as energy spent on Low-Entropy Reversal

(trivialities) vs. High-Entropy Reversal (civilizational survival).
The policy:

Cost gedonist = Energy Cost x (1 + 7,)

Cost architect = Energy Cost x (1 — Subsidy)

Mechanism: The Hedonist pays a surcharge on their massive energy consumption (the
"VR Tax"). That surcharge directly subsidizes the "CapEx" of the Architect's fusion

plants and rockets.

The Result: The Hedonist's "corrupted" desire for a massive energy grid inadvertently

funds the infrastructure that the Architect uses to leave the planet.

Stagnation Explorer

Interactive simulation of demographic decline and robotic labor deployment
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Section 1: Demographic Decline Simulator

20-year projection: human workforce decline vs. robotic deployment

Initial Workforce 165 millions
Starting workforce population (millions of workers)

150 200

Annual Decline Rate 0.50 %

Percentage of workforce lost annually due to demographic decline

0.1 2

Robot Deployment Rate 100 thousands/year
New robots deployed per year to offset human decline

10 500
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Human Robot Total Effective

o Workforce ® Workforce

151.7M by
149.3M by 2.0M by Year Year 20
Year 20 20

Net decline:
-15.7M lost +100k/year -13.3M

deployed
s N

NO CROSSOVER IN 20 YEARS

At current deployment rates, robots never catch up to human

workforce decline. The economy faces permanent contraction.

SCENARIO: COLLAPSE

At just 100k robots/year with 0.5% annual decline, the economy faces a
permanent 13.3M worker shortfall. Housing, healthcare, infrastructure —

all become structurally unaffordable. This is the Great Stagnation.



Section 2: Cost of Inaction Calculator

GDP loss from delays in robotic deployment

GDP per Worker 85 $K
Annual GDP output per worker (thousands of dollars)
50 150
Years of Delay 3 years
Duration before robot deployment begins
0 10
Economic Impact of Delay
( N\ N
TOTAL GDP LOST PER BURNED
DESTROYED HOUSEHOLD EVERY
SINGLE DAY
$0B $0
$OM
Every day of Over 3 years of
delay costs the inaction 1095 days of
economy bleeding
millions.
- 4N\ J

Annual GDP Loss — Accelerating Every Year:




Y1 Y2 Y3
-$0B -$0B -$0B

THE MATH IS INEXORABLE

3 years of delay doesn't just cost $0B — the losses accelerate. Year
3 alone costs $0B. Every year of inaction makes the next year worse.

This is a compounding crisis.

THE AFFORDABILITY CRISIS = THE STAGNATION CRISIS

These are not separate phenomena. They are the same crisis on different
timescales. Every year of delay compounds productive capacity loss, making
housing, healthcare, and infrastructure permanently less affordable. The

math doesn't negotiate. The math doesn't wait.




IV. The Evidence: 50 Years of Measurable Decay

The model predicts exactly what we observe. The stagnation has concrete,

measurable symptoms:

The Productivity-Wage Divorce

From 1948 to 1973, productivity and wages grew in lockstep. After 1973, productivity
kept climbing while median wages flatlined. The gains went to capital owners.
Workers got cheaper TVs but couldn’t afford houses. This is the Cantillon Effect
applied to the real economy, gains flow to those closest to the source of new capital,

not to workers.

A common objection: some economists argue the gap shrinks when you include total
compensation (wages + benefits) rather than wages alone, using the same price
deflator. This is technically true, but it proves the thesis rather than refuting it. The
reason total compensation rose faster than wages is that healthcare costs exploded,
consuming the difference. Workers didn’t get richer; their employers spent more on
insurance premiums that went to an unreformed, labor-intensive healthcare system.
The “missing wages” were eaten by Baumol’s Cost Disease in medical care. This is

precisely the dynamic Liquid Labor solves: automate the labor-intensive sectors, and

costs collapse back to where wages can buy something again.

The Cost Disease in Numbers

Since 1970, sectors dominated by human labor have seen costs explode. The BLS
Consumer Price Index for Medical Care (FRED series CPIMEDSL) rose from 34.0 in
1970 to approximately 580 in 2024, a roughly 1,600% increase, and hospital services

specifically (FRED series CUSRO0O00SEMD) rose even faster. College tuition has
increased over 1,200% since 1980 according to BLS CPI data, roughly 4x the rate of
general inflation. Housing prices have risen 400-700% nationally since 1980
(S&P/Case-Shiller U.S. National Home Price Index, FRED series CSUSHPINSA),

with major metros like San Francisco and New York seeing 800%+ gains. Childcare



costs have risen over 290% since BLS began tracking in 1990 (FRED series
CUSROOOOSEEB). Meanwhile, sectors that automated aggressively, electronics,
software, manufacturing, saw prices collapse. The pattern is clear: wherever human
labor is the bottleneck, prices spiral. Wherever machines replace human labor, prices

fall. The Great Stagnation is a labor cost problem.

Look at the numbers. Actually look at them. Your grandmother could buy a house on a
factory wage. Your kid can’t buy one on two professional salaries. Not because she’s
lazy. Because someone decided that housing, healthcare, and education, the three
things that still require humans, would be the three things that eat every dollar you
earn. That’s not capitalism failing. That’s capitalism working exactly as designed for

the people who own the assets and designed the system.

Infrastructure Decay

The American Society of Civil Engineers gives U.S. infrastructure a C- grade. The
country needs $4.6 trillion in infrastructure investment by 2029. A new subway line in
New York costs 7-10x more per mile than in Madrid or Seoul. Why? Labor costs,
regulatory overhead, and the absence of automated construction. China built 26,000
miles of high-speed rail in 15 years. The U.S. built zero. Not because of technology

gaps, because of labor economics.

The Innovation Retreat

Federal R&D spending as a share of GDP peaked at 2.2% in 1964 (the year before the
Moon landing) and has fallen to about 0.7%. The private sector picked up some slack,
but it went to software, not atoms. Of the top 10 companies by R&D spending, most
are in software and pharmaceuticals. Almost none are building physical infrastructure,
energy systems, or transportation. The market optimized for bits because atoms are too

expensive when you’re paying human wages.



The Demographic Trap

The U.S. fertility rate dropped below replacement (2.1) in 1972 and is now at 1.62.
Japan sits at 1.2. South Korea at 0.72, the lowest ever recorded for a major economy.
Every worker who retires without replacement is a permanent subtraction from
productive capacity. Immigration is politically constrained. The human labor pool is
shrinking in every advanced economy. This is the structural floor beneath the Great

Stagnation: there literally aren’t enough people to do the work.

V. The Affordability Connection

The Great Stagnation is not an abstract economic concept. It is the affordability
crisis. The reason housing, healthcare, education, and childcare are unaffordable
is because they are labor-intensive sectors that never automated. When you pay a
human $35/hour to frame a house, and humans demand wage increases to keep up

with inflation, housing costs only go one direction: up.

Liquid Labor is the affordability solution. If robots can frame houses, pour concrete,
wire electrical systems, and do plumbing at $8/effective-hour running 24/7, housing
costs collapse. Apply the same logic to healthcare (robotic surgery, automated
diagnostics, 24/7 elder care), education (personalized Al tutoring at scale), and
childcare (supervised robotic care facilities), and you get cost deflation in every sector

that human labor made expensive.

See: Appendix: The Affordability Crisis


https://www.liquid-labor.com/affordability-crisis/

VI. My Point

The last 50 years of stagnation happened because Human Labor was too scarce
to support both Hedonism (Consumption) and Architecture (Space). We chose

consumption.

Liquid Labor solves this by removing the scarcity of work.

We let the Hedonist have their ‘corrupted demand.” We let them demand a 100
Terawatt grid for their trivial amusements. The Architect then reuses that 100 Terawatt

grid, which the Hedonist paid for, to launch the ships.

The Strategy: Use the Hedonist’s greed to build the Architect’s ladder. A symbiotic

relationship.

The Great Stagnation is not permanent. It is a function of input constraints that are
about to be removed. When the cost of labor approaches zero, the cost of ambition

approaches zero with it. The only question is who gets there first.

But there is a problem with this strategy. The Hedonist’s demand is not neutral. It is
actively corrupted, by cheap money, planned obsolescence, and a financial system that
rewards consumption over capacity. Before we can build the Architect’s ladder on top

of the Hedonist’s grid, we must understand exactly how this corruption works, who

benefits from it, and why the current system produces degeneracy by design. That is

the subject of the next chapter .


https://www.liquid-labor.com/corrupted-demand/

We stopped going to the Moon not because we ran out of rockets. We ran out

of will, and we ran out of will because we ran out of cheap labor.

The Great Stagnation is not a mystery. It is the predictable result of an
economy that retreated from atoms to bits because atoms require human
hands and human hands became expensive. Every great ambition, high-

speed rail, nuclear power, affordable housing, space colonization, was

abandoned not for lack of technology but for lack of labor that could execute

at scale without bankrupting the project.

Liquid Labor ends the stagnation. Not by making human labor cheaper,
that path leads to exploitation. By making machine labor abundant. The
next chapter reveals how demand itself was corrupted along the way,
and why fixing supply without fixing demand only builds a faster

treadmill.






Corrupted Demand: QE and the Degeneration of the
West

The genesis of Western “International Degeneracy” lies in QE, pioneered by the
Bank of Japan in 2001 and adopted globally post-2008. By flooding markets with
liquidity, central banks triggered the Cantillon Effect: a regressive transfer of
purchasing power to financial institutions at the expense of wage earners. We can
model the interaction between growth (G), corruption (C), and unemployment (U)

as:
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Where (} is the “attack rate” at which distorted financial flows divert resources into
unproductive “zombie firms”, companies that survive only through suppressed interest

coverage ratios (ICR < 1 for 3+ years).

Energy-Backed Digital Currency: The Reality Anchor vs. The
Tulip Myth

While critics liken energy-backed digital currencies to the 1637 Dutch Tulip Mania,

empirical data shows a fundamental divergence. Tulips were a 3-year local fad; a

mature energy-backed digital currency system is a 17-year-plus global asset class. [6]

Its value follows Metcalfe’s Law, where fundamental value (V) is a function of

network nodes (n):

V =an® where B~ 1.69



An energy-backed digital currency serves to “discipline” monetary policy by
providing an alternative to fiat money that cannot be printed to hide structural decline.
Born from the 2008 financial crisis, such systems tie their issuance directly to

computational energy expenditure, ensuring that supply cannot be arbitrarily

expanded. [71

Generation Z and the Reverse Flynn Effect

The most visible “degeneration” is the cognitive decline in Gen Z, who reached
maturity during the peak QE era. For the first time since records began, a generation is
scoring lower than its parents in IQ and problem-solving, a reversal of the long-

running Flynn Effect.


https://x.com/fejau_inc/status/2019786695743320162
https://x.com/stats_feed/status/2019692036564144213

The Decline in Student Achievement

The National Assessment of Educational Progress (NAEP), the “Nation’s Report
Card,” which uses consistent methodology across years unlike the SAT (redesigned in
2016), confirms the decline. In math, 8th-grade scores fell 8 points between 2019 and

2024 (NAEP 2024). In reading, scores at every grade level fell 5 points from 2019
levels. Twelfth-graders’ math and reading scores each fell 3 points. The lowest-
performing students (10th percentile) saw the steepest declines, trends which pre-dated

the pandemic but worsened between 2019 and 2024. FICO credit scores for Gen Z

have similarly declined by 3 points amid student loan delinquency and debt-stress.

This stagnation is linked to “financialization.” With 52% of Gen Z unable to afford
basic costs despite record stock markets, the incentive for deep human capital
accumulation has been replaced by short-term digital engagement and “finfluencer”

herding behavior.

On The Problem of Corrupted Demand

Hedonist-driven demand is "Corrupted Demand." It is demand for comfort,
not capacity. This creates a fundamental problem: if we allow unlimited
consumption of trivialities, we risk starving the Architect (Scientist/Engineer) of

the resources needed for civilizational advancement.

The question becomes: How do we prevent the Hedonist from consuming the entire

energy budget on VR simulations while the Architect tries to launch rockets?



I. The Economic Consequence of Corrupted
Demand

In a money economy, the Hedonist bids up the price of trivialities (status goods),
sucking resources away from the Architect. Money is value-neutral. It thinks a

$100 pair of digital sneakers is "worth" the same as $100 of Fusion Research.

« Money: "Both generated $100 of GDP. They are equal."

« Physics: "False."

« The Sneakers consumed low-entropy energy and turned it into high-

entropy waste (status signaling). Net Negative.
« The Fusion Research consumed energy to create a mechanism for infinite

future energy. Net Positive.

The Distortion: In a money economy, the Hedonist bids up the price of trivialities
(status goods), sucking resources away from the Architect. In an Exergy economy, the
"Entropy Tax" punishes the waste. It makes the digital sneakers "expensive" (in terms

of social credit) because they waste energy without building capacity.

Demand Dynamics Explorer

Lotka-Volterra predator-prey dynamics applied to good demand (G) vs corrupted

demand (C)
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Section 1: Demand Ecosystem Simulator

Adjust parameters to explore how generative and corrupted demand evolve over time

r; (Generative Growth Rate)
Intrinsic growth rate of generative demand

0.01

B (Corruption Rate)
Rate at which corruption diverts resources

0.01

y (Conversion Efficiency)
Efficiency of converting G into C

0.01

6 (Natural Decay)
Natural decay rate of corrupted demand

0.01

0.15

0.5

0.20

0.5

0.10

0.5

0.15

0.5



Ecosystem Dynamics
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PRODUCTIVE ECONOMY

Generative demand dominates at 95% of activity. But even at these parameters,
corruption still claims 5% of the economy. Without active policy intervention,

any shock can tip the balance.

Model Equations
d6/dt = r1:G6-(1 - G/K:) - B-G-C/(1 + a-B-G)
dc/dt = y-G-C/(1 + a-B-G) - &-C

Constants: K; = 1.0 (carrying capacity), a = 0.5 (saturation coefficient)




Section 2: Entropy Tax Effect

Comparison of demand dynamics with and without an entropy tax

Without Entropy Tax
Time
Final G/C Ratio: 7.17
Final G: 0.661
Final C: 0.092

With Entropy Tax



Time
Final G/C Ratio: 100.46
Final G: 0.797
Final C: 0.008

Policy Impact Analysis

Without Tax (Uncontrolled)

High corruption rate (f=0.4) with weak decay (6=0.05) allows corrupted
demand to dominate the ecosystem

Final G: 0.661
Final C: 0.092

With Tax (Regulated)

Lower corruption rate (f=0.15) combined with strong decay (6=0.3) allows
generative demand to thrive

Final G: 0.797



Final C: 0.008

Key Insight:

An entropy tax disciplines monetary policy by increasing 6 (decay of
corruption) and decreasing 3 (corruption rate). This allows generative
demand to dominate, creating a sustainable ecosystem where real
innovation and capacity-building flourish instead of being crowded out by

speculative, unproductive corruption.

Based on Lotka-Volterra predator-prey dynamics applied to demand economics

Explore how regulatory mechanisms shape the health of economic ecosystems



II. The Entropy Tax: The Mathematical Guardrail

To prevent the feared “Corrupted Demand” (endless digital distractions at the

expense of space), the framework introduces a policy variable: The Entropy Tax

(Te).

We define 'Corrupted Demand' as energy spent on Low-Entropy Reversal

(trivialities) vs. High-Entropy Reversal (civilizational survival).

Consider this:

Cost gedonist = Energy Cost x (1 +7,)

Cost architect = Energy Cost x (1 — Subsidy)

The Mechanism:

The Hedonist pays a surcharge on their massive energy consumption (the "VR Tax").
That surcharge directly subsidizes the "CapEx" of the Architect's fusion plants and
rockets.

Which means:

That surcharge directly subsidizes the "CapEx" of the Architect's fusion plants and

rockets.

Which Results in:

The Hedonist's "corrupted" desire for a massive energy grid inadvertently funds the

infrastructure that the Architect uses to leave the planet.



ITI. The Entropy Surcharge in Practice

We cannot allow the Hedonist to burn the entire planetary energy budget on VR

simulations while the Architect tries to launch rockets.

The Mechanism: A progressive tax on Energy Intensity.

Source: @brivael (X). Why it matters: The 90-9-1 rule frames how Ascetics are
defined in the Entropy Tax / tiered-consumption framework, most use little (survival

tier), few consume heavily (hedonic tier).

The 90-9-1 rule is not merely an internet phenomenon, it is a power law that maps
directly onto energy consumption. In the Liquid Labor framework, 950% of people
consume passively (the Ascetic survival tier), 9% create modest value and maintain
infrastructure (the Architect productive tier), and 1% command outsized resources and
burn disproportionate energy (the Hedonist hedonic tier). The Entropy Tax is designed
to work with this distribution, not against it, by pricing energy intensity at each tier

according to its reality.

Yet the infographic reveals a seductive lie: the notion that democratization through
AI and no-code tools liberated all tiers equally. The diagram shows Al tools and
automation arrayed across all three layers, suggesting technology flattened the playing
field. The data tells a harsher story. AI makes the 1% vastly more productive while
the 90% consume more passively. The gap does not narrow, it widens. This is the
corrupted demand feedback loop in motion: technology that promised to liberate
instead concentrates agency and energy consumption further, creating a false sense of

democratization while deepening inequality of impact.


https://x.com/brivael/status/2005295865196384408
https://x.com/brivael/status/2005295865196384408

The Entropy Tax breaks this loop. It does not penalize consumption itself, it prices the
energy intensity of consumption progressively. The 90% who operate at the survival
tier pay nothing on basic needs; their minimal energy footprint is subsidized. The 1%
who burn outsized amounts, whose Hedonistic compute, decorative energy, and high-
entropy lifestyle exceed planetary budgets, pay an exponential surcharge. That
surcharge directly funds the infrastructure (fusion grids, spaceports, distributed
capacity) that benefits the entire pyramid. In Liquid Labor's vision, the Hedonist
becomes the patron of the Architect. The system aligns incentive with energy reality,
and agency concentrates not as punishment but as a natural consequence of who

consumes what.

Tier A (Survival): Basic residential power (Ascetic level) = 0% Tax.

Tier B (Productive): Industrial power for manufacturing/farming = Low Tax.

Tier C (Hedonic): High-entropy consumer burns (luxury travel, massive personal

compute, decorative energy) = Exponential Surcharge.

The Outcome: The Hedonist pays a premium for their lifestyle. That premium directly
subsidizes the "CapEx" of the fusion grids and spaceports. The Hedonist funds the

Architect.



I'V. Caveats and Considerations

The objection that “who decides what is trivial?” is real, labeling consumption as
degenerate can slide into authoritarianism. The thesis does not prescribe the
decider; it prescribes the metric (exergy) and the direction (tax entropy, subsidize
capacity). One person’s VR game may be another’s respite; the Entropy Tax tiers

by intensity of use, not by moral verdict on the activity.

The Entropy Tax is a planned-economy lever. It challenges laissez-faire by design. The
tradeoff is explicit: accept a price on high-entropy consumption or accept that the
Hedonist’s demand will continue to crowd out the Architect’s. Implementation risk is

in the calibration, not in the principle.

The corrupted demand framework asserts that capitalism’s value-blindness, all dollars
look the same, misallocates resources toward ephemeral pleasures and away from
projects with lasting societal benefit. Not all demand is created equal; when comfort is

king, progress can become a pauper.



In depth: Examples of Capitalism’s Harmful Side-
Effects

The “corrupted demand” issue is just one facet of how capitalism can produce
harmful outcomes when profit and consumer demand are the only guiding stars.
Here are a few concrete ways in which capitalist market dynamics may cause

harm or inefficiency:

Short-Term Profit vs. Long-Term Good

Firms often prioritize immediate profits over long-term benefits, which can hurt
society. For example, major pharmaceutical companies have been known to spend
more on marketing than on research. In 2020 , amid a global health crisis , 7 of the 10
biggest pharma companies shelled out significantly more on sales and marketing
(promoting their drug products) than on R&D for new treatments. Pfizer spent $12

billion on marketing vs. $9 billion on R&D, and Johnson & Johnson $22 billion vs.

$12 billion, to name a couple. (3] This skew suggests that delivering shareholder
value (through aggressive product sales, advertising, and price optimization)
outweighed the societal value of investing in new cures. In a profit-driven system, it’s
often more lucrative to exploit existing demand (or create demand via ads) than to
fund risky innovation , a clear case of misaligned incentives that can harm consumers

(e.g. high drug prices, fewer truly novel therapies).

Negative Externalities (Profit Privatized, Costs Socialized)

Capitalism’s track record with environmental and social externalities is notoriously
poor. Companies maximize profit by using the cheapest means available, often
ignoring costs they can offload to society (unless forced otherwise). A classic example
is pollution and climate change: burning fossil fuels has long been hugely profitable
for oil companies, while the climate risks were borne by the public. Even when
technology exists to move to cleaner energy or more efficient transit, incumbents may

resist change to protect profits. A recent lawsuit by the State of Michigan accuses



major oil companies (BP, Exxon, Chevron, Shell, etc.) of acting as a cartel to

“suppress” clean energy and electric vehicles , essentially colluding to “forestall

meaningful competition from renewable energy and maintain their dominance”. 2]
The suit alleges that for decades these firms restrained the rollout of EV technology
and renewables to keep consumers hooked on oil, resulting in higher energy costs and
delayed adoption of green tech. In short, market leaders sometimes find it profitable to
create scarcity or delay innovation, even when it harms the public (through pollution
or higher long-term costs). It often takes government action (regulation, antitrust,
carbon taxes, etc.) to counteract these externality-driven harms, since the free market

by itself doesn’t penalize polluters until damage is already done.

Planned Obsolescence and Consumer Waste

Capitalism encourages selling more products, which can lead companies to design
products to fail or become outdated faster than necessary. This “planned obsolescence”
maximizes repeat sales but at the expense of consumers and the environment. A
famous historical case is the Phoebus cartel of the 1920s: leading lightbulb
manufacturers secretly agreed to artificially reduce bulb lifespans by over 50% (from
2,500 hours to about 1,000 hours) so that customers would have to buy bulbs more

often. They even marketed the new bulbs’ shorter life as if it were improved

“efficiency”. (11 In modern times, we see similar patterns in consumer tech , from
smartphones that stop getting software updates after a few years, to appliances that are
hard to repair. The result is piles of e-waste and extra expense for consumers, purely to

pad corporate revenues. As one report put it, planned obsolescence is “intended to
maximise corporate profits at the expense of consumers and at great cost to the natural

world”. 1 This is a direct harm created by capitalist incentives: longevity and
sustainability are often bad for business if a company can lock customers into a cycle

of constant repurchasing.



Inequality and Erosion of Social Fabric

A broader (but important) harm often attributed to unconstrained capitalism is extreme
inequality. Successful firms and investors can accumulate massive wealth, while
workers’ wages stagnate and public goods are under-provisioned. For instance, labor
productivity and corporate profits have risen for decades, but median wages have not
kept up , a gap sometimes called the 50-year productivity gap (the Liquid Labor site’s
“Great Stagnation” refers to this) where gains flow mainly to owners of capital.
Extreme inequality can breed social unrest, “deaths of despair,” and a breakdown in
social cohesion. This isn’t a single-company example, but rather a systemic outcome:
when maximizing return on investment is the sole goal, worker welfare and equality
tend to suffer, absent counterbalancing institutions (unions, social safety nets, etc.).
While inequality per se is not “corporate malfeasance” in the way pollution is, it’s a
byproduct that many argue is harmful , undermining democracy and long-term
economic stability. (For example, the top 1% globally have captured a huge share of
new wealth in recent years, far more than the bottom half of humanity, illustrating the

skew in gains.)

Capitalism’s competitive, profit-driven nature produces incredible innovation and
wealth , but it also permits harmful behaviors whenever those behaviors are profitable
and not illegal. Whether it’s misallocating resources to trivial uses (“corrupted
demand”), dumping costs on the public (pollution, health risks), exploiting consumers’
wallets (planned obsolescence), or neglecting social considerations (inequality), the
market by itself has no moral compass. As the saying goes, “the market knows the
price of everything and the value of nothing.” These examples underscore why checks

and balances (regulation, taxes, public investment, or new economic frameworks) are

often proposed to address capitalism’s blind spots.



Do Corporations Stall Technology to Maximize
Profit? (Stagnation vs. Innovation)

Do corporations stall technology to maximize profit? The record is mixed:
striking cases of willful stalling exist alongside cases where incumbents that

resisted innovation were overtaken. The following instances illustrate the former;

the Kodak outcome illustrates that suppression can backfire. [4]

Deliberate Suppression

In some cases, firms have actively squashed innovations. One of the most notorious

examples is Kodak and the digital camera. [4] Kodak actually invented the first digital
camera in 1975, but the company’s leadership killed the project for fear it would
cannibalize their hugely profitable film business. As one account describes, Kodak’s
management reacted by essentially saying “that’s cute , but don’t tell anyone about it”
when shown a digital camera prototype. They focused on short-term film sales and
buried a technology that could have kept them industry leaders. Of course, digital
photography proliferated anyway (via competitors who seized the opportunity), and
Kodak’s suppression backfired , the company’s core film business collapsed and
Kodak filed for bankruptcy in 2012. This case is a classic innovator’s dilemma: a
dominant player had the tech in hand, but because it threatened their legacy profits,

they slowed or stopped its development, ultimately to their own detriment.

Collusion and Cartels

Beyond individual firms, sometimes entire industries collude to slow innovation. The
earlier example of the Phoebus lightbulb cartel fits here too , multiple companies

agreed not to make longer-lasting bulbs, effectively reversing technological progress

in bulb lifespan to boost sales. (11 More recently, as mentioned, fossil fuel companies
have been accused of coordinating to delay the adoption of renewables and electric
cars. If the allegations are true, these oil giants essentially acted to stall energy

innovation to maximize decades’ worth of oil profits. Such behavior is usually done in



the shadows (since overt collusion is illegal), but the economic motive is clear: when a
new technology (like EVs) could upend a lucrative market (oil and gas), incumbents
have incentive to throw sand in the gears , via lobbying, patent control, buying up and
shelving new tech, or creating market obstacles , until they can either control it or until

they’re forced to change.

Incrementalism Over Breakthroughs

Even without conspiracies, large firms can slow-play innovation by focusing on
incremental upgrades rather than big leaps. Think of how smartphone makers release
new models each year with just slight improvements , some critics argue they could
introduce more durable batteries or radical features sooner, but doing so might shorten
the profitable cycle of people buying a new phone every 1,2 years. This isn’t outright
“suppressing” a known technology, but it is a kind of paced innovation for profit. The
product strategy is to milk each generation thoroughly rather than jump to the end-
state. Similarly, auto manufacturers historically were accused of being slow to
improve fuel efficiency or safety until regulations demanded it, preferring to sell gas-
guzzlers and spare themselves R&D costs. In these ways, the market can stagnate not
because the tech is unavailable, but because the business case for rapid change isn’t

compelling without competition or regulation.

Counterpoint , Competition Spurs Innovation

On the other hand, capitalism also has the self-correcting mechanism of creative
destruction. If one company drags its feet, a hungry competitor (or upstart) can leap
ahead. The Kodak story above illustrates this: [4] Kodak stalled digital tech to protect
film, but rivals like Canon, Sony, and later smartphone makers pushed digital cameras
forward and ate Kodak’s lunch. In the long run, it’s hard to completely bottle up a
transformative invention , eventually someone will commercialize it. Companies that
try to freeze the status quo too long may end up disrupted themselves (as seen with
many once-dominant firms that failed to adapt). In sectors with strong competition, the

pressure to innovate is relentless , for instance, no single computer manufacturer could



halt the personal computing revolution, and no telecom giant could stop the internet or
smartphones once competition kicked in. Thus, while monopolistic or collusive
behavior can stall progress for a time, it’s often unsustainable in the face of market

forces and technological inevitability.



Why Machine-Native Currency is Needed (Machine
Economies)

As we move into an era of Al and automation, there’s growing recognition that
machines will increasingly be economic actors in their own right — and our legacy
financial system isn’t built for them. (91 Robots and AI agents don’t have bank
accounts or social security numbers, and they operate at speeds and scales that
human payment systems can’t match. This is why many futurists (and the Liquid
Labor research) argue that we need a form of “machine-native currency” or

programmable digital money for the coming machine economy.

Consider a simple scenario: an electric delivery drone needs to autonomously recharge
itself at a station. How can it pay for the electricity? It can’t exactly swipe a Visa card
or log into a Bank of America account — those systems assume a human identity and
operate relatively slowly, with fraud checks, business hours, etc. As the Liquid Labor
essay points out, “robots do not have bank accounts. They cannot pass KYC checks at
JPMorgan.” An autonomous system can’t furnish a passport or answer security
questions about its mother’s maiden name! Thus, if we expect robots to engage in
commerce (buying power, data, services from each other), we need trustless,
automated payment networks that machines can use 24/7 without human

intermediation.

Programmable digital currencies present a compelling solution here. Such systems
operate on decentralized networks, open to anyone (or anything) with an internet
connection — no need for a bank’s permission or a government-issued ID. They settle
transactions quickly (especially with layer-2 micropayment protocols for instant
transfers) and irreversibly. For a machine, the advantages are clear: a robot can hold
digital currency in a software wallet and transmit it to another machine
programmatically in exchange for resources, all in seconds and with cryptographic

security. There’s no risk of a payment being arbitrarily reversed or an account frozen,



since the currency’s rules are enforced by code and consensus, not by trusting a third

party. In short, programmable digital currencies can be “native money for machines.”

Energy-backed digital currency is framed as the “Bridge Protocol” to an energy-based,

automated economy. [8] Why? Because energy-backed currencies, through
computational energy expenditure, are effectively “tied to physics”. To mint new units,
the system must consume real energy and computational work — this makes each unit
like a “battery of value” representing a chunk of expended energy. In a future where
economic output is driven by robots (which run on energy), it makes intuitive sense to
use a currency that itself is linked to energy expenditure. Unlike fiat money, you
“cannot print Joules” out of thin air. An energy-backed currency’s supply is capped
and its issuance is governed by thermodynamic cost, so it can serve as a neutral
yardstick in a machine economy that might otherwise tend toward abundance and
deflation. Moreover, such systems enable microtransactions and machine-to-machine
(M2M) payments: imagine an Al service charging you 0.0001 units per second of
computation it provides, or two devices negotiating fractional micro-units for an API
call. This is already being tested with layer-2 micropayment protocols, where
payments can be arbitrarily small and can stream continuously. Traditional banking

cannot handle millions of tiny transactions between autonomous agents, but

programmable digital currency networks potentially can. (51 1101



They printed the money. They inflated the assets. They called it growth. But

the factories stayed closed and the bridges kept crumbling.

Corrupted demand is the disease. An economy where capital flows to
speculation instead of production. Where zombie firms survive on cheap
debt while productive enterprises starve. Where the Cantillon Effect
guarantees that every dollar printed reaches Wall Street before Main Street.
The autonomous economy does not fix this automatically, without the right
framework, it makes it worse. Robots producing goods that no one with
purchasing power can buy is not abundance. It is overproduction with extra

steps.

The Entropy Tax is the cure. The next chapter introduces the physics-
based alternative: a currency that cannot be printed, a value system
that cannot be corrupted, and a pricing mechanism anchored to

thermodynamic reality.






Why Money Fails

This is the fundamental question of economics. Why reinvent the wheel? Why not
just stick with the Dollar, the Euro, or an energy-backed digital currency? The
answer lies in the '"Map vs. Territory' problem. In a pre-automation world, Money
(The Map) was a decent proxy for Work (The Territory). Because human effort
was scarce and energy was expensive, the price of a good roughly reflected the

difficulty of making it.

In a Liquid Labor (Robetic) economy, that link breaks. Money stops measuring
reality. Here is the Quantitative argument for why Money fails and Exergy succeeds

in a post-labor civilization.



I. The "Divide by Zero" Error (Deflationary
Collapse)

Money is designed to measure value in an environment of Scarcity.

« The Logic of Money: "I pay you because it was hard for you to do this."
« The Reality of Robots: It is not hard for them. The marginal cost of production

approaches the cost of electricity (* 0 relative to human wages).

The Trap: If robots make housing, food, and transport 90% cheaper or more, Prices

(P) collapse.
GDP =P xQ

If P » 0, Nominal GDP collapses.

« In a Money System: A collapsing GDP looks like a Great Depression. Central
Banks will print vast amounts of money to "stabilize prices" (inflation), causing

money to lose its value.

- In an Exergy System: This system measures the "Quantity of Energy/Matter
transformed." Even if the "price" is zero, the "Exergy Value" remains high, indicating

abundance rather than depression.

Verdict: Money reacts with panic to abundance, while Exergy provides an accurate

measure.



I1. The "Printer" Problem (Debasement of money vs.
Thermodynamics)

A "yardstick that changes length every year" cannot be trusted.
« Fiat Money: Can be printed infinitely. Policies like Quantitative Easing (QE) or
stimulus distort its signal.
« Exergy (Joules): Cannot be printed; it must be generated, implying a physical
constraint.
The Space Age Failure

Why did we stop going to the Moon? Because we paid for it in Money.

« As we printed money to pay for welfare/war in the 1970s, the "cost" of Apollo

skyrocketed (Inflation).

 If we had priced Apollo in Exergy (Joules), the cost would have remained

constant (or fallen as tech improved).

Verdict: Money allows society to lie to itself about what it can afford. Physics

(Exergy) forces honesty.



I1I. The Physics-Based Currency: From Time to
Exergy

A common objection is that “time” already measures labor. The key issue is that
clock time is a sloppy proxy. A robot sitting idle for one hour and a robot lifting
steel beams for one hour both “cost” one hour of time, but their Thermodynamic

Cost is vastly different.

I. The Flaw: Why "Clock Time" is a Fake Metric

Human Economy: Time works as a metric because human biological energy output is
roughly constant (& 100 Watts). One hour of a human digging a ditch is a predictable

caloric burn.
Robotic Economy: Output is variable.

« Robot A (Micro-assembler): Consumes 50 Watts.
« Robot B (Heavy Lifter): Consumes 5,000 Watts.
Arbitrage Opportunity: Pricing both robots at "1 Hour" creates an arbitrage

opportunity that destroys the economy. A "Hedonist" rents 1,000 Heavy Lifters for the

same "Time Price" as 1,000 Micro-assemblers, bankrupting the energy grid.

The Correction: We must convert "Time" into "Thermodynamic Work."

I1. The Superior Metric: The "Exergy-Hour" (X)

We stop counting "Seconds." We start counting Exergy (Useful Energy available to do

work).

The Governing Equation of Value (V): Instead of V = Wage x Time, the value of any
good or service is the sum of the Energy used to create it and the Matter degraded in

the process.



Cost(X) = / " (P(8) + By (£) - M)t

to
P(t) = Power (kW) - Energy
Owear(t) -+ M = Material Entropy
Where:

« P(t): The instantaneous power draw (Energy).

e 8,ear: The depreciation rate of the robot (Matter). Every time a robot moves a

joint, it loses microscopic amounts of steel/lubricant (Entropy).

« M: The replacement cost of the machine (Capital Stock).

The New Unit: 1 X (Exergy Unit) = The economic value of 1 kWh of Energy applied

through High-Precision Actuation.

II1. Pricing "Matter" as "Frozen Energy"

One might ask whether this framework prices in materials. It does. In this framework,

we treat Matter as Frozen Energy.
« Building a steel beam requires Iron Ore + Energy.

« Producing the Iron Ore requires Mining Robot Time + Energy.

The Recursion: Ultimately, the cost of every physical object tracks back to the

Energy required to extract, refine, and shape it.

Price of a House: Not determined by "Real Estate Market Dynamics" (speculation),
but by the Sum of Exergy (X) required to mine the concrete, smelt the steel, and

assemble the bricks.



IV. The "Thermodynamic Yield" Curve

How does this affect the Architect vs. the Hedonist?

We introduce a Scalar of Complexity (€2). Not all Joules are equal. A Joule used to
heat a swimming pool (High Entropy) is worth less than a Joule used to compute a

Fusion reaction (Low Entropy).

The Pricing Modifier:

Price = X x e%

Where:

« Q=0 (Heat/Motion): Heating, basic transport. Cheap.

« Q> 1 (Intelligence/Precision): Nanomanufacturing, Al training, Surgery.

Expensive.

The Result:
« The Hedonist: Wants to heat their pool. Q is low. The price is just raw energy.

« The Architect: Wants to build a Quantum Computer. Q is high. The price is higher

because they are consuming "Computational Order," not just electricity.

V. The Post-Time Definition

Redefines "Time" not as the ticking of a clock, but as "The Rate of Entropy Reversal."

The Definition: Currency is a claim on Negentropy. It measures the capacity to

impose Order (Goods/Services) on Chaos (Raw Materials) using Energy.

How to communicate this: Don't tell people "We tax your energy," but rather "We

price the Universe accurately."



« Old World (Money): Price was a guess based on supply/demand and speculation.

« New World (Exergy): Price is a physical fact, the exact amount of Energy and

Matter required to exist.

This creates a “Physics-Based Currency” that cannot be debased by printing money,

because Joules cannot be printed.

Exergy Explorer

Interactive visualization of the Exergy Valuation Model from Liquid Labor



The Exergy Cost Calculator

Compare physical energy cost vs. monetary pricing

Power Draw P(t) 5.00 kw
Instantaneous power consumption of the system

0.1 100

Production Time 2.00 hours
Duration of production or service delivery

0.1 24

Material Wear Rate § wear 0.01
Fraction of capital equipment degraded per unit time

0.001 0.05

Robot Replacement Cost M 50000 $
Capital cost of equipment replacement

10000 500000

Electricity Price 0.08 $/kWh
Current market electricity rate

0.02 0.3



Key Insight:

Exergy pricing accounts for modest equipment degradation, which
traditional monetary pricing often overvalues. The actual cost of production

is the physical energy expended, not the market electricity rate.



The Complexity Scalar (£2) Explorer

How complexity exponentially increases the cost of production

Complexity Scalar () 1.00

Dimensionless measure of task complexity (0 = simple, 3 = frontier)



Key Insight:

The exponential relationship Price = X x e means that even small increases
in complexity dramatically increase cost. A task with Q=1 costs 2.7x more
than Q=0, while Q=3 costs 20x more. This captures why frontier science is

SO expensive.



IV. Energy-Backed Digital Currency: The Bridge
Protocol

This is the critical intersection of Thermodynamics and Finance. In the 'Liquid
Labor' framework, an energy-backed digital currency is not just 'digital gold.' It is

the first crude prototype of an Exergy Currency.

While fiat money is based on Autherity (government decree), and the Exergy
Standard is based on Physics (Joules), an energy-backed digital currency acts as the
Bridge Protocol. It is 'Proof of Energy.' Here is a deeper dive of where such a

currency fits in the Time Bank economy.

Source: Capriole Investments Limited. Why it matters: Tracks energy-backed digital
currency price against energy expenditure, illustrates the thesis that value is tied to

computational proof of energy expenditure (physics), not fiat authority.



I. Energy-Backed Digital Currency as "Frozen Energy" (The
Physics Link)

The key issue is why we don’t just use money. In this thesis, money is a “fake map”
because it can be printed costlessly. An energy-backed digital currency solves the
“Printer Problem” by tying currency creation directly to Physics through

computational proof of energy expenditure.

« The Mechanism: Issuing units of energy-backed currency requires “burning”

Energy (Joules) and performing cryptographic computations (Information).

« The Result: Each unit is a “Battery of Value,” representing a verifiable

expenditure of past energy.

« The Alignment: An energy-backed digital currency is the “Native Currency of
the Exergy Standard,” the only asset class that respects the laws of thermodynamics

(it cannot be created out of thin air; work must be performed).

Verdict: In a robot-run society (where robots run on energy), the currency must be
energy-derivative. An energy-backed digital currency represents the first successful

implementation of this principle.

I1. The Deflationary Hedge (The "Jeff Booth" Thesis)

The thesis predicts massive Deflation (Technological Abundance).

« Fiat Reality: In a deflationary world, Central Banks panic and print money to

force inflation, which "steals your purchasing power to subsidize the debt system."

- Energy-Backed Digital Currency Reality: An energy-backed currency has a

fixed supply cap and cannot be inflated beyond its energy-backing mechanism.

« If robots make housing/food 50% cheaper, holding such currency doubles

purchasing power.



« An energy-backed digital currency allows holders to capture the

Efficiency Dividend of the robots.

The Role: An energy-backed digital currency acts as the "Equity of the Machine
Age," a bet that the cost of the physical world will collapse against a fixed

mathematical constant tied to energy.

[1I. The Currency of Autonomous Agents (M2M Economy)

Robots do not have bank accounts. They cannot pass KYC (Know Your Customer)

checks at JPMorgan.

« The Friction: If a delivery drone needs to pay a charging station for electricity, it

cannot use a credit card.

« The Solution: An energy-backed digital currency with layer-2 micropayment

protocols allows for Trustless Micropayments.

The Liquid Labor Flow:

1. Robot A performs a task (Liquid Labor).

2. Robot A gets paid in fractional units of energy-backed currency (Streaming

Money).

3. Robot A pays for its own Energy (Exergy) in fractional units of the same currency.

Because an energy-backed digital currency operates via decentralized computational
rules, it is ideally suited for a fully automated, Machine-to-Machine (M2M)

economy. It allows the Time Bank to operate without human bankers.

IV. The "Energy Wall" Synergies



Source: Morgan Stanley research; summary via Jen Zhou (X) . Why it matters: US
data centers face a ~44GW power shortfall (2025-28); grids cannot fill the gap.
Supports the “Energy Wall” and the role of energy-backed currency participants as

buyers of last resort for stranded energy.

Critically, energy-backed digital currency solves a major problem for the Architect

(Energy Infrastructure).

o The Problem: Building massive power plants (for Space/Industry) is risky. If

demand dips, the operator loses money. This is the “Stranded Energy” problem.

« The Energy-Backed Currency Fix: Computational participants in the energy-

backed currency system act as 'Buyers of Last Resort' for energy.

« If the grid has surplus power (e.g., sunny day, low industrial load), they

purchase it instantly to perform computational work.

« This sets a Price Floor for energy, making it profitable to build massive

100-Terawatt grids that the Architect needs for the space program.


https://x.com/jenzhuscott/status/2005668471435350043

The Symbiosis: Energy-backed digital currency effectively subsidizes the

construction of the energy grid required for the Robotic Era.

The "Truth Layer"
In the Exergy Standard, we need a ledger that cannot be lied to.
« Fiat: A ledger managed by politicians (Subjective).

« Energy-Backed Digital Currency: A ledger managed by physics (Objective).

"An energy-backed digital currency is the Reserve Asset of the Exergy Economy. It

proves that work was done (Energy spent)."

In this thesis, energy-backed digital currency is positioned not as a “speculative digital

asset,” but as the “Native Protocol for Liquid Labor.”
1. It creates a hard unit of account that measures the deflation robots create.

2. It allows robets to own and transact currency (M2M payments).

3. It monetizes the Energy Surplus needed to build the grid.

Energy-backed digital currency is the bank vault; Robots are the depositors; Energy is

the currency.



Money was a map. The territory moved. The map did not.

Every civilization that debased its currency collapsed. Every civilization that
anchored its accounting to physical reality endured. Exergy is not a new
idea, it is the oldest idea, expressed in the language of thermodynamics. The

universe has always priced things in energy. We are simply catching up.

The next chapter shows what happens when this physics-based currency
meets the economics of robotic labor, and reveals why Robots-as-a-
Service is both the greatest opportunity and the greatest threat to the

Citizen-Builder.


https://www.liquid-labor.com/rise-of-raas/
https://www.liquid-labor.com/rise-of-raas/

I. The RaaS Model: What is “New”?

Here’s the trap nobody talks about. Robots-as-a-Service sounds liberating, you
don’t own the machine, you just rent hours. But someone owns that fleet. And
when three companies control 80% of all robotic labor capacity, the price of an
hour of work is whatever they say it is. You went from paying a human wage to
paying a corporate subscription. The landlord just changed his name to “platform

provider.” Same extraction, different invoice.

In the RaaS model, the offering is not merely a financial lease; it is a Capacity

Guarantee. The client pays for labor hours, not metal.

The Old Model (CapEx)

Under the old model, the buyer acquires a robot; if it breaks, productivity is lost and

the buyer bears the liability.

The RaaS Model (OpEx)

Under RaaS, the client buys “Industrial Continuity”, paying for labor hours, not metal.

« Adaptive Supply: Deploy and scale units based on workload needs; swap units in
the field as needed. This is Liquid Labor in practice: the labor force expands and

contracts dynamically with the project scope.

« The Innovation: The “new” aspect is the shift from selling tools to selling
outcomes (hours of skilled work). This decouples the client’s risk from the hardware’s

complexity.



I1. Adapting the NAWI Model to RaaS

In the Liquid Labor essays, NAWI stands for the National Autonomous Work
Index. It is a macro-economic metric measuring the “Time Bank” of a nation, the

total productive hours generated by machines.

The Formula (Macro)

n

NAWL, = ) (Nig X hie X ¢iy)

=1

Variable definitions:

« NAWI, (National Autonomous Work Index): The aggregate metric representing
a nation’s total machine labor capacity at a specific time (t). It translates various forms
of automation into a standardized “full-time equivalent” work-hour contribution to the

national economy.

¢ N (Robot Stock): The total number of operational robots or autonomous units of

a specific type (i) available in the workforce at time t.

« h; (Utilization Hours): The average number of hours per year that each robot of

type i is actively utilized for productive tasks.

@i (Task Substitution Factor): A coefficient reflecting the technical
effectiveness of the robot compared to a human worker. Values typically range from
0.5 (for specialized, limited-task bots like warehouse arms) to 1.0 (for advanced,

general-purpose humanoids capable of full human-task parity).

» i (Type Index): Represents the specific category or class of automation being

measured (e.g., software agents, industrial robots, or humanoid platforms).

- n (Total Categories): The total number of different types of autonomous systems

included in the national aggregation.



« t(Time): The specific year or period for which the index is being calculated.

The Adaptation (Micro — The “RaaS Contract”)

We adapt NAWI from a national metric to a Client-Specific Capacity Metric. When a
shipyard signs a RaaS contract with a provider, they are not renting robots; they are

purchasing a NAWI Future, a stream of guaranteed productive hours.
T
NAWI it = / (FleetSize(t) x Uptime(t) x SkillRating, ... (t)) dt
0

FleetSize (N): Adaptive. If a shipyard requires 50 welders for a surge, N adjusts to 50;
if 10 are needed for maintenance, N drops to 10. Uptime (h): Guaranteed by the RaaS
provider. The model incentivizes the provider to maximize h, because any downtime
results in lost revenue. SkillRating (¢): Improves over time via software updates; the
robot becomes a more effective worker (e.g., ® may rise from 0.8 to 1.5 of a human

equivalent).



I1I. The “Liquid Labor” Valuation Framework for
Automated Work

This framework generalizes the economic logic of RaaS. It is designed for any
business evaluating the transition from human labor to automated labor. The core
metric is not just “cost savings” but Energy Return on Investment (EROI),

treating capital as energy and automation as an efficiency engine.

Phase I: The Unit Economics (The “Atomic” Level)

Before valuing the company, we must value the Single Unit of Automation. Does one

robot generate more value than it consumes?
Variables:

o Ryaee: The hourly rate charged to the client (revenue per hour).

e Cpujla: The cost to manufacture one unit (Bill of Materials + Assembly).
»  Cgps: The hourly cost to operate (electricity + maintenance + teleoperation).
« U: Utilization rate (hours worked per year).

« L: Useful lifespan of the unit (in years).

1. The Energy Break-Even Point (Time)

This metric indicates how long the robot must work before it has “paid back” the

energy (and capital) embodied in its creation.

Cbuild
U x (Rrate - C’ops)

Tbreak—even —

Goal: Tpreak-even < 1.0 (less than 1 year). If the robot takes 3 years to pay for itself,

the technology is likely too immature or expensive.



2. The Lifetime Value Multiplier (LVM)

A deeper measure of efficiency: for every $1 of capital put in, how many dollars of

work are yielded?

L X U X (Rrate - Cops)

LVM =
Chuild

Benchmarks:

o« LVM < 1.0: Parasitic. The robot consumes more wealth than it creates.

« LVM = 1.0: Neutral. No economic gain.
« LVM > 3.0: Investable.

« LVM > 5.0: Transformative. (Targets in this range are often cited in prior

analysis.)

Phase II: The Client Value Proposition (The “Arbitrage”)

Why would a client hire a robot? Quantify the Labor Arbitrage, the gap between

human cost and robot cost.
Variables:

o H_ e Total cost of a human worker per hour (wages + benefits + insurance +

liability).

« ¢ (phi): The Productivity Coefficient, how fast the robot is compared to a human

(1.0 = equal productivity).
3. The Client’s Net Benefit

Benefitc]jent — (Hcost X ¢) - Rrate



The Sales Pitch: If Benefitjen: > 0, the client is “printing money” by switching to the
automated solution. The “Liquid Labor” Constraint: In heavy industry (4D jobs:
dull, dirty, dangerous, declining), H.. is extremely high due to danger and scarcity.

This allows the provider to charge a high R, while the client still achieves

significant savings.

Phase III: The Scalability & Valuation Model (The “Fleet”)

Valuing the entire business means projecting the growth of the fleet and accounting for

the compound effect of software improvements.

Variables: N, = fleet size in year t; Sgof¢ = Software Improvement Factor (year-over-

year efficiency gain); Churn = rate at which clients cancel.

4. The RaaS Liquidity Ratio (RLR)

A crucial health check for the business model: the ratio of recurring revenue to the

energy cost of maintaining the fleet.

Interpretation: If RLR is high (e.g., > 5.0), the company has high margins to fund
R&D and expansion. If RLR is low (< 2.0), the company is fragile, a small increase in

energy prices or maintenance costs could lead to bankruptcy.

5. The Generalized Valuation Equation

The Net Present Value (NPV) of the total work capacity of the automation provider’s

future fleet, adjusted for software improvements:

V. Z Nt x U X rate (1 + Ssoft)t - C’ops)
company 1 + DiscountRate)?

— (Nt X Chuild)



Unlike selling hardware (one-time revenue), RaaS valuation compounds: (1 +

S<oft ) T means the same robot becomes more valuable over time via software updates.

Why should a business care? The Break-Even Point (BEP)

Total cost (fixed + variable) meets income at the BEP. Below this point, the provider

operates at a loss; above it, the “National Time Dividend” begins to accrue. In high-

efficiency sectors like shipyard welding, the ROI is often achieved within one to two
years due to the massive reduction in hourly labor costs ($8/hour for robots vs.

$25/hour for humans).

Source: Schematic for RaaS economics. Why it matters: Break-even
(fixed + variable cost = income) defines viability; below it the provider
operates at a loss, above it at a profit, core to the investor checklist (Thyeak-

even» RLR: (P)



Summary Checklist for the Investor

To determine if an automation business is viable using this framework, ask:

o Is Threak-even < 12 months? (Is the hardware cheap enough?)

« IsRLR > 4.0? (Is the operational cost low enough?)
« Is @ increasing? (Is the software team actually improving the robot’s speed?)

o Is the market “Liquid”? (Is there a labor shortage high enough to guarantee

demand?)









Guided Demand Constraints

An “Entropy Tax” can guide demand by modifying client cost based on the robot’s

application:

COSthedonist — Rrate X (1 + 7-hedonist)

COStarchitect - Rrate X (1 - SUbSidYarchitect)

If the client uses the robot for “hedonistic” ends (e.g., mass-producing trivial goods),
cost is marked up. If for “Architect” ends (e.g., shipbuilding, fusion, moon base), cost

is subsidized.

Conclusion

The RaaS framework naturally favors “Architect” applications due to higher energy
ROI in heavy industry. Market forces, particularly labor shortage, act as a natural
Entropy Tax, pushing liquid labor toward hard challenges (shipbuilding, energy,
infrastructure) as the theory intends, without requiring immediate government
intervention. In short, RaaS operationalizes the Liquid Labor valuation framework:
robotic work-hours become a measurable, tradable asset, and the equations above

give them a formal structure.

There is, however, a fatal assumption buried in every RaaS contract: that the robot
holds its value long enough to generate returns. It does not. The economics of robotic
fleets are governed by a force more powerful than demand, depreciation. When the
economic lifespan of a robot collapses to 18-24 months while its physical frame lasts
a decade, all profit is consumed by fleet replacement. Robots-as-a-Service means you
never own the machine, just like a generation of Americans discovered they’d never
own the house, only the mortgage. The next chapter proves this mathematically, and
shows why it makes the ownership question not a political preference but a structural

necessity.


https://www.liquid-labor.com/on-depreciation/

Raas is not liberation. It is the transfer of dependency from a human

employer to a corporate fleet operator.

The welder in Pascagoula used to sell his hours to the shipyard. Under Raa$,
the shipyard rents hours from a platform. The welder is gone. But the
extraction hasn’t stopped, it has been automated. Someone still collects the
margin. The only question is who. If it’s a corporation, you have digital

feudalism. If it’s the public, you have liquid labor. There is no third option.

The next chapter reveals the mathematical trap hidden inside every
fleet: the Depreciation Bomb. It is the force that makes ownership
concentration not a preference but a physical inevitability, unless we

intervene.


https://www.liquid-labor.com/on-depreciation/

I. The Capital Deepening Trap

Robotic Deflation lowers the cost of labor; Entropy is the second law of
thermodynamics applied to economics. When a nation or corporation replaces
biological labor with Liquid Labor (capital), it trades “Wage Liability (OpEx)”
for “Depreciation Liability (CapEx).” This exchange is not neutral: unlike
human labor that “self-repairs” (eats, sleeps, learns) without direct employer cost
beyond wages, a robotic fleet demands an exponentially increasing energy

budget to fight physical degradation and technological obsolescence.

There’s a terrible math hiding in every robot purchase order. You fire a thousand
workers and install a thousand robots, thinking you’ve escaped wage liability. You
haven’t. You’ve just traded paying people for paying the cost of keeping machines

alive. And machines demand tribute, they rust, break, and become obsolete faster than
humans retire. The energy bill never stops. The depreciation spiral is relentless. You
thought you were getting free labor. What you actually got was a lease on a machine

that’s eating you alive from the inside.

The risk is Immiserating Growth: a state where a society’s entire surplus output is
consumed by the cost of maintaining the machines that produce it. This dynamic will
lead to the centralization of robotic ownership into Severeign Fleets and ultimately to
the Ouroboros Protocol, where robots are primarily tasked with fixing other robots to

prevent systemic insolvency.



I1. The Depreciation Bomb: A Mathematical Proof

Modern economic theory (Sachs & Kotlikoff) suggests that if “smart machines”

improve too quickly, they create a generational overhang: old capital becomes

worthless before it can fully amortize its cost. We formalize this as the Liquid
Labor Solvency Inequality. A RaaS (Robots-as-a-Service) entity remains solvent

only if:

T T
/ (Rt - Et)e_rt dt > CO + / 5tech(t) : Creplace(t) dt
0 0

Variables:

« R;: Revenue generated by the robot at time t.

« E; Energy and physical maintenance cost, “The Entropy Tax.”
« Cy: Initial manufacturing cost.

o 8iecn(t): The Obsolescence Coefficient, the rate at which a new model renders the

current unit economically unviable (e.g., the “iPhone Effect”).

*  Creplace(t): Cost to upgrade or replace the unit.

That is, only if the net discounted revenue generated by the autonomous unit over its
operational life (T) exceeds the sum of its initial production cost (Cyp) and the
integrated economic cost of obsolescence (8¢ech), the “iPhone Effect” that forces

capital replacement before physical wear-and-tear occurs.

The “Death Spiral” Condition

While the physical lifespan (Tppys) of a humanoid robot might be 7-10 years, its

economic lifespan (Tecop) is rapidly approaching 18-24 months (projected, based on



current Al advancement rates) due to rapid Al advancements. If Tecon K Tpnys, the

system enters a Depreciation Bomb:

Net Income ~ 0

All profit is immediately cannibalized to buy the “Version 2.0” fleet just to stay
competitive. This phenomenon is Capital Deepening Obsolescence: the faster

technology improves, the poorer the capital owner becomes.






Solvency Inequality: When cumulative depreciation costs exceed cumulative net
revenue, robots enter a "death spiral” where all profit must be reinvested in

replacements.

Gini Concentration: The Gini coefficient measures ownership inequality. As
robots become more expensive to maintain, small operators cannot afford to keep

up, pushing ownership toward monopoly (Gini - 1.0).



I1I. The Centralization Singularity

The “Depreciation Bomb” makes decentralized ownership of robots
mathematically impossible for Small-to-Medium Enterprises (SMEs). Small
businesses cannot own their labor fleet because the risk of holding an asset that

depreciates at 40% per year is too high for a non-sovereign balance sheet.

The “Cloud Labor” Model

Market consolidation will mirror Cloud Computing (AWS/Azure). A single industrial
robot cell costs between $180,000 and $320,000. Only a massive Fleet Operator (or
Sovereign Wealth Fund) can amortize the risk of 8ecy across millions of units and
industries. Resulting in Hyper-Centralization: Under current trends, as much as 90%
of the world’s physical labor could be owned by fewer than 5 entities. These entities

will not sell robots; they will sell “Index Hours”, the NAWI.

In 2024, the Machinery Rental & Leasing market is projected to outpace ownership
sales, driven by the need to sidestep risks associated with technology obsolescence.

The market is effectively voting for centralization.



I'V. The Ouroboros Protocol: Robots Fixing Robots

To escape the Depreciation Bomb, the Fleet Operator must Internalize the
Maintenance Cost. If human technicians cost $150/hr to fix robots, the model
fails. The robots must fix themselves. This is the Ouroboros Protocol, the

snake eating its own tail.

Two Paradigms: Self-Replication vs. Self-Repair

The Ouroboros Fleet is distinct from the Von Neumann Universal Constructor. Von
Neumann’s machine is about self-replication: a machine A reads its own description
®(A) from a tape, and with a construction arm and a copier, produces a copy A'.

Formally:
A+®(A) > A+d(A)+ A

The Ouroboros Fleet, by contrast, is about self-repair. Robotic arms are arranged in a
circle; each arm can repair its neighbor. One arm is damaged; the adjacent arm fixes it.
The cycle continues, the snake eating its own tail. There is no net replication; the fleet
maintains itself. Raw materials, energy, and processing feed into components that keep

the fleet running. The critical limit is when maintenance consumes all output:

Maintenance = Total Output = Net Output =0

Eiepair > Eproa = System Collapse

If the energy (or cost) spent on repair exceeds the productive output, the system
collapses. The Ouroboros Protocol is viable only while Eyepair < Eprod, Otherwise

depreciation wins.



The Feedback Loop

« Level 1 (Current): Predictive Maintenance. Robots use Al to sense

vibration/heat and order parts before failure, reducing cost by ~30%.

« Level 2 (Emerging): Autonomous Repair. Specialized “Medic Robots” roam the

factory floor, tightening bolts and swapping batteries for “Worker Robots.”

« Level 3 (The Singularity): The fleet’s primary objective shifts from “Production”

to “Self-Preservation.”



V. The Economic Limit (Tainter’s Law)

Anthropologist Joseph Tainter argued that societies collapse when the marginal
cost of complexity exceeds the marginal return. In a robotic economy: if 51% of
the fleet (the exact threshold depends on fleet complexity and failure rates; 51%
is illustrative) is required to maintain the other 49%, the system hits the
“Maintenance Singularity.” Growth stops, and the economy becomes a closed
loop of machines keeping machines alive, with humans living off the shrinking

margin.

Visual Models

Chart A: The Solvency Frontier. As technological progress speeds up (Obsolescence
Rate 8ecp moves from low to high), profit margin collapses, unless the cost of
maintenance (E;) drops to near-zero via the Ouroboros Protocol. This is the Zone of

Bankruptcy.

The Solvency Frontier

Zone of Bankruptcy

Profit Margin

Low Obsolescence Rate (b6 tech) - High

Chart B: The Cannibalization Ratio. When a company spends more to invent the
robot that replaces its current fleet than the fleet earns, it is effectively eating itself, the

“Sachs Trap.”



The Cannibalization Ratio

Healthy Toxic (Sachs Trap)



V1. Additional Model A: The Thermodynamic Limit
(EROEI)

This model applies EROEI (Energy Return on Energy Invested) to robotic
fleets. A robotic fleet is not merely a producer of value; it is a consumer of order
(low entropy). As the fleet grows in size and complexity, the energy cost required

for coordination and repair increases non-linearly, analogous to Metcalfe’s Law

applied to entropy.

The Net Exergy Surplus (X,,e) of a fleet is:
Xnet(N) = (N . Eout) - (N - €puild + NV - €ops T OfN2)

Where: N = fleet size; €, = average energy output (useful work) per unit; €yyilq / €ops
= energy to build and operate one unit; aN2 = The Coordination Penalty, energy
needed for logistics, software updates, and grid balancing; this cost grows

quadratically with N.

The “Tainter Limit”

The system collapses when dX;,e/dN < 0. At that point, adding one more robot
decreases total net energy, because the coordination cost (aN?) outweighs the labor

output (g4,¢) of the additional unit.

Chart C: The Net Energy Cliff

Phase 1 (Growth): Economies of scale, net energy surplus rises with fleet size. Phase
2 (Stagnation): Coordination costs (aN?) begin to consume efficiency. Phase 3 (The
Cliff): The curve plunges, the Bureaucratic Black Hole, where the entire energy
budget is spent on managing the fleet’s database and logistics, leaving no energy for

production.



The Net Energy Cliff

Bureaucratid\Black Hc
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The Tainter Limit: At a certain scale, the energy cost of managing the fleet exceeds the

energy output of the fleet.



VII. Additional Model B: The “RaaS” Risk
Topology

RaaS is a derivative market on labor. It has “Greeks” (risk sensitivities) like
other derivatives. The primary risk factors, the “killers”, are Obsolescence (8)
(how quickly technology advances) and Utilization (U) (usage rate). A
combination of high obsolescence (rapid tech advancement) and low utilization

(recession) can collapse the business.

The Solvency Threshold: Uy,

The minimum hours the robot must work per year to avoid bankruptcy:

_ Chuild - (7 + tecn)
Rhour - C’ops

U, min

Where: 6., = rate at which the robot becomes obsolete (e.g., 20%/year); r = cost of

capital; Ryoyr = revenue per hour; C,p,s = operational cost per hour.

Insight: If 6., spikes (e.g., a new Al model makes current robots obsolete), U,,;, can
exceed 8,760 hours (24x365, continuous operation). That is a Death Zone:
mathematically impossible to be profitable even if the robot runs every second of the

year.

Chart D: The RaaS Death Zone (Heatmap)

Safe Zone: top-left (low obsolescence, high utilization). Death Zone: right side (high
obsolescence). The dashed line at U = 100% is The Physics Barrier, if the red zone

crosses it, the business model is physically impossible.
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When technology improves faster than the robot can work, the asset becomes a

liability the moment it is built.



VIII. Synthesis: The Gini Coefficient of Automation

Because of the risks outlined in Models A and B, high coordination costs and
high obsolescence risk, small players are priced out. This leads to extreme

centralization.

The Assertion: The Gini Coefficient of Labor Capital will approach 1.0 (perfect

inequality).

« Human Era: Gini ~0.3-0.5 (most people own their own “labor capital”, their

body and mind).

« Robot Era: Gini > 0.95 (99% of labor capital is owned by <1% of entities).

This confirms the transition to the Rentier State, where the “Sovereign Fleet”
becomes the only entity capable of absorbing the thermodynamic variance of the

system.

IX. Conclusion: The Rise of the Rentier State

This analysis leads to a singular conclusion: Liquid Labor is not a product; it is

a utility.

The future is not “personal robots” for everyone. The future is a centralized, self-
healing, high-maintenance infrastructure grid. The entities that control this grid will
act not as corporations, but as Rentier States, extracting a “Thermodynamic Tax” on

all economic activity in exchange for holding back the entropy of the physical world.

The Final Warning: If we do not solve the energy cost of this maintenance
(Fusion/Solar), the Robotic Revolution will not lead to abundance. It will lead to a

Tainter-style collapse, crushed under the weight of its own repair bill.












The Depreciation Bomb is not a bug. It is a feature, of a system designed to

concentrate ownership.

When the economic lifespan of a robot is 18 months but its physical frame
lasts a decade, only entities with sovereign-scale capital can absorb the
continuous fleet replacement. Small operators go bankrupt. Medium
operators get acquired. Large operators become monopolists. The Gini
Coefficient of Labor Capital converges toward 1.0 as a mathematical
certainty. This is not a market failure. It is the market working exactly as
designed, concentrating productive capacity in the hands of those who can

afford to keep replacing it.

The only entity large enough to own the fleet at the scale required is the
public itself. That is the argument for the Sovereign Fleet, not ideology,
but arithmetic. The next chapter confronts the monetary regime that
governs all of this, and asks: what happens when the Fed meets the

Time Bank?



The Fork in the Road

Every thesis in this collection leads to one fork: the existing monetary system was
designed for an economy powered by human labor. It prices labor in dollars. It
measures output in GDP. It manages demand through interest rates that control

borrowing, which controls hiring, which controls wages, which controls
consumption. The entire chain assumes that human labor is the bottleneck of

production.

Liquid Labor removes that bottleneck. And when the bottleneck is gone, the chain

breaks.

The previous chapter proved this is not optional. The Depreciation Bomb forces
ownership concentration to sovereign scale, the Gini Coefficient of Labor Capital
approaches 1.0 as a mathematical necessity. Which means the monetary question and
the ownership question are the same question: who holds title to the productive base,
and what unit of account denominates its output? The answer to both determines

whether the autonomous economy serves the public or the shareholders.


https://www.liquid-labor.com/on-depreciation/

I. What Warsh Inherits

Kevin Warsh, if confirmed as Federal Reserve Chairman, inherits a central bank
designed for the 20th century. The Fed’s dual mandate is price stability and
maximum employment. Both concepts assume human labor as the operative

variable. “Maximum employment” means maximum human employment. “Price

stability” means controlling wage-price spirals driven by human labor scarcity.

What happens when robots can do 60% of physical labor? “Maximum employment”
loses its meaning. The unemployment rate becomes a meaningless metric if the
economy is producing record output with 30% fewer human workers. Does the Fed
raise rates to cool an “overheating” economy that has no wage pressure? Does it cut

rates to stimulate “hiring” when the marginal hire is a robot, not a person?

Warsh is a monetary hawk. He’s skeptical of QE, critical of the Fed’s balance sheet
expansion, and aligned with sound-money principles. That instinct, money should
reflect real value, not be printed to paper over structural problems, is actually aligned

with the Liquid Labor thesis. The question is whether he sees the implications.



I-B. The Balance Sheet We Oversimplify

The popular narrative, that Yellen and Powell simply “printed money” and
inflated asset bubbles, is a dangerous oversimplification. What actually happened
is more nuanced, more precarious, and more relevant to the autonomous economy

than most commentators admit.

Janet Yellen inherited a $4.5 trillion balance sheet from Bernanke and began the first
serious attempt at quantitative tightening (QT) in modern Fed history. From October
2017, the Fed let $50 billion per month in Treasuries and MBS roll off without
replacement. This was not reckless expansion; it was a controlled deflation of the
balance sheet. By September 2019, roughly $700 billion had been drained. Then the
repo market seized. Overnight rates spiked to 10%. The plumbing of the financial
system, the thing that lets banks settle payments overnight, broke. Not because of a
crisis. Because the Fed had drained too much liquidity from the system’s reserves.
This is the part nobody talks about: Yellen’s QT worked until it broke the repo
market. The lesson is that there is a “lowest comfortable level of reserves” (LCLoR)
below which the system seizes, and nobody knows exactly where that level is until

they hit it.

Powell then inherited the post-repo-crisis balance sheet, was forced to restart asset
purchases (the “not-QE” of late 2019), and then COVID arrived. The $4.7 trillion in
emergency purchases was not ideological, it was a fire hose aimed at a financial
system that was hours from seizing entirely. The real question is what happened after:
Powell’s 2022-2025 QT has been the most aggressive tightening in history, draining
roughly $2 trillion. Yet the balance sheet remains above $7 trillion. Why? Because the
structural demand for reserves has grown. Post-Dodd-Frank liquidity requirements,
the explosion of money market funds parking in the Fed’s reverse repo facility (RRP),
and the Treasury General Account (TGA) drawdowns have all raised the floor below

which the system cannot function.



This matters for Liquid Labor because the balance sheet is not a policy choice, it is a
structural feature of modern financial plumbing. Warsh cannot simply “shrink the
balance sheet” to pre-2008 levels without detonating the repo market again. The
system has been engineered to require a large central bank balance sheet. The question
is not whether the Fed holds $7 trillion in assets. The question is: what assets should
it hold, and what should those assets represent? In a Liquid Labor economy, the
answer changes fundamentally. Instead of mortgage-backed securities propping up
housing speculation, the Fed could hold claims against sovereign fleet capacity, bonds
backed by the productive hours of the Autonomous Workforce. That is the reform

Warsh should be thinking about.



I-C. The Yen Carry Trade and the Iran Risk

The global macro backdrop Warsh inherits is not just domestic. The largest
leveraged trade in the world, the yen carry trade, sits like a coiled spring beneath
global asset markets, and a war in the Middle East could be the trigger that

releases it.

The yen carry trade is simple in concept: borrow in yen at near-zero rates, convert to
dollars or other higher-yielding currencies, and invest in assets that pay more than
your borrowing cost. The Bank of Japan’s decades-long zero-interest-rate policy
(ZIRP) made the yen the world’s cheapest funding currency. Estimates of the total
carry trade range from $4 to $20 trillion in notional exposure. When yen strengthens,
the trade unwinds violently: borrowers must buy back yen to cover their loans, which
strengthens the yen further, which forces more covering, creating a reflexive feedback
loop. We saw a preview in August 2024 when the BOJ hinted at rate hikes and the

Nikkei crashed 12% in a single day.

Now consider Iran. A full-scale military confrontation in the Strait of Hormuz, through
which 20% of global oil transits, would spike crude to $150+ per barrel overnight.
Japan imports nearly 90% of its energy. A sustained oil shock would crater Japan’s

current account, force the BOJ to defend the yen (or watch imported inflation destroy

their economy), and potentially trigger a rate hike into an oil-induced recession. That

combination, yen strengthening plus forced BOJ tightening, is the nightmare scenario
for the carry trade. The unwinding would cascade through every asset class: U.S.
Treasuries (carry traders are massive buyers), corporate credit, equities, emerging

market debt. It would be a global margin call.

This is not hypothetical risk management. It is the single largest source of
correlated systemic risk in global markets. And it intersects with Liquid Labor
directly: any serious disruption to global capital flows delays the massive investment
needed for fleet buildout. Robotics factories need long-term capital commitments. A

yen carry unwind would freeze credit markets for months, potentially years. The



autonomous economy requires stable, long-duration capital, exactly what a carry trade

blow-up destroys.

I-D. The Dollar Squeeze: Oil, Petrodollars, and the
Coming Demand Shock

Brent Johson’s “Dollar Milkshake Theory” is not a fringe view, it is a structural
description of what happens when the world’s reserve currency coexists with an
unsustainable level of dollar-denominated debt. The argument: global dollar-
denominated liabilities (estimated at $80+ trillion by the BIS) vastly exceed the
available supply of dollars outside the U.S. As global growth slows and risk rises,
demand for dollars intensifies, not because the dollar is strong, but because dollar

obligations must be serviced regardless of economic conditions.

Now add oil. Despite the rhetoric of de-dollarization, crude oil remains predominantly
priced and settled in dollars. When oil rises, whether due to Iran, OPEC discipline, or
supply disruptions, the world needs more dollars to buy the same barrels. This creates
a pro-cyclical dollar demand shock: the worse the geopolitical situation gets, the more
dollars the world needs, the stronger the dollar gets, the more distress it causes to
dollar-indebted nations, which need even more dollars. The milkshake, as Johnson

describes it, is the U.S. sucking in global capital through the straw of dollar scarcity.

For Liquid Labor, the dollar squeeze is both risk and opportunity. The risk: a surging
dollar makes U.S. exports less competitive and could trigger emerging market debt
crises that destabilize global supply chains for robotics components (rare earths from
Africa, motors from East Asia, sensors from Europe). The opportunity: if the U.S.
builds domestic fleet manufacturing capacity, the Robot Belt, it becomes less
dependent on these fragile supply chains. A strong dollar also makes capital equipment
imports cheaper for American firms building out automation infrastructure. The policy
implication is clear: the window for building sovereign manufacturing capacity is

now, before the dollar squeeze becomes a capital freeze.



I-E. Sovereign Gold Dumping and the Collapse of
Neutral Reserves

Since 2022, something unusual has been happening in gold markets. Central
banks, particularly China (PBOC), India (RBI), Turkey, Poland, and Singapore,
have been buying gold at a pace not seen since Bretton Woods. The World Gold

Council reported over 1,000 tonnes of net central bank purchases in both 2023
and 2024, roughly double the historical average. But the story is not just
accumulation. It is about what these nations are selling to buy gold: U.S.

Treasuries.

The motivation is strategic, not speculative. After the U.S. and EU froze $300 billion
of Russia’s foreign exchange reserves in 2022, every sovereign nation with non-
aligned foreign policy preferences received the same message: dollar-denominated
reserves are not neutral. They are conditional. Gold cannot be frozen by SWIFT.
Gold cannot be sanctioned. Gold sitting in a vault in Shanghai or Mumbai is beyond
the reach of Washington. The “weaponization of the dollar”, as it is framed in Beijing

and New Delhi, has accelerated a fundamental restructuring of global reserves.

If Tran faces a military confrontation, the pattern intensifies. Iran’s allies and trade
partners (China is Iran’s largest oil customer) would accelerate Treasury liquidation
and gold accumulation as a hedge against further sanctions risk. This creates a
perverse feedback loop for the U.S.: military action intended to project strength
actually erodes the financial infrastructure that underwrites that strength. Every billion
diverted from Treasuries to gold is a billion less demand for U.S. sovereign debt,
which raises long-term rates, which increases the cost of servicing $36+ trillion in
federal debt, which constrains the fiscal space available for domestic investment,

including automation infrastructure.

This is the trap: projecting military power erodes financial power, and eroding

financial power eventually constrains military power. The only escape is to build a



productive base so large that the dollar’s value derives not from military hegemony but
from the sheer volume of goods and services the U.S. economy can produce. Liquid
Labor offers exactly that: a sovereign fleet that makes America the most productive

economy in history, backing the dollar with real output rather than aircraft carriers.



I-F. Liquidity Is Topping: The Howell Framework

Michael Howell of CrossBorder Capital has spent three decades tracking global
liquidity, the total stock of credit and money flowing through the world’s financial
system. His framework treats liquidity as the master variable that drives asset
prices, economic activity, and ultimately political stability. His current read: the

global liquidity cycle is at or near its peak.

Howell’s Global Liquidity Index tracks central bank balance sheets, private credit
creation, cross-border capital flows, and collateral availability. The 2020-2021
liquidity supercycle, driven by coordinated central bank expansion, lifted everything:
equities, crypto, real estate, venture capital, SPACs. The subsequent tightening cycle
(2022-2025) has drained approximately $8-10 trillion in global liquidity. But the
drainage has been uneven. U.S. liquidity has held up relatively well (due to TGA
drawdowns and RRP drain feeding reserves back into the system), while non-U.S.
liquidity has contracted sharply. China’s PBOC has been easing, but into a deflationary
economy. Europe’s ECB is cutting rates but too slowly. Japan’s BOJ is tightening into

the carry trade.

Why does this matter for Liquid Labor? Because the autonomous economy requires
a massive, sustained capital buildout, and capital buildouts need liquidity.
Building 15 Robot Belt factories, deploying millions of humanoids, upgrading the grid
for robotics-scale energy demand, this is a $500 billion to $2 trillion multi-year
investment program. If global liquidity is contracting, the cost of capital rises, project
financing becomes scarce, and the timeline extends. The 2025-2027 window may
represent the last period of relatively accommodative financial conditions before the

next liquidity downcycle compresses capital availability further.

Howell’s framework also explains why asset prices have become increasingly
disconnected from fundamentals. When liquidity expands, all assets rise regardless of

quality. When it contracts, correlations spike to 1.0 and everything sells. In a liquidity



contraction, the political will to fund massive automation programs shrinks, even as
the demographic necessity grows. This is the policy paradox: the moment we most
need to invest in the autonomous workforce is the moment financial conditions
make it hardest to do so. The answer is sovereign investment, government balance
sheets as the patient capital of last resort, bridging the gap between private sector

liquidity cycles and the long-duration capital needs of fleet infrastructure.



I-G. The Fate of Pax Americana

Every thread above, the balance sheet trap, the yen carry risk, the dollar squeeze,
the gold migration, the liquidity peak, converges on a single question: can the
United States maintain global primacy when every pillar of that primacy is

under simultaneous stress?

Pax Americana rests on four pillars: military supremacy, the dollar as reserve currency,
technological leadership, and demographic-economic dynamism. The military pillar is
strained by overextension (Ukraine, Middle East, Pacific deterrence, simultaneously).
The dollar pillar is being actively undermined by sanctions weaponization and gold
accumulation. The technology pillar faces the largest peer competitor in history
(China) with a state-directed industrial strategy specifically designed to dominate Al
and robotics. And the demographic pillar, the engine of everything, is collapsing, as

outlined in the opening section of this thesis.

History offers only one example of a great power maintaining hegemony through a
demographic decline: Rome, briefly, through military recruitment of barbarian
foederati. It didn’t end well. Every other example, Spain after the Habsburgs, the
Ottoman Empire, the British Empire post-WWI, saw demographic contraction presage
imperial retreat. The U.S. is not exempt from this pattern unless it finds a substitute for

the human labor hours it is losing.

Liquid Labor is that substitute. It is the only framework that addresses all four
pillars simultaneously. The sovereign fleet replaces demographic decline with machine
labor (pillar four). Domestic robotics manufacturing creates the technology base (pillar

three). An economy backed by real productive capacity, measured in autonomous

hours, not financial engineering, gives the dollar a foundation beyond military
coercion (pillar two). And a nation that can out-produce any adversary in both civilian
and military goods, the “Arsenal of Democracy 2.0”, preserves deterrence without

overextension (pillar one).



The choice Warsh faces is therefore not just a monetary question. It is a civilizational
one. The Federal Reserve sits at the nexus of all four pillars: its balance sheet policy
affects the dollar’s credibility, its rate policy affects capital formation for technology
investment, and its regulatory posture affects whether the financial system can support
the scale of investment needed. A Fed chairman who understands that the autonomous
economy is not a threat to sound money but the only path to sound money in a world
of declining human labor, that chairman can catalyze the transition rather than obstruct

it.

The stakes could not be higher. If the U.S. fails to build the sovereign autonomous
workforce, it does not simply stagnate. It cedes productive supremacy to China, which
is already deploying humanoids in factories at state-directed scale. It cedes financial
supremacy as the dollar’s backing hollows out. It cedes technological supremacy as
the hardware layer of AI moves to Shenzhen. And it cedes the diplomatic leverage that
comes from being the indispensable economy. Pax Americana does not end with a
bang. It ends with a slow, grinding loss of capacity, the demographic clock ticking

while policymakers debate yesterday’s metrics.

That is what Warsh inherits. Not just a balance sheet. A civilizational inflection

point.



I1. Three Scenarios for Monetary Policy in a Liquid
Labor Economy

Scenario A: The Fed Does Nothing (Default)

Robotic labor deflates the cost of goods. The CPI falls. The Fed, seeing deflation,
cuts rates to zero and restarts QE to “stimulate demand.” But the deflation isn’t
pathological, it’s technological. Things are getting cheaper because robots make
them cheaper. The Fed, unable to distinguish good deflation (abundance) from

bad deflation (depression), floods the economy with liquidity. The Cantillon
Effect kicks in again. Asset prices rise. The rich get richer. Workers, already
displaced by robots, get nothing. The affordability crisis worsens even as
production increases. This is the worst outcome: abundance for capital, austerity

for everyone else.

Scenario B: The Fed Adapts (Reform)

The Fed redefines its mandate. Instead of “maximum employment,” it targets
maximum productive capacity, measured by ULI (Unified Labor Index) rather than
the unemployment rate. Instead of fighting all deflation, it distinguishes between
scarcity deflation (demand collapse, dangerous) and abundance deflation
(production expansion, healthy). Monetary policy stops treating falling prices as a
crisis when the cause is robotic efficiency. Interest rates are set to optimize capital

formation for fleet expansion, not to manage a wage-price spiral that no longer exists.

This is the best outcome within the existing monetary framework. It requires the Fed
to acknowledge that its 20th-century toolkit is insufficient for a 21st-century economy.

It requires new metrics, new models, and a new mandate.



Scenario C: The Fed Becomes Irrelevant (Regime Change)

If the economy transitions to an Exergy-based valuation system , where value is
measured in thermodynamic work-hours rather than fiat currency, the Fed’s role
diminishes to irrelevance. You cannot print Joules. You cannot QE energy. The
Exergy-Hour is anchored to physics, not to central bank discretion. In this scenario,
the Fed doesn’t fail. It simply has nothing left to manage. The monetary system
transitions from authority-based (trust the Fed) to physics-based (trust the laws of
thermodynamics). A programmable, energy-backed digital currency serves as the

bridge protocol during the transition, as argued in The Exergy Valuation Model .

Three Scenarios for Monetary Policy

What happens when the Fed meets the autonomous economy? Explore each

path.

B, Fed Adapts

The Fed redefines its mandate to target maximum productive
capacity (ULI) instead of employment. Distinguishes abundance
deflation from scarcity deflation. Capital formation optimized for

fleet expansion.

Wealth Inequality (Gini) CPI (annual %) -1.8%
)
Asset Inflation (%) +6% Real Wage Growth (%) +2.1%
) —

Fleet Ownership Dollar Backed By


https://www.liquid-labor.com/exergy-valuation/
https://www.liquid-labor.com/exergy-valuation/
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Liquid Labor is the only framework that addresses all four pillars

simultaneously: sovereign fleet replaces demographic decline, domestic

manufacturing secures tech leadership, real productive capacity backs

the dollar, and out-production preserves deterrence without

overextension.



Global Liquidity

The Liquidity Window

Global liquidity cycle and the narrowing window for autonomous

infrastructure investment.

Investment Window

Liquidity contraction

QE supercycle
Capital freeze risk

2020 2022 2025 2028 2031 2033

The 2025-2028 window may represent the last period of accommodative
conditions before the next liquidity downcycle compresses capital

availability for fleet infrastructure.



I1I. The Broader Question

The Choice is not really about Warsh. He is a symptom of the deeper question:

can existing institutions adapt to an economy that has outgrown them?

The Federal Reserve was created in 1913 to manage a gold-standard banking system.
It has since managed fiat currency, fought stagflation, navigated the dot-com bubble,
survived the 2008 financial crisis, and printed $5 trillion during COVID. Each crisis
forced adaptation. Each adaptation stretched the institution further from its original

design.

Liquid Labor is not a crisis. It is a phase transition. The difference between a crisis and
a phase transition is that you can recover from a crisis within the existing system. A
phase transition changes the system itself. Ice doesn’t “recover” from melting. It

becomes something else.

The U.S. economy is about to become something else. The question is not whether the
Fed can manage the transition. The question is whether any institution designed for a

human-labor economy can govern an autonomous-labor economy. If the answer is no,

then the most important policy work of the next decade is not managing the old system

better. It is designing the new one.



I'V. The Choice

Every chapter of this thesis presents a choice. The choice is always the same,

expressed at different levels:

Do we design the transition, or do we let it happen to us?

If we design it: public ownership of the Sovereign Fleet. A Basic Dividend funded by
robotic surplus. An Entropy Tax that channels demand toward civilizational capacity.
Metrics that measure what matters (ULI, NAWI, LET) instead of what we’ve always
measured (GDP, unemployment). A monetary system anchored to physics, not to the

discretion of appointed officials.

If we let it happen: private concentration of all productive capacity. A permanent
rentier class. Citizens reduced to consumers renting their economic existence from
corporate fleet operators. The affordability crisis made permanent. The Great
Stagnation made structural. And a monetary system that can’t tell the difference

between abundance and depression.

The robots are coming either way. The technology is not waiting for our institutions to
catch up. The only variable is governance. The only question is ownership. The only
choice is whether the surplus of the autonomous economy belongs to the public or to

the shareholders.

That is the choice.



The Fed cannot print Joules. Congress cannot legislate thermodynamics.

The market cannot price what it refuses to measure.

Every institution in the current regime was built for a world where human
labor was the bottleneck. That world is ending. What replaces it is not
determined by technology, technology only sets the boundaries of what is
possible. What replaces it is determined by governance: who writes the

rules, who owns the fleet, and who receives the surplus.

The choice has been laid out. The math has been shown. The models
have been stress-tested. What remains is the question that every
framework, every equation, every chart in this thesis has been building
toward: What do we believe? What are we willing to fight for? Who

does this future belong to? The final chapter answers.


https://www.liquid-labor.com/the-manifesto/

Definition

Liquid Labor is a national time-bank strategy that measures a country’s
productive capacity in total work-hours — both human and machine. Instead of
counting jobs or GDP alone, Liquid Labor tracks the total hours of economically

useful work performed across an economy, regardless of whether those hours

come from human workers or autonomous systems.

The framework was created by Uwe Jens Cerron and published at liquid-labor.com .

It introduces the National Autonomous Work Index (NAWI) as its core metric — the

ratio of machine-hours to total work-hours in the economy. As robots, humanoids, and
AT agents take on more tasks, NAWI rises, and the framework provides the policy

architecture to manage that transition.

Why “Liquid”?

The word “liquid” refers to labor becoming fungible and deployable like a liquid
asset. Just as capital can flow between accounts, sectors, and borders instantly,
labor is becoming something that can be provisioned on demand through
Robotics-as-a-Service (RaaS), autonomous fleets, and Al agents. Liquid Labor
describes the moment when work-hours become a tradable, measurable, and

bankable national resource — no longer tied to a single human body.


https://www.liquid-labor.com/

The Core Metric: NAWI

The National Autonomous Work Index (NAWI) is the centerpiece of the Liquid
Labor framework. It answers a single question: what fraction of the nation’s

productive labor is performed by machines?

NAWTI = Total Machine-Hours + (Total Human Work-Hours + Total Machine-Hours)

A NAWT of 0.05 means 5% of the nation’s economically useful work is performed by
autonomous systems. A NAWI of 0.50 means half of all productive hours are machine-
generated. Tracking NAWI over time reveals the pace and distribution of the labor
transition — by sector, region, and demographic group. Explore the interactive

calculator on the home page .

What Problem Does It Solve?

Current economic metrics were designed for an era of human-only labor. GDP
measures output but doesn’t distinguish whether a dollar of output came from a
human or a robot. Unemployment tracks whether humans have jobs but says
nothing about whether those jobs are being absorbed by machines. Productivity
statistics average across all workers without separating human and machine

contributions.

As humanoid robots reach cost parity with human labor and autonomous systems
scale through Robotics-as-a-Service, the economy is entering a structural
transformation with no measurement system to track it. Liquid Labor fills that gap. It
gives policymakers, investors, and citizens a clear lens to see how fast the transition is

happening and where intervention is needed.
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Key Concepts

The Liquid Labor framework spans ten chapters covering the full landscape of the

automation transition. Key concepts include:

The Autonomous Workforce of the Nation (AWN) — the total stock of robots and
autonomous systems performing economically useful work, measured in available

work-hours per year. Read more: The Manifesto .

The Robotic Time Bank — a national accounting system that tracks cumulative
machine-hours contributed to the economy, enabling a country to compare its

autonomous productive capacity against rivals. Read more: The Robotic Time Bank .

The Basic Dividend — a policy mechanism for distributing surplus from a publicly-
owned robot fleet (the Sovereign Fleet) to citizens, modeled on the Alaska Permanent
Fund. Not UBI. A return on collectively-owned productive assets. Read more: The

Basic Dividend .

The Scale-Effect Trap — the dynamic where automation increases output but can
simultaneously destroy the consumer demand needed to absorb that output, creating a

deflationary spiral. Read more: The Scale-Effect Trap .

The Energy Wall — the constraint that physical automation requires energy at a scale
that Al alone does not, making energy policy inseparable from robotic labor policy.

Read more: The Role of Energy .
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The Ten Chapters

Liquid Labor is published as a ten-part strategic analysis. Each chapter builds on

the last:

1. The Manifesto — why we need a new measure of national labor

2. The Great Stagnation — why productivity growth stalled and what restarts it
3. The Inflection Point — when robot labor becomes cheaper than human labor

4. The Generalization of Labor — from specialized machines to general-purpose

humanoids
5. The Role of Energy — why energy is the binding constraint on automation
6. Governance Strategy — how nations should govern the autonomous workforce
7. Von Neumann Machines — self-replicating robots and exponential scaling
8. Policy Imperatives — the eight policy actions governments must take

9. The Robotic Time Bank — U.S. vs China in the race for robotic productive

capacity
10. The Sovereign Time Bank — building a national balance sheet of machine-hours
Additional analyses cover who owns the robots, the Basic Dividend, the Scale-

Effect Trap, corrupted demand, the affordability crisis, exergy valuation,

depreciation, Robotics-as-a-Service, Revitalize America, and The Choice .
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The Central Question

Everything in the Liquid Labor thesis leads to one question: who owns the

autonomous labor stock?

In On Depreciation, we proved that the Gini Coefficient of Labor Capital approaches
1.0, near-perfect inequality. The Depreciation Bomb and coordination costs price out
small players. 90% of physical labor ends up owned by fewer than 5 entities. This is

not a prediction. It is a mathematical consequence of the cost structure.

The question is whether those 5 entities are Amazon, Tesla, Foxconn, Saudi Aramco,

and Alphabet, or whether they are sovereign institutions accountable to citizens.

I’ve been in those boardrooms. I’ve watched the cap tables. Five companies will own
every robot on Earth within a decade. The math forces it, the depreciation bomb, the
scale economics, the capital requirements. The only question is whether they answer to
voters or shareholders. And if we let it happen the way cloud computing happened,
three companies owning 63% of all infrastructure, then we deserve what we get. One
company controls the robots that build your house, deliver your food, care for your
grandmother. One price hike, and you can’t afford civilization. That’s not a market.

That’s feudalism with an API.

This is not a philosophical preference. It is the single most consequential policy
decision of the 21st century. Get it wrong, and you get neo-feudalism, a permanent
rentier class that owns all productive capacity while citizens rent their livelihoods

from corporate landlords. Get it right, and you get the first economy in history where
the surplus of labor belongs to everyone. Who owns the robots is the defining question
of the 21st century. Who owns the houses was the defining question of the 20th. We
got that one wrong. A generation locked out of homeownership is proof of what
happens when productive assets concentrate without public accountability. We do not

get a second chance with robotic capital.


https://www.liquid-labor.com/on-depreciation/

I. The Private Ownership Failure Mode

The default trajectory, the one we’re on now, is private concentration. It follows
the same pattern as cloud computing. AWS, Azure, and GCP own ~63% of global
cloud infrastructure (Synergy Research, Q3 2025). Three companies. The
economics of robotic fleets are identical: massive upfront CapEx, brutal
depreciation, winner-take-all economies of scale. The market will consolidate to a

handful of mega-operators just as cloud did.

But there’s a second concentration problem: the global one. China installed 290,000
industrial robots in 2024, 54% of the global total. The U.S. installed 34,000, a 9%
decline. China’s robot density reached 470 per 10,000 workers; the U.S. sits at 295. By
2024, China’s operational robot stock exceeded 2 million units. In humanoid robots,
Chinese firms shipped roughly 90% of global units in 2025: AgiBot delivered 5,168
units, Unitree shipped over 4,200, UBTech added thousands more. Meanwhile, Unitree
launched a humanoid robot at $5,900, U.S. competitors are asking $50K-$100K+.
China has designated robotics as one of eight “strategic emerging industries” in its
15th Five-Year Plan (2026-2030), launched an $8.2B National AI Industry Investment
Fund in 2026, and operates 150+ humanoid companies with 40+ state-funded training
centers. Without proactive public ownership by the U.S., China’s state-backed model
will dominate the global robotic labor market. We face not just private concentration
domestically, but losing the international race for autonomous productive capacity

entirely.



The Robotics Gap: China vs United States

CHINA UNITED STATES
Annual Robot Installations (2024) Annual Robot Installations (2024)

BAB08R s (6%)

Robot Density (per 10k workers) Robot Density (per 10k workers)

Operational Stock Operational Stock

~350,000 units

Humanoid Units Shipped (2025) Humanoid Units Shipped (2025)

68 market

Government Investment Government Investment
$8.2B National Al Fund No Equivalent

Source: IFR World Robotics 2025, CSIS ChinaPower Project. China installed 8.5x
more robots than the U.S. in 2024 and shipped 90% of global humanoid units in 2025.

Under private ownership, the surplus flows to shareholders. Workers displaced by
robots receive nothing unless the state intervenes with transfers. The RaaS operator
sets the price of labor-hours. If you can’t afford to rent robot time, you can’t produce.
The RaaS monopolist becomes the landlord of all economic activity, extracting rent

from every transaction in the economy.

This is not capitalism. This is something worse. In capitalism, workers can sell their
labor on an open market. In a privately-owned Liquid Labor economy, there is no
labor to sell. The robots do the work. The owners collect the surplus. Everyone else

negotiates for scraps.



Infrastructure Consolidation Pattern

Cloud Computing

‘ Consolidation
—_— =

providers at 63%

Robotic Labor

Predicted
L Policy Window: NOW

Cloud Computing's path to concentration shows the
importagggé}%policy intervention before market

startups )77 . )
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Source: Synergy Research Group (cloud data), Liquid Labor projection (robotics).

The ownership window closes within 10 years of market formation.

Ownership Concentration
Visualizer

Explore wealth inequality in robotic fleet ownership
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Ownership Concentration Visualizer

Measure inequality in robotic fleet ownership via Lorenz curve and Gini

coefficient

Top 1% fleet share (%) 70 %
Percentage of total fleet value owned by the top 1% of entities

10 90

Total fleet value ($T) 10 $T

Total market value of the national robotic fleet in trillions



oV

Cimulative*Wealth (%)

oV

0% CuMbtative P8pulatiod>%%) 100%

Gini Coefficient O " 7 60

Red: High inequality, extreme wealth concentration

Wealth Distribution

Top 1% $7.0T (70.0%)



Top 10% $781.0T (79.0%)

Bottom 50% $150.0T (15.0%)

NEO-FEUDALISM: THE ROBOT LORDS

At Gini = 0.760, 70% of all robotic wealth is held by 1% of entities. The
top 1% controls $7.0T while 327 million people share $3.0T. This is not
income inequality — this is ownership of the means of production at a

scale that makes the Gilded Age look democratic.

Green Zone Caution Zone Danger Zone

<0.3: Low inequality, 0.3-0.5: Moderate >0.5: Extreme wealth

distributed ownership concentration concentration




I1. Three Models of Public Ownership

Model A: The Sovereign Fleet (Norway Model)

Norway discovered oil. Instead of letting Exxon take the profits, they created the
Government Pension Fund, now worth over $1.9 trillion (Norges Bank, 2025),
owned by every Norwegian citizen. The fund invests globally; the returns fund

public services and a sovereign safety net. No Norwegian voted for austerity

because their national wealth was being extracted by foreign shareholders.

Applied to Liquid Labor: The federal government creates a National Autonomous
Workforce Corporation (NAWC), a sovereign entity that owns and operates the
national robot fleet. NAWC leases robot-hours to private companies via RaaS
contracts. The revenue funds the Basic Dividend paid to every citizen. Citizens don’t
own robots individually. They own the fleet collectively, the way Norwegians own

their oil fund.

Model B: Municipal Robot Utilities (TVA Model)

Before the Tennessee Valley Authority, private power companies electrified profitable
cities and ignored rural areas. The TVA brought public power to Appalachia, not
because it was profitable, but because it was necessary. Public utilities still provide
electricity, water, and sewage in most American cities. No one calls your water

department “socialist.”

Applied to Liquid Labor: Cities and states create Municipal Robot Utilities
(MRUs) that deploy autonomous fleets for public infrastructure, road repair,
sanitation, park maintenance, building inspection, elder care, and affordable housing
construction. A city pledging 200,000 new affordable units needs MRUs: robotic
construction fleets operating 24/7 cut build timelines by 40-60% and costs by 20—
30%. Union workers transition from manual labor to fleet supervision at equivalent

wages, overseeing 50 robots, not swinging 50 hammers. MRUs operate like public


https://www.liquid-labor.com/basic-dividend/

works departments: funded by taxes, operated for citizens, not for profit. Private RaaS

operators handle the commercial economy; MRUs handle the commons.

Model C: Worker-Owned Robot Cooperatives (Mondragon
Model)

The Mondragon Corporation in Spain is a federation of 95+ cooperatives employing

over 70,000 worker-owners, with €11 billion in annual revenue (2023). Workers own

the company, elect management, and share profits. It’s the 10th largest business group
in Spain and the largest in the Basque Country. Not a hippie commune, a globally

competitive industrial enterprise.

Applied to Liquid Labor: Workers displaced by automation don’t lose their stake,
they convert it. A factory that replaces 500 workers with 500 robots becomes a Robot
Cooperative where the former workers are now co-owners of the fleet. They no longer

sell their hours; they rent out the robots’ hours. The income stream shifts from wages
to dividends, but the workers retain ownership. The transition from human labor to
robotic labor doesn’t transfer wealth upward, it transforms the form of ownership

while preserving the distribution.



Source: Norges Bank (Norway fund), Temasek Review (Singapore), MONDRAGON

Corporation (cooperative data). Each model has decades of operational precedent.



ITI. The Hybrid: A Practical Architecture

In practice, the answer is probably all three:

Tier 1, Sovereign Fleet (Federal): A national entity (NAWC) owns the core fleet, the
robots that build robots, the robots that maintain critical infrastructure, the robots that
constitute the defense industrial base. This is the Von Neumann layer. It cannot be
privately owned because it is the productive foundation of everything else. Revenue

from leasing Tier 1 capacity funds the Basic Dividend.

Tier 2, Municipal Utilities (State/City): Local governments operate robot fleets for
public services, construction, sanitation, healthcare support, education support. Funded
by local taxes plus federal NAWC revenue sharing. Accountable to mayors and city

councils, not shareholders.

Tier 3, Private & Cooperative (Market): Private RaaS operators and worker
cooperatives lease robot-hours for commercial activity. They compete on efficiency,
specialization, and service quality. The market still exists. Innovation still happens.

But the foundational productive capacity, the Time Bank itself, is publicly held.

This mirrors how we already handle critical infrastructure. The federal government
owns the interstate highway system. States maintain local roads. Private trucking
companies use both. Nobody considers this “central planning.” It’s infrastructure. The

robot fleet is infrastructure.



IV. The Singapore Precedent

Singapore’s Temasek Holdings manages S$484 billion (~US$339 billion) in net
portfolio assets on behalf of the government (Temasek Review, March 2025). It
owns stakes in Singapore Airlines, DBS Bank, Singtel, and dozens of other
companies. It operates commercially, hiring professional management, demanding
market returns, but profits flow to the sovereign, not to private shareholders.
Singapore’s citizens benefit through world-class public services funded by

Temasek’s returns.

This is the NAWC model proven at national scale. A commercially-operated sovereign
entity that owns productive assets and distributes the returns to citizens. Singapore did

it with airlines and banks. We would do it with robots.

The objection that “government can’t run anything efficiently” is refuted by
Singapore, Norway, and South Korea’s POSCO (government-founded steel company
that became globally competitive). The issue is not public vs. private. It’s competent

governance vs. incompetent governance. The ownership structure determines who

benefits. The management quality determines how much.



V. The Stakes

If we let the market decide ownership, the answer is already determined: 5
corporations own everything. The Depreciation Bomb guarantees it. No policy
intervention can reverse hyper-centralization after it happens. You cannot
nationalize a fleet of 100 million robots owned by Amazon without a

constitutional crisis.

The window for establishing public ownership is now, before the fleet exists at scale.
Once the infrastructure is built and the contracts are signed, the ownership structure
calcifies. This is the lesson of oil, telecom, and cloud computing: the ownership
regime is set in the first decade. After that, you’re negotiating with incumbents, not

designing systems.

The Liquid Labor thesis is agnostic on many policy details. But on this point it is not:
the autonomous labor stock is infrastructure, and infrastructure must be publicly
governed. The alternative is a world where the means of production are more
concentrated than at any point in human history, owned by entities with no democratic
accountability, controlling the labor supply of the entire economy. That is not a

market. That is a fiefdom.






Not UBI. Something Better.

Universal Basic Income is a check from the government funded by taxes on
human economic activity. It redistributes existing wealth. The Basic Dividend is
fundamentally different: it is a return on collectively-owned productive assets.
It doesn’t redistribute wealth. It distributes new wealth generated by the national

robot fleet.

The closest existing model is the Alaska Permanent Fund. Alaska owns its oil. The
state invests oil royalties in a sovereign fund. Every Alaskan citizen receives an annual
dividend, $1,702 in 2024. They didn’t earn it through labor. They received it because
they are co-owners of a public resource. The oil belongs to Alaskans. The dividend is

their share of the return.

The Basic Dividend applies the same logic to robetic labor. The national
autonomous fleet (the Sovereign Fleet described in Who Owns the Robots? )
generates revenue by leasing robot-hours to the private economy. That revenue, minus

operating costs and reinvestment, is distributed to every citizen as the Basic Dividend.


https://www.liquid-labor.com/who-owns-the-robots/

I. The Math

Define the Basic Dividend per citizen as:

o Rﬂeet - Cops - Ireinvest
P

D

Where Ryjeq is total revenue from leasing Sovereign Fleet robot-hours, Cgps is
operating cost (energy, maintenance, depreciation reserve), I einvest iS reinvestment in

fleet expansion and upgrades, and P is total citizen population.

A Back-of-Envelope Estimate

Assume a national fleet of 10 million general-purpose humanoids. Each works 6,000
hours/year (16.4 hrs/day). Leased at $10—15/hour (based on a ~$60K unit cost
amortized over 30,000 operating hours, plus energy ~$0.11/hr, maintenance ~$1-2/hr,
and RaaS operator margin, well below the $25-$55/hr cost of equivalent human labor)
Gross revenue: $900 billion/year. Assume 50% goes to ops + reinvestment. Net
distributable: $450 billion. Divided among 330 million Americans:

~$1,360/person/year, or ~$5,450 for a family of four.

That’s with 10 million robots, roughly the scale China aims to reach by 2035. At 50
million robots (a more mature fleet), the dividend scales to ~$6,800/person/year or
~$27,000 for a family of four. At 100 million robots, the numbers become

transformative.

And this is on top of the deflationary effect. The same robots that generate dividend
revenue also drive down the cost of housing, healthcare, food, and infrastructure ( see
Affordability Crisis ). Citizens receive more money and everything costs less. The two

effects compound.


https://www.liquid-labor.com/affordability-crisis/
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Basic Dividend Calculator

Visualize how robotic fleet revenue becomes citizen dividends



Basic Dividend Calculation

Citizens receive their share of the Sovereign Fleet's revenue

Fleet size (millions of robots) 15 M
Total operational robots in the national fleet

1 100

Revenue per robot-hour ($) 45 $/hr
Price charged to private operators for renting robot labor

10 100

Operating hours per year per robot 6000 hrs
Average annual operating hours (accounting for maintenance, downtime)

2000 8000

Public ownership share (%) 51 %
Percentage of fleet owned by the state for citizen benefit

10 100

Operating costs as % of revenue 35 %
Energy, maintenance, depreciation, and reinvestment costs

20 60

Adult population (millions) 258 M
Citizens eligible to receive the Basic Dividend

200 300



Monthly Dividend per Citizen
$434

Annual: $5204 | Family of 4: $20815/year

Calculation Breakdown

Dividend per Person per Month $433.65
Dividend Scaling with Fleet Size
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Key Insight:

The Basic Dividend scales with fleet size but is capped by operating costs
and public ownership policy. At 15M robots, each person receives
$434/month. This is self-funded by robot productivity, no tax increase

required. The dividend grows as the fleet expands.



1. Why Not Just UBI?

UBI proposals typically have three fatal problems:

Funding. Where does the money come from? Taxing corporations? They lobby.
Taxing income? The base erodes as automation displaces workers. Printing money?
Inflation eats the transfer. Every UBI proposal crashes into the funding question

because it tries to redistribute a fixed pie.

Inflation. If you give everyone $1,000/month and the supply of goods doesn’t change,
prices rise to absorb the new demand. UBI without supply expansion is inflationary by

definition.

Politics. “Free money” is an easy target. Half the country will call it socialism. The
other half will call it insufficient. No UBI proposal has survived political reality in the

U.S.
The Basic Dividend solves all three:

Funding: It’s self-funded by the Sovereign Fleet’s revenue. No new taxes. No

redistribution. The robots generate the money.

Inflation: The same fleet that generates the dividend also expands the supply of goods
and services. More robot-hours means more production. Supply grows with demand.
The dividend is inherently non-inflationary because it comes from new production, not

from money printing.

Politics: It’s not welfare. It’s a return on a national asset. Alaskans don’t consider their
oil dividend “socialism.” It’s their share of what they own. The framing is ownership,

not charity. That framing survives across the political spectrum.



III. The Dual Benefit;: Dividend + Deflation

The power of Liquid Labor isn’t either the dividend or the cost deflation. It’s both

at once.

A family earning $80,000 today, spending $70,000 on essentials (housing, healthcare,
food, transport, childcare), has $10,000 in discretionary income. In a Liquid Labor

economy with a mature Sovereign Fleet:

Essential costs fall 30—40% due to robotic labor deflation: $70,000 — ~$45,000. Add
the Basic Dividend for a family of four: +$5,450 (early stage) to +$27,000 (mature
fleet). New discretionary income: $40,000-$62,000, a 4x to 6x increase in financial

breathing room. Without a single dollar of wage increase.

This is the affordability solution that neither party has proposed because neither party
is thinking about production. The Left talks about redistribution. The Right talks about

deregulation. Neither talks about expanding the supply of labor itself.



I'V. What About Work?

The Basic Dividend does not eliminate work. It eliminates compulsory drudgery.
The supervisory layer of Liquid Labor, engineers, technicians, designers,
researchers, caregivers, artists, teachers, still needs humans. The dividend

provides a floor, not a ceiling. People still work. They just don’t have to work at

jobs they hate to avoid starvation.

The historical parallel is the post-war middle class. From 1945-1975, a single factory
income could support a family of four with a house, a car, healthcare, and a pension.
People still worked. They just weren’t desperate. The Basic Dividend restores that
condition, not through wage growth (which Baumol killed) but through cost deflation

and shared ownership of the productive base.

The Architect still builds rockets. The Hedonist still consumes entertainment. The
difference is that neither is forced into economic precarity by the cost of survival. The
Entropy Tax guides demand toward productive ends. The Basic Dividend ensures no

one falls through the floor. The robots do the rest.



The Problem

There is a 28-year-old in Columbus, Ohio who did everything right. Degree, no
criminal record, shows up on time. She makes $52,000 a year. She will never own
a home in the city where she was born. Not because she failed. Because the

economy she was promised no longer exists.

Americans can’t afford to live. This is not hyperbole. Median household income is
~$80,000. Median home price is ~$420,000. Average annual healthcare premium for a
family is $24,000. Average annual cost of childcare is $15,000. Average student loan
debt is $37,000. Add food, transportation, and taxes, the math doesn’t work. Two-
income households are now required just to reach the standard of living a single
income provided in 1970. Your parents bought a house on one salary. You can’t buy

one on two.

The standard explanation is “inflation.” But inflation is a symptom, not a cause. The
cause is that every expensive thing in America is expensive because it requires
human labor. Housing requires carpenters, electricians, plumbers. Healthcare requires
nurses, doctors, aides. Education requires teachers. Childcare requires humans

watching children. These sectors never automated. They never could, until now.



The Divergence: Things That Automated vs. Things
That Didn’t

Since 1980, prices have moved in two opposite directions:

Prices that fell (automated sectors): TVs down ~97%. Computing power down
~99.99%. Clothing down ~30%. Cars (quality-adjusted) relatively flat. Software

marginal cost: zero. These sectors replaced human labor with machines.

Prices that exploded (human-labor sectors): Hospital services up ~1,600% since 1970
(BLS CPI Medical Care, FRED: CPIMEDSL). College tuition up ~1,200% since 1980
(BLS CPI College Tuition & Fees). Housing up 400-700% nationally since 1980,
800%+ in major metros (S&P/Case-Shiller, FRED: CSUSHPINSA). Childcare up
~290% since 1990 when BLS began tracking (FRED: CUSRO000SEEB). These

sectors remained dependent on human labor.

The pattern is unmistakable. Wherever machines replaced humans, things got
cheaper. Wherever humans remained the bottleneck, things got more expensive.
This is Baumol’s Cost Disease operating at national scale. The affordability crisis is a

labor automation crisis.



The Geopolitical Accelerant: War Inflation

Geopolitical conflict makes everything worse. The Iran situation, broader Middle
East instability, and great power competition create inflationary pressure through

multiple channels:

Energy prices. Any disruption in the Strait of Hormuz (through which ~20% of global
oil transits) spikes energy costs immediately. Energy is embedded in everything, food,
transportation, manufacturing, heating. A sustained $20/barrel increase in oil prices

adds roughly 0.5-1% to U.S. CPI within 6 months.

Supply chain disruption. Conflict reroutes shipping, raises insurance premiums, and
creates component shortages. The Red Sea crisis already forced container ships around
the Cape of Good Hope, adding 10-14 days and ~$1 million per voyage. These costs

pass through to consumer prices within one quarter.

Defense spending. Military expenditure competes with civilian investment for the
same labor pool. Every engineer building missiles is one not building houses. Every
dollar spent on defense procurement is a dollar not spent on infrastructure. War is the
ultimate expression of Corrupted Demand, the Hedonist and the Architect both lose

when the General takes priority.

Monetary response. Wars are financed through debt, which is ultimately monetized.
The Federal Reserve accommodates wartime spending with loose monetary policy.
This debases the currency. The inflation tax falls hardest on the poor, the Cantillon

Effect in its purest form.



How Liquid Labor Solves It

Liquid Labor attacks the affordability crisis at the root: the cost of human labor.

Housing

Labor is 40-50% of new home construction cost. A humanoid robot that can frame,
wire, plumb, drywall, and paint, operating 20 hours/day at $8/effective-hour instead of
$35-$55/hour for human tradespeople, cuts housing construction costs by 30-50%. At
scale, this means a $400,000 home becomes a $200,000-$280,000 home. Not through

subsidies. Through cost deflation.

Healthcare

~65% of hospital operating costs are labor. Robotic surgery (already happening: da
Vinci systems). Automated diagnostics (Al radiology already outperforms humans in
many imaging tasks). 24/7 elder care and patient monitoring without shift changes,
fatigue errors, or overtime. The nursing shortage in the U.S. is 1.2 million projected
through 2030. Robots don’t quit. They don’t burn out. They don’t call in sick. The
affordability of healthcare is a labor supply problem, and Liquid Labor is the labor

supply solution.

Food & Agriculture

Farm labor is scarce, seasonal, and increasingly expensive. Robotic harvesting,
automated greenhouses, and autonomous trucking can collapse the farm-to-table
supply chain cost. A robotic fleet that plants, tends, harvests, processes, and delivers
food 24/7 without immigration politics, minimum wage debates, or seasonal

availability, that’s food deflation at structural scale.

Infrastructure

The U.S. needs $4.6 trillion in infrastructure investment. At current labor costs, it can’t

afford it. At Liquid Labor costs, robots paving roads, repairing bridges, laying rail,



digging tunnels around the clock, the same $4.6 trillion buys 2—-3x more infrastructure.
Or the same infrastructure costs $1.5-2.3 trillion. This is how you rebuild America

without bankrupting it.

Defense Without Inflation

If military hardware is built by robotic factories, defense spending no longer competes
with civilian labor. You can build the ships and the houses. The Von Neumann arsenal
(Chapter VII) means the General, the Architect, and the Hedonist don’t have to fight

over the same pool of workers. Liquid Labor dissolves the guns-vs-butter tradeoff.

Affordability Explorer

Interactive exploration of housing affordability and robotic construction

economics



Section 1: Affordability Index Explorer

How robotic construction changes housing affordability

Median Household Income 75 $K
Annual household income in thousands of dollars

30 120

Median Home Price 420 $K
Median home purchase price in thousands of dollars

100 800

Construction Cost Reduction 30 %

Percentage reduction in construction costs from robotic automation

Price-to-Income Ratio Analysis

Current Price-to-Income Ratio 5.60x
UNAFFORDABLE Home: $420,000 | Income: $75,000
Post-Robotics Price-to-Income Ratio 3.92x

STRETCHED Home: $294,000 | Income: $75,000



Affordability Improvement:

30.0% reduction in price-to-income ratio

From 5.60x to 3.92x

Affordable Stretched Unaffordable
< 3x 3-5x > bx
Key Insight:

The affordability crisis is a price-to-income problem. A ratio below 3x is
considered affordable. At current levels (5.60x), housing is unaffordable.
Robotic construction at 30% reduction brings the ratio to 3.92x, moving

toward affordability.



Section 2: Robot-Built Housing Costs

Cost comparison: traditional vs. robotic construction

Traditional Build Cost 200 $/sqft
Current market cost per square foot of construction

100 400

Automation Percentage 50 %

Percentage of labor work automated by robots

Labor Cost Share 40 %
Labor as percentage of total construction cost

30 60

Construction Cost Analysis

Traditional Build Cost $200/sqft
Labor: $80/sqft (40%) Materials: $120/sqft (60%)
Robot-Assisted Build Cost $160/sqft

Robot Labor: $40/sqft (20.0%) Materials: $120/sqft (60%)

Cost Reduction from Robotics:



20.0% ($40/sqft savings)

With 50% automation and 40% labor share, robotic construction

reduces costs from $200 to $160 per square foot.

Example Impact:

A 2,000 sqft home at $200/sqft costs $400,000. With robotics, it
costs $320,000, a $80,000 savings. Scale this across millions of
housing units, and you get structural deflation of the affordability

crisis.

Key Insight:

Labor comprises 40% of construction costs. With 50% automation, robots
eliminate 20.0% of total cost. This is the deflationary power of Liquid
Labor: not through subsidies or price controls, but through structural cost

reduction in labor-intensive sectors.



The Deflationary Dividend

Define the Affordability Index as the ratio of median income to the cost of a basic

living bundle (housing + healthcare + food + transport + education):

Median Income,

> Gi(t)

AL =

In the current regime (human labor bottleneck), Al has been declining for 50 years.

Income rises slowly; costs rise faster.

In a Liquid Labor regime, cost C; for every labor-intensive sector falls as robotic labor
substitutes for human labor. If robotic labor achieves 50% penetration in construction,
healthcare, and agriculture, and the cost reduction is 30—40% in those sectors, the
Affordability Index jumps by 40-60%, equivalent to a 40-60% raise for every

American household without touching wages.

This is the point: Liquid Labor doesn’t need to raise wages to raise living standards.
It lowers the cost of living. That is deflationary prosperity. That is the affordability

solution.



Who Profits from Your Poverty

Wall Street didn’t cause the affordability crisis. They financialized it. Every sector
where costs exploded is a sector where financial engineering learned to extract

rent from a human-labor bottleneck.

Housing. BlackRock and institutional investors own 300,000+ single-family homes.
They are simultaneously your landlord and your retirement fund. They buy the houses
your generation can’t afford, rent them back to you at a premium, and report the yield
to their shareholders, who are the pension funds of the generation that could afford to
buy. Mortgage-backed securities didn’t disappear after 2008. They evolved. Your rent

check is someone else’s coupon payment. Shelter became a derivatives playground.

Healthcare. Hospital systems report record operating margins while medical debt
remains the #1 cause of personal bankruptcy in America. The business model is
simple: a nurse costs $80,000 a year. A billing department costs $300,000. The billing
department is not treating patients. It is optimizing extraction from an insurance
system designed by the same financial engineers who designed mortgage-backed
securities. The average hedge fund manager earns in ten minutes what that nurse earns
in a year. The nurse is the one we can’t afford to hire. The hedge fund manager is the

one who securitized her hospital’s debt.

Education. Student Loan Asset-Backed Securities (SLABS) are a real financial
instrument. Your $37,000 in debt is packaged, tranched, and traded. The university
raises tuition because it can, the loans are federally guaranteed. The bank profits from
the spread. The student carries the risk. The entire apparatus is designed so that every

participant profits except the person holding the degree and the debt.

Cryptocurrency. And then came the final insult. The same financial engineers who
turned your mortgage into a derivative turned your despair into a speculative asset.
Cryptocurrency was supposed to be liberation from the banks. Instead it became a $2

trillion casino where the house always wins. Sam Bankman-Fried stole $8 billion. Do



Kwon vaporized $40 billion. Three Arrows Capital, Celsius, Voyager, the names blur
together because the scheme never changes: take money from people who have too
little, promise them escape from a system rigged against them, and disappear when the
music stops. The evangelists who preach “banking the unbanked” can’t explain why
74% of cryptocurrency wealth is held by 2% of addresses. Cryptocurrency didn’t

disrupt Wall Street. It is Wall Street, wearing a hoodie and calling itself decentralized.

I know because I was there. I have sat across the table from the partners at Apollo
Global and watched them explain, with genuine pride, how they structured a fund to
extract yield from senior living facilities. I have been in rooms with BlackRock
allocators who describe single-family rental portfolios the way a rancher describes
cattle, as yield per head. I have watched pitch deck after pitch deck promise
“democratized” anything while the cap tables told a different story, the same people,
the same funds, the same extraction wearing different clothes. These are not evil
people. They are rational actors in a system that rewards extraction over production.
They will keep extracting until the thing they extract from stops being scarce. That is

what robots do. They make the scarce abundant.

This is not a conspiracy theory. It is an accounting ledger. Here is what was taken.
Here is who took it. Here is the math. And here is the structural answer: when the cost
of building a house drops 40% because robots frame, wire, and plumb 20 hours a
day, there is nothing left to securitize. When healthcare costs deflate because robotic

diagnostics and 24/7 monitoring replace a labor shortage, the billing optimization
industry evaporates. When you can build a home for $200,000 instead of $420,000, the

entire apparatus, the MBS traders, the institutional landlords, the SLABS packagers,
the cryptocurrency charlatans promising you escape from a cage they helped build,
becomes irrelevant. Liquid Labor doesn’t redistribute wealth. It makes the extraction
model obsolete. That is why Wall Street, the cryptocurrency industry, and every
financial parasite feeding on your poverty will fight this framework harder than any
union or politician. Robots don’t generate mortgage-backed securities. They don’t

issue tokens. They build houses.



The Youth Crisis: By the Numbers

Your generation was promised the American Dream. Instead, you got student
debt, unaffordable housing, and a labor market that automated everything

except the things that matter.

This isn't a personal failure. It's a structural crisis. Here's the data.

8.5% 15-18%
Youth Unemployment (2024) Underemployment Rate
$1.6T 55%
Student Debt (Under 30) Labor Participation (was 66%)

The Squeeze

Youth unemployment has remained 2-2.5x higher than overall unemployment

for 25 years. What changed in 2024?



2008 Crisis
®

15%
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2000 2005 2008 2009 2010 2015

2008-2010

Financial crisis hit. Youth unemployment spiked to 19.5%. It took 6+

years to recover.

2020

COVID-19 shut down service economies. Youth hit hardest. But recovery

was faster: 2 years.

2024+

AT adoption accelerating. Entry-level jobs vanishing. Automation creeps

upmarket.



The hidden crisis: 11% of 16-24 year-olds are NEET (Not in Education,
Employment, or Training). That's 3 million people. Globally, youth

unemployment sits at 14% in the EU, 15-20% in China.

The numbers don't lie. Your generation is being priced out of the economy by

design.

Liquid Labor isn't about charity. It's about making sure the productivity gains

from automation actually improve your life.

The Political Failure

Neither party has an affordability plan that works. The Left proposes subsidies
and price controls, which treat symptoms and often make the underlying supply
problem worse. The Right proposes deregulation and tax cuts, which help at the

margins but don’t address the fundamental labor cost structure.

Both miss the point. The affordability crisis is a supply-side problem caused by the
scarcity and cost of human labor in physical sectors. You cannot subsidize your way
out of a labor shortage. You cannot deregulate your way out of Baumol’s Cost Disease.

You can only automate your way out.

Liquid Labor is the only framework that addresses the root cause. Not through
redistribution. Not through austerity. Through the structural deflation of the cost of

work itself.



The Urgency

The affordability crisis is compounding. Every year of inaction is another year of
eroding purchasing power, another cohort of young people locked out of
homeownership, another hospital closing in a rural community because it can’t

staff nurses.

Meanwhile, China is deploying robotic labor at scale. Their construction costs are
already a fraction of ours. Their manufacturing costs are falling. If China achieves
Liquid Labor deployment first, their goods become structurally cheaper than ours, not
through currency manipulation or trade cheating, but through genuine cost deflation
driven by robotic labor. At that point, American unaffordability isn’t just a domestic

crisis. It’s a competitive crisis.

The clock is ticking. The affordability crisis and the Liquid Labor race are the same

problem viewed from different angles. Solve one, solve both.



The previous chapters built the framework: NAWI as the metric, Exergy as the
currency, depreciation-aware ownership as the structure, and The Manifesto as
the moral case. This chapter answers the practical question: What policies do we

pass? Where do we build? And how do we pay for it?

The answer is not Detroit. It is not the Rust Belt nostalgia of politicians who promise
to “bring back manufacturing” to cities whose infrastructure was built for a 1950s
economy. The new industrial geography follows energy, land, and logistics, not
sentiment. The Robot Belt will be built in the South, the Gulf Coast, the Texas
Triangle, and the Ohio River Valley. Not because of tradition, but because of physics:
cheap energy, available land, port access, and a workforce that still knows how to

build things.


https://www.liquid-labor.com/
https://www.liquid-labor.com/exergy-valuation/
https://www.liquid-labor.com/on-depreciation/
https://www.liquid-labor.com/the-manifesto/

I. What Worked: Proven Industrial Policy
Frameworks

America did not invent industrial policy. Other nations ran the experiment first

Some succeeded spectacularly. The honest question is: what can we steal?

China’s Special Economic Zones: The Greatest Industrial
Experiment in History

In 1980, Shenzhen was a fishing village of 330,000 people with a GDP of 2.7 billion
yuan. By 2023, it was a metropolis of 17.8 million with a GDP of 3,460 billion yuan, a
1,281x increase in four decades. This was not an accident. It was the result of China’s
Special Economic Zone (SEZ) policy: designated geographic areas with different tax

regimes, relaxed regulations, concentrated infrastructure investment, and explicit

mandates to attract foreign capital and technology transfer.

The results are staggering. China’s SEZs now contribute 22% of national GDP,

attract 45% of all foreign direct investment, generate 60% of exports, and have
created over 30 million jobs. By 2018, China had over 200 national Economic and
Technological Development Zones contributing 11.1% of GDP on just 0.03% of the
nation’s land area. The concentration effect is the key insight: massive returns from
tiny geographic footprints, because infrastructure investment is focused rather than

dispersed.

What we take from China: The zone model works. Concentrated investment in
designated areas with streamlined regulation, tax incentives, and infrastructure
produces returns that dispersed federal spending cannot match. The mistake is trying
to revitalize everywhere at once. Pick zones. Build them properly. Let them prove the

model.



South Korea’s K-Chips Act: Industrial Policy at 20% of GDP

South Korea bet the country on semiconductors, and won. The semiconductor industry
now accounts for nearly 20% of South Korea’s GDP and commands a 56.9% global
market share in memory chips. Samsung’s 300 trillion won ($225B) chip cluster in
Yongin and SK Hynix’s 120 trillion won investment are the largest industrial projects

on Earth.

The K-Chips Act raised corporate tax breaks for facility investment from 8% to 15%

for large corporations, with even larger breaks for SMEs. Korea is projected to attract

$300 billion in chip fabrication CapEx over eight years, 18% of its 2022 GDP. The
US CHIPS Act, by comparison, allocated $79.3 billion over 2022-2031.

What we take from Korea: Scale of commitment. Korea didn’t hedge. They picked
an industry, threw the full weight of the state behind it, and made it the national
identity. The US needs to do the same with robotics and automation. Not “support
innovation broadly,” but declare robotic manufacturing a national strategic

priority and fund it accordingly.

Germany’s Industrie 4.0: The Limits of Incrementalism

Germany launched Industrie 4.0 in 2011 as a national strategy to digitize
manufacturing. The results have been mixed. The market for 14.0 solutions grew from
€4 billion in 2015 to €6 billion in 2017, respectable but not transformative. Large
companies adopted faster than the Mittelstand (SMEs), which make up the backbone
of German manufacturing. The primary barriers: shortage of qualified specialists, lack

of base technologies, and an insufficient digital mindset.

What we take from Germany: A cautionary tale. Incremental digitization of existing
factories is not enough. You cannot retrofit the 20th century into the 21st. The US
advantage is that we can build new facilities designed for automation from the ground
up, in zones where the economics work, rather than trying to upgrade legacy plants in

legacy cities with legacy infrastructure.



Singapore: The Managed Economy That Works

Singapore’s Economic Development Board (EDB) is perhaps the most effective
industrial policy institution in history. A city-state with no natural resources and 6
million people has a per-capita GDP of $88,000, higher than the US. The method:

identify strategic industries, create world-class infrastructure in advance, offer
competitive tax packages, and then aggressively recruit anchor tenants. Every

industrial park in Singapore was planned, built, and marketed before tenants arrived.

What we take from Singapore: Build the infrastructure before the demand. The US
approach of waiting for market signals and then reacting is too slow for the
automation transition. Automation Zones should be planned, permitted, powered, and
connected before the first RaaS operator shows up. If you build it, they will come, but

only if you build it right.



I1. The Chinese Chokepoint: Rare Earths and the
Dependency Trap

Every robot has a motor. Every motor has a permanent magnet. Every permanent
magnet requires rare earth elements. And China controls 60% of global rare
earth mining and 90% of processing capacity. This is the chokepoint that can

kill the Robot Belt before it starts.

On October 9, 2025, China issued sweeping new export controls covering the entire
rare earth supply chain: raw materials, mining equipment, smelting and separation
technology, crystallization processes, and permanent magnet manufacturing. The
controls have extraterritorial reach, they apply to products manufactured outside
China if they contain Chinese-origin rare earth materials or were produced using
Chinese technologies. Companies affiliated with foreign militaries, including the US

military, face categorical export license denial.

While these controls were suspended for one year (until November 2026) following
the Xi-Trump agreement, the underlying architecture remains intact. The suspension is
a ceasefire, not a peace treaty. The message is clear: China can shut off the motor

supply for every robot in America with a policy announcement.

The Policy Response: Rare Earth Independence

The Robot Belt cannot depend on a supply chain controlled by a strategic competitor.

The policy response must be multi-layered:

1. Domestic Mining and Processing. The US has rare earth deposits (Mountain Pass,
CA; Bear Lodge, WY; Round Top, TX) but lacks processing capacity. Policy: fast-
track permitting for rare earth mining and processing under National Security
Emergency provisions. Pair with Automation Zone tax incentives for processing

facilities in the Gulf Coast corridor.



2. Allied Supply Chain Diversification. Australia (Lynas), Canada (Vital Metals), and
Brazil have deposits. Create a “Five Eyes + Minerals” alliance with guaranteed
purchase agreements for allied rare earth production. This mirrors the energy security

frameworks that govern oil markets.

3. Motor Technology Alternatives. Fund R&D into rare-earth-free motor designs:
switched reluctance motors, ferrite-based permanent magnets, and superconducting
motor architectures. DARPA has existing programs; accelerate them with Automation

Zone deployment targets.

4. Strategic Stockpile. Establish a National Rare Earth Reserve analogous to the
Strategic Petroleum Reserve. Target: 24 months of domestic consumption for critical

robotics and defense applications. Fund through Automation Zone revenue.

5. Recycling Infrastructure. Rare earths in end-of-life electronics, wind turbines, and
industrial magnets are recoverable. Policy: mandate rare earth recycling for all federal
contractors and create recycling infrastructure within Automation Zones. This is a

perpetual supply chain on domestic soil.



ITI. Where We Build: The Automation Zone Map

It won’t be Detroit. Detroit was built for the internal combustion engine and the
UAW contract. The Robot Belt follows different physics: cheap energy, available
land, port/rail logistics, and a workforce culture that still values making things

with their hands. The data points to four corridors.

Corridor 1: The Gulf Coast (35% of National Allocation)

Houston to Pascagoula to Mobile. The largest existing industrial base in America.
Petrochemical infrastructure provides the cheapest energy in the country. Deepwater
ports for global logistics. Shipyards already experimenting with robotic welding. The

workforce knows heavy industry, they’ve been doing it for a century.

Why here: Energy cost is the primary variable in robot economics (see Exergy
Valuation ). The Gulf Coast has the cheapest industrial power in the US at $0.06-
0.08/kWh. Every dollar saved on energy translates directly into fleet viability. The
Raa$ break-even calculation ( Chapter V') shows that a 30% reduction in energy cost

can shift Threak-even from 2.5 years to under 12 months.

Corridor 2: The Texas Triangle (25%)

Austin, San Antonio, DFW. Texas is projected to add 58,000 manufacturing jobs by
2032, more than any other state. Samsung’s $17 billion semiconductor fab in Taylor,
Tesla’s expansion in Austin, and Texas Instruments’ new fabs in Sherman demonstrate
the momentum. No state income tax, massive land availability, ERCOT grid

independence, and a political culture that fast-tracks industrial permitting.

Corridor 3: The Ohio River Valley (25%)

Pittsburgh, Columbus, Louisville. Legacy manufacturing infrastructure that can be
repurposed. Rail and river logistics that predate the interstate system. Carnegie Mellon

and Ohio State as robotics R&D anchors. The workforce has a cultural memory of
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industrial production that the coasts lack, and a chip on their shoulder from 40 years of

deindustrialization. This is the corridor with the most to prove and the most to gain.

Corridor 4: The Southeast Piedmont (15%)

Charlotte, Greenville, Raleigh. The auto manufacturing corridor that BMW, Mercedes,
and Volvo chose for their US plants. Georgia alone has 426,500 manufacturing jobs
and is projected for the nation’s second-largest manufacturing job surge. Moderate
cost, growing labor pool, interstate access, and state governments that compete

aggressively for industrial investment.



IV. The Policy Stack: Ten Actionable Proposals

Theory without policy is a whiteboard exercise. Here are ten concrete, passable,

fundable proposals that bridge the Liquid Labor framework to legislative reality.

1. The National Automation Zone Act

Designate 20 Automation Zones across the four corridors with: 15-year property tax
abatement, accelerated depreciation for robotic equipment (100% first-year
expensing), streamlined environmental permitting (18-month cap), guaranteed grid
interconnection within 24 months, and federal matching funds for infrastructure
buildout. Model: China’s SEZ framework adapted for US federalism. Each zone

governed by a public-private board with NAWI reporting requirements.

2. The NAWI Reporting Mandate

Require the Bureau of Labor Statistics to track and publish NAWI quarterly, alongside
employment and productivity statistics. You cannot manage what you do not measure.
The National Autonomous Work Index should be as visible as the unemployment rate.

Include breakdowns by robot category, corridor, and sector.

3. The Robot Belt Investment Tax Credit

A 25% investment tax credit for robotic manufacturing equipment deployed within
Automation Zones, modeled on South Korea’s K-Chips Act structure. Stack with
existing Opportunity Zone benefits (now permanent under the One Big Beautiful Bill
Act) and New Markets Tax Credits ($5B annual allocation, also now permanent). For a
$50K robot deployed in an Automation Zone within an Opportunity Zone, the

effective tax benefit could reach 40-50% of cost.


https://www.liquid-labor.com/

4. The Sovereign Fleet Pilot Program

Establish a federal pilot program to deploy 10,000 publicly-owned robots across five
Automation Zones, operated under RaaS contracts with private industrial tenants.
Revenue flows to a Sovereign Fleet Trust Fund. This proves the public ownership

model at scale. Cost: approximately $500M-$1B at current unit economics. Revenue:

approximately $150-300M annually at $15/hr average billing rate and 5,000 utilization

hours.

5. The Rare Earth Independence Act

Fast-track permitting for domestic rare earth mining and processing. Establish a 24-
month Strategic Rare Earth Reserve. Fund $2B in rare-earth-free motor R&D. Create a
“Five Eyes Minerals Alliance” for allied supply chain diversification. Mandate rare
earth recycling for all federal contractors. This is the prerequisite for everything else:

no rare earths, no motors; no motors, no robots; no robots, no Robot Belt.

6. The Automation Workforce Development Fund

Korea’s semiconductor industry faces a 30,000-worker shortage over the next decade.
Germany’s Industrie 4.0 stalled partly because of skills gaps. Learn from both: create a
$5B fund for robotics technician training at community colleges within Automation
Zone corridors. Curriculum: robot maintenance, fleet teleoperation, sensor calibration,
industrial safety, and basic programming. Target: 200,000 certified robotics

technicians by 2032. These are the Citizen-Builders of the Manifesto .

7. The Micro-Housing Fast Track

Exempt modular housing units under 500 sqft from local zoning restrictions within
Automation Zones. Allow factory-built units (including those from Chinese fabs at 40-
60% below US construction cost) to be deployed under federal building code
preemption. The workforce that builds and maintains the Robot Belt needs to live

somewhere they can afford. At $600-900/month lease for a micro-unit near their
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workplace, technicians on $45-75K salaries can actually build savings, unlike their

peers paying $2,500/month in Austin or Houston.

8. The Energy Guarantee for Automation Zones

Guarantee grid interconnection for Automation Zones within 24 months of
designation. Currently, the US grid interconnection queue averages 5+ years. This kills
industrial projects before they start. Pair with: priority access for Nuclear SMRs
deployed within Automation Zones, 50W/sqft minimum power density requirement for
new industrial builds, and Clean Electricity Investment Credits (IRA Section 48E)

stacked with zone benefits.

9. The Entropy Tax Framework

Implement a graduated tax on robotic labor deployed for “hedonistic” vs. “architect”
purposes (see Corrupted Demand ). Robots building infrastructure, producing energy,
manufacturing essential goods, or performing healthcare tasks receive subsidized RaaS
rates. Robots mass-producing trivial consumer goods or performing tasks with zero
civilizational return pay a surcharge. Revenue funds the Basic Dividend. This is the

Exergy Standard applied as fiscal policy.

10. The Basic Dividend Act

As the Sovereign Fleet grows and Entropy Tax revenue accumulates, establish a
quarterly Basic Dividend distributed to all US citizens as a share of the autonomous
economy’s surplus. Not a welfare check. Not UBI. A dividend on public ownership

of productive capacity, exactly like the Alaska Permanent Fund distributes oil

revenue. The math: at 100,000 sovereign robots billing $15/hr at 5,000 hours/year,
gross revenue is $7.5B annually. After fleet maintenance and depreciation, net
distributable surplus could reach $2-4B, approximately $10-15 per citizen per quarter

initially, growing exponentially with fleet size.


https://www.liquid-labor.com/corrupted-demand/

V. Overcoming the China Dependency: A
Manufacturing Sovereignty Strategy

China doesn’t just control rare earths. China controls 60% of global industrial
robot installations (over 290,000 units in 2024 alone), dominates the supply
chain for motors, sensors, controllers, and actuators, and is aggressively vertical-
integrating from raw materials to finished humanoids. Their cost advantage is
structural: average manufacturing wages of ~$8,000/year vs ~$55,000 in the US,
state-subsidized land and energy, and a permitting environment that can build a

factory in months rather than years.

The US cannot win a cost competition with China on labor. That is exactly the point
of Liquid Labor. We win by building the factories that robots work in, not humans.
When the factory is automated, the labor cost advantage disappears. The remaining

variables are energy cost (Gulf Coast advantage), regulatory speed (Automation Zone

advantage), and innovation capacity (US university and startup ecosystem advantage).
The strategy has three prongs:

Prong 1: Automate the factory itself. The robot that builds robots must be American-
made, on American soil, powered by American energy. This is the “Ouroboros”
strategy from Chapter VI : self-replicating fleet economics. Once the robot factory is
automated, the cost advantage shifts from labor arbitrage (which China wins) to

energy and capital efficiency (which the US can win).

Prong 2: Decouple critical supply chains. The Rare Earth Independence Act (Policy
#5) addresses the mineral chokepoint. Additionally: onshore motor manufacturing
through Automation Zone incentives, develop domestic sensor and controller capacity
(leverage CHIPS Act semiconductor investments), and create a “Made in Automation

Zone” certification for federal procurement preference.


https://www.liquid-labor.com/on-depreciation/

Prong 3: Out-innovate on software. China’s hardware cost advantage is real. But the
RaaS valuation framework shows that software improvement (Sq.f) compounds over
time: the same robot becomes more valuable each year via OTA updates. The US has
an overwhelming advantage in Al, sim-to-real training, and foundation models. If the

software is 2x better, the hardware cost matters less. Invest in the software stack and

let Wright’s Law handle the hardware.

VI. How We Pay for It

The total cost of the policy stack: approximately $15-25B over 10 years for direct
federal investment (Sovereign Fleet pilot, Workforce Fund, Rare Earth Reserve,
infrastructure matching). This is less than a single aircraft carrier strike group

($25-30B lifetime cost) and represents approximately 0.1% of the federal budget.

Funding sources: Reallocation from existing programs (CHIPS Act surplus, IRA clean
energy credits already authorized), Entropy Tax revenue (grows with fleet size),
Sovereign Fleet operating surplus (self-funding after Year 3-5), Opportunity Zone
capital gains revenue from zone appreciation, and private co-investment leveraged 3-

5x through tax incentive stacking.

The fiscal math is straightforward. The US currently loses approximately $600B
annually in potential GDP from labor shortfalls (unfilled positions, reduced hours,
productivity drag from demographic decline). If the Robot Belt fills even 10% of that
gap, the economic return exceeds the investment by an order of magnitude. This is not

spending. This is the highest-ROI capital allocation the federal government can make.
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The South built America once. Steel from Birmingham. Ships from
Pascagoula. Oil from Houston. Planes from Marietta. They’ll build it again,

this time with robots.

The Rust Belt rusted because the economics moved and the policy didn’t
follow. The Robot Belt will be built where the economics converge: cheap
energy, available land, port access, and a workforce that never forgot how to
make things. Not Manhattan. Not San Francisco. Mobile. Pascagoula. San
Antonio. Louisville. Charlotte. These are the cities that will power the

autonomous economy, if we give them the tools.

China showed that zones work. Korea showed that national commitment
works. Germany showed that incrementalism doesn’t. Singapore showed
that building infrastructure before demand works. The playbook is written

The only missing ingredient is American will.

The machines need somewhere to work. The workers need somewhere
to live. The nation needs somewhere to build its future. Revitalize

America is the map. The Robot Belt is the territory. Build it.



The scandal of our era is not that we lack power. It is that our power has been
organized against the ordinary citizen. We can move capital globally in seconds,
coordinate supply chains across oceans, and build machines that see, sort, lift,
drive, and learn. Yet housing is still scarce. Care is still crushingly expensive.
Youth still inherit anxiety instead of momentum. This is not a natural condition. It

is a political decision disquised as economics.



The Creed

We believe that a nation’s wealth is not measured in dollars printed but in

hours produced.

We believe that every citizen has a birthright claim on the productive

capacity of the republic, not as charity, but as ownership.

We believe that the machine is not the enemy of the worker. The machine is

the inheritance of the worker, if, and only if, the worker owns the machine.

We believe that labor has been stolen twice: first by wages that did not keep
pace with productivity, and soon by machines that will produce without
wages at all. The third theft, the final one, is letting a handful of

corporations own every hour of work on Earth while calling it “progress.”

We reject the third theft. We are here to build a different future.

This is not an academic position paper. This is a statement of intent. Every
equation in this framework, every chart, every model is in service of one question:

When the robots come, who do they work for?

If the answer is “shareholders,” then we have built the most efficient feudalism in
human history. If the answer is “citizens,” then we have built something that has never
existed: an economy where abundance is the default and scarcity is an engineering

problem, not a political weapon.



The Betrayal of Productivity

Here is the betrayal nobody taught you about in school.

Between 1948 and 1973, worker productivity and worker compensation rose together,
almost in lockstep. Every dollar of value your grandfather created, he took home a
proportional share. That was the deal. That was the American compact: work hard,

produce more, earn more. Build a house. Buy a truck. Send your kids to college.

Then the lines diverged. From 1973 to today, productivity rose over 250%. Wages?
They rose barely 16% in real terms. The gap between what American workers produce
and what they take home has become the single largest transfer of wealth in modern

history, and it happened so slowly that most people never noticed.

Where did the surplus go? Into corporate profits. Into financial engineering. Into stock
buybacks that made executives rich and left factory floors empty. Into a housing
market that treats shelter like a speculative asset. The productivity gains that should
have built a middle-class paradise instead built gated communities and offshore

accounts.

That was the first betrayal: they took the fruits of your labor and called it

“shareholder value.”

The second betrayal is coming. When robots perform the labor, there are no wages at

all. No negotiations. No unions. No OSHA. No overtime. Just output flowing directly

into the pockets of whoever holds title to the fleet. If we do not act now, if we do not
establish public ownership of the autonomous workforce before it reaches critical

mass, then the second betrayal will make the first look like a rounding error.

Liquid Labor is the framework to prevent that betrayal. Not through redistribution.
Not through handouts. Through ownership. Through ensuring that the machine hours
produced on American soil belong, in part, to the American people who made this

nation capable of building them.



The Citizen-Builder

This framework makes a distinction between two kinds of people, not rich and

poor, not left and right, but between builders and extractors.

The Citizen-Builder is the welder who shows up at 5 AM. The nurse working a
double shift. The electrician wiring a new factory. The mechanic keeping the fleet
running. The engineer who designs the next generation of actuators. The teacher who
raises the next generation of engineers. The Citizen-Builder creates value. They
transform energy into capability. They impose order on chaos. In thermodynamic
terms, they are negentropy engines, the force that pushes civilization forward against

the current of decay.

The Extractor creates nothing. The extractor buys an asset, waits for the price to rise,
and sells it. The extractor lobbies for regulation that protects incumbents. The
extractor turns housing into a financial derivative. The extractor sits between the
builder and the consumer, skimming margin without adding a single Joule of useful

work.

In the old economy, extractors thrived because information was expensive and capital
was scarce. In the autonomous economy, extraction becomes the primary threat to
abundance. When robots can build a house for the energy cost of materials, the only
thing that makes housing expensive is the extractor’s tollbooth: the zoning board
captured by NIMBYs, the developer who land-banks for profit, the financial

institution that securitizes shelter into a speculative instrument.

Liquid Labor is a framework built by and for the Citizen-Builder. Every policy
lever in this framework, the Entropy Tax, the Sovereign Fleet, the Basic Dividend,
is designed to reward building and penalize extraction. The robots should work

for the builders, not the brokers.



The Enemies of National Abundance

Abundance has enemies. They do not wear uniforms. They wear suits and carry
spreadsheets. They are not malicious in the way a dictator is malicious; they are
malicious in the way a parasite is malicious, they consume the host without

understanding that they are killing it.

The Rent-Seekers: Those who profit from artificial scarcity. Every unnecessary
permit, every zoning restriction designed to inflate property values, every patent troll,
every middleman who exists only because the system is too complex for direct
transaction. In the autonomous economy, where the marginal cost of production falls
toward the cost of energy, rent-seeking becomes the primary mechanism by which

abundance is converted back into scarcity.

The Financializers: Those who turn productive assets into speculative instruments. A
factory is useful. A factory packaged into a collateralized debt obligation is a bomb
with a timer. The financialization of the American economy over the past forty years
has systematically converted productive capacity into fee-generating abstraction
layers. When the robot fleet arrives, the financializers will try to do the same thing:
turn machine hours into derivatives, slice them into tranches, sell them to pension

funds, and collect fees at every step. We have seen this movie before. It ended in 2008.

The Monopolists: Those who seek to own the entire stack. When three companies
control 80% of all robotic labor capacity, the price of an hour of work is whatever they
say it is. You went from paying a human wage to paying a corporate subscription. The

landlord just changed his name to “platform provider.” Same extraction, different
invoice. Liquid Labor’s RaaS framework addresses this directly: without public fleet

ownership, Robots-as-a-Service becomes serfdom-as-a-subscription.

The Defeatists: Those who say it cannot be done. Who say the government can’t run a
fleet. Who say public ownership is “socialism.” Who say the market will sort it out.

The market sorted out healthcare. The market sorted out housing. The market sorted
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out education. How did that work out for the average American? The defeatists are not
arguing in good faith. They are arguing for the status quo because the status quo pays

their mortgage.

The enemies of abundance are not foreign adversaries. They are domestic
incumbents who prefer scarcity because scarcity is profitable. Liquid Labor

names them, measures them, and routes around them.



The End of the Employee and the Death of the
Social Contract

For 150 years, the social contract in America has been anchored to one institution:
the job. You get a job. The job gives you wages. The wages pay for housing,
food, healthcare, and retirement. The employer provides benefits. The government
taxes wages to fund Social Security, Medicare, and infrastructure. Everything, the
entire economic, social, and political architecture of the United States, assumes

that most adults will sell their labor for money.

When the robot works the job, the employee disappears. And with the employee,

everything attached to the employee disappears too.

No wages means no income tax revenue. No employer means no employer-sponsored
health insurance. No payroll means no Social Security contributions. No commute
means no gas tax revenue. No lunch break means no restaurant spending. No office

means no commercial real estate demand. The entire downstream economy that
depends on the existence of the employee, which is most of the economy, faces

structural collapse. Not recession. Not downturn. Structural obsolescence.

This is not a prediction about 2050. The leading indicators are visible now.
Warehousing layoffs up 378% year-over-year. Companies openly citing “Al
automation” as the reason for headcount reduction. The gig economy turning full-time
employment into piecework. Remote work eliminating the geographic lock-in that

kept workers tied to employers.

The social contract is not being renegotiated. It is being terminated. And nothing is

replacing it.

Liquid Labor is the replacement. The National Time Dividend replaces the wage as
the primary channel through which citizens receive their share of national output. The

Sovereign Fleet replaces the employer as the institution that generates the surplus.
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The Exergy Standard replaces fiat currency as the unit of account in an economy

where the cost of production converges on the cost of energy.

The question is not whether the employee will disappear. The question is whether
we replace the social contract before or after it collapses. “Before” is called policy.

“After” is called revolution.
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Who This Future Is For

This future is for the truck driver in Ohio who heard his job is being automated
and nobody told him what comes next. This future is for the single mother in
Houston working two shifts because one doesn’t cover rent anymore. This future
is for the kid in Detroit who wants to build things but was told manufacturing is
dead. This future is for the veteran who came home to a country that thanks him

for his service and then hands him a gig economy app.

This future is for every American who was told that the economy is growing while
their paycheck stayed flat. Who was told that productivity gains would “trickle down”
and watched them trickle up. Who was told that technology creates more jobs than it

destroys, by people whose jobs were never at risk.

This future is not for the hedge fund that wants to own the fleet and charge you
subscription fees to exist. It is not for the tech executive who sees automation as a way
to eliminate headcount and boost quarterly earnings. It is not for the politician who

mouths “innovation” while gutting the agencies that could actually govern it.

Liquid Labor is built for the working American. Not because the working American
needs saving, they don’t. Because the working American built this country, and they
deserve to own what comes next. The highways, the bridges, the factories, the power
grid, the internet backbone, all of it was built by hands and sweat and tax dollars. The
autonomous economy sits on top of all that infrastructure. The people who paid for the

foundation deserve equity in the building.

This is not redistribution. This is a dividend on investment. The American people

are the original shareholders. It’s time they got paid.



The Age of Liquid Labor

There is a moment in every civilization where the rules change and most people
don’t notice until it’s too late. The printing press. The steam engine.
Electrification. The internet. Each one restructured who held power, who held

wealth, and what “work” even meant.

We are in such a moment now. The autonomous machine, capable, tireless, and
increasingly general-purpose, is about to become the primary producer of economic
value on Earth. Not in fifty years. In ten. Perhaps five. The question that matters is not
“Will automation happen?” It will. The question is: When the machines produce the

wealth, who owns the hours?

The Age of Liquid Labor is the age where human time is liberated from survival
economics. Where no one is forced to sell 2,000 hours a year of their finite life to
afford food and shelter, because machines produce those things at the cost of energy.
Where “employment” stops being a prerequisite for dignity and becomes one of many

ways a person can choose to spend their time.

This is not utopia. There will still be scarcity, in energy, in rare materials, in human
attention and creativity. There will still be inequality, some will build more, create
more, contribute more. There will still be conflict, over values, over priorities, over the
direction of civilization. But the floor rises. The baseline condition of a citizen in a
Liquid Labor economy is: fed, housed, healthy, educated, and free to build. That floor

does not exist today. Liquid Labor makes it structurally inevitable.

The old age measured a nation’s power in GDP, a number that can be inflated by

printing money and deflated by letting your people starve. The new age measures
power in NAWI, the total autonomous work capacity of the nation. A number that
cannot be faked, because it counts real hours of real work done by real machines

consuming real energy. Physics doesn’t lie. Exergy doesn’t inflate . Hours don’t

depreciate.
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Welcome to the Age of Liquid Labor. The machines are coming. The only question

is whether they come as liberators or landlords.



The Covenant

This is the deal we propose. Not between parties. Not between corporations and

regulators. Between the American people and their machines.

Article I: The autonomous workforce of the nation shall be measured,
tracked, and reported as a public metric, the National Autonomous Work
Index (NAWI), with the same rigor and transparency as GDP,

unemployment, and inflation.

Article II: A portion of the national autonomous fleet shall be held in
public trust, a Sovereign Fleet, whose surplus is distributed to citizens as a
Basic Dividend, denominated in hours of productive output, not in

depreciating fiat currency.

Article III: The transition from human labor to autonomous labor shall be
governed by a depreciation-aware ownership framework that prevents
concentration of all productive capacity in private hands. The Depreciation

Bomb shall not be allowed to detonate unmanaged.

Article I'V: Value in the autonomous economy shall be measured in Exergy,
the thermodynamic work capacity of the system, not in dollars that can be
printed at will. A currency anchored to physics cannot be debased by

politics.

Article V: The Entropy Tax shall guide demand: channeling robotic labor
toward civilizational capacity (infrastructure, energy, healthcare, space) and
away from pure consumption. The machines build the future; they do not

merely serve the present.

Article VI: Every citizen is a shareholder in the autonomous

commonwealth. The robots work for the republic. The surplus belongs to the
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people. The future is not for sale.

This is not a political platform. This is an engineering specification for a new social
contract. Every article above has a corresponding mathematical model in this
framework. Every claim can be stress-tested. Every variable can be measured. That is

the difference between ideology and engineering. Liquid Labor is engineering.



A Warning to the Republic

Every great nation that failed did so for the same reason: its institutions could not

adapt to a structural shift in who produces value and who controls it.

Rome did not fall because of barbarians. Rome fell because its economy depended on
slave labor, and when the supply of slaves dried up, the empire had no mechanism to
transition to a different productive base. The latifundia, massive slave-worked
plantations owned by the senatorial class, concentrated all productive capacity in the
hands of a few families. The Roman citizen became economically irrelevant. First

came bread and circuses. Then came collapse.

The parallel is uncomfortable because it is exact. Replace “slave labor” with “robotic
labor.” Replace “latifundia” with “fleet operators.” Replace “senatorial class” with
“Big Tech.” Replace “bread and circuses” with “UBI and streaming services.” The

trajectory is the same: productive capacity concentrates, the citizen becomes a

spectator, and the republic hollows out from the inside.

The previous chapter described the monetary dimension of this risk. But the risk is
deeper than money. It is civilizational. A nation where 90% of citizens have no
productive role is not a nation. It is a theme park run by engineers for the benefit of
shareholders. Citizens who cannot contribute become consumers who cannot revolt,

pacified by the very abundance that makes them irrelevant.

The window is narrow. Once the fleet is built and concentrated in private hands, the
leverage is gone. You cannot nationalize what you cannot build. You cannot regulate
what you don’t understand. You cannot negotiate with an entity that doesn’t need your
labor. The time to establish the Sovereign Fleet, the Basic Dividend, the Entropy Tax,
and the Exergy Standard is before the autonomous economy reaches critical mass. Not

after.

Every year we delay, the cost of correction increases exponentially, because the fleet

grows, the ownership concentrates, and the political power of the fleet operators grows
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with it. This is not a legislative cycle problem. This is a decade-scale structural

intervention that must begin now.

The machines will be built. That is certain.
The question is whether the republic survives what they build.

That depends entirely on what we do right now.

This framework is not a prediction. It is a blueprint. The math is here. The models are
here. The policy levers are here. What remains is the will to act. History will not judge
us on whether we saw the transition coming. Everyone sees it coming. History will

judge us on whether we designed the outcome or let it happen to us.

The Age of Liquid Labor has begun.
Build accordingly.

The creed is written. The covenant is sealed. But manifestos without policy
are poetry without plumbing. The next chapter turns prophecy into
legislation, ten actionable proposals, four automation zone corridors, and

the fiscal math to pay for all of it.

Continue to Chapter IX: Revitalize America —
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The Inversion of 1348

We are living through a historical inversion. For the past 250 years, economic

growth has tracked population growth. That line is now flatlining.

In 1348, the Black Death killed a third of Europe. The scarcity of labor defined the
economy. The aristocracy, desperate for peasants, were forced to invest in capital and
technology. Today, the collapse of fertility rates in the West (1.6 in the US, 0.72 in
Korea) is the new plague. Demographics are pointing down. This is not a recession;

this is a biological contraction.

The shortage of human labor is the permanent state of the 21st century. We need 4
OOMs (Orders of Magnitude) of autonomous labor to save civilization from a

nursing home collapse.

The Dependency Ratio Cliff

The governing dynamic of the US economy is no longer productivity (A), but the

Dependency Ratio (D_r).

Populationgs

D,.(t) =
(®) Population;s_g4

e 2010: D_r~0.20

e 2035 Proj: D_r=~0.38

To offset this demographic drag, we need a productivity increase of 4 OOMs. This is

not achievable through human labor. We must build the Physical Deficit.



Roosevelt called the US the "Arsenal of Democracy" during WWII. We won
through Volume: 325,000 aircraft vs. the Axis's 200,000. Today, the United States
is no longer the Arsenal. China is. They produce 10x our steel and install 54% of

the world's industrial robots.

We must ignore them. The goal is not to increase the number of dollars in the system,

but to increase the number of hours of labor available to every citizen.

The Digital-to-Physical Conflation

The policy error: assuming physical goods follow software scaling laws. Sam Altman
in Moore's Law for Everything (2021): "Imagine a world where... housing, education,

food, clothing, etc.-became half as expensive every two years."

This conflation is the root cause of the US failure to plan for the Energy Wall and the

Integration Tax.



The 1973 Moment for Robotics

In 1973, the US realized its economy depended on oil it didn't control. We are
walking into the same trap. The "Brain" of a robot (Al models) is built in San

Francisco. The "Body" is held hostage in Shenzhen.

Robot "Bodies" require Neodymium magnets, harmonic drives, and LiFePO4

batteries. China controls 90% of their refining capacity. This is Kinetic Vulnerability.

The Integration Tax Derivation

We must distinguish Software Scaling (C_s) from Hardware Scaling (C_h):
- Software: Cs(n) ~ Cle, (Fixed). Marginal cost — 0.

. Hardware: Cj,(n) = n- (BOM + Energy + Fiut)

The Integration Friction (Fy,)

In the US, the cost to deploy a robot includes the Integration Friction (Fjy):

COStdeploy = Frobot Fint

Where F,; =~ 4 X P,,pot in unionized, legacy US plants.

« China: Subsidizes Fj,; via state-directed infrastructure.

« USA: Leaves Fj, to the private sector. US Robotic Stock Growth is capped at 8-

12% (Linear Capital Cycle), while software grows at OOM (Exponential).

The Tariff Penalty Model

C_US = unit production cost in the US:



o Tariff (t): Currently 25,100% on Chinese EV/Battery/Magnet components.

o Labor (Ajapor): US assembly labor is 5% Chinese cost.

Unit Economics Impact:

Cus ~ 2.8 x Con
If the "Substitution Threshold" (price at which a robot is cheaper than a human) is
$40,000:

« China Robot Cost: $25,000 (Deployed).

« US Robot Cost: $70,000 (Undeployed). Strategic Conclusion: We cannot win a

price war. We must win on Efficiency (o).



The GDP Illusion

GDP was invented in the 1930s. It is a broken compass for the 2030s. If a robot
builds a house for $10,000 that used to cost $300,000, GDP shrinks while national

wealth explodes.

We must Count the OOMs (Orders of Magnitude) of capacity, not dollars. We must
track Effective Actuation and the National Autonomous Work Index (AWN) as the

metric for winning the race for the Time Bank.

The AWN Equation

We propose the AWN Index as the new "Industrial GDP."

n

AWN, = Z(Ni,t X hiy X it)

i=1

Variable Definitions:
1. N_t (Stock): Active units. IN; = N;_1 + Installations — Depreciation.

2. h_t (Liquidity): Active Hours.

e Human Max: 2,000 hrs/yr (40hr week x 50 weeks).

« Robot Target: 6,000 hrs/yr (20hr day x 300 days).

3. ¢ (Scalar): Task-Substitution Coefficient (0 < ¢ < 2).

« This is the "Software Multiplier." A US robot with GPT-5 reasoning (¢ =

1.5) can outproduce a "dumb" Chinese robot (¢ = 0.8).



The Physics of Intelligence

The Manhattan Project's Oak Ridge uranium enrichment facility consumed 1/7th
of all electricity generated in the US. You cannot have a superpower weapon

without superpower energy.

The Load Constraint
« Target Fleet: 10 Million Humanoids by 2035

« Consumption: 1.5kW average per unit

« Load: Pjpang = 1.5 x 107" kW = 15 GW

This is roughly 15 nuclear reactors or 3 Hoover Dams running at 100% capacity,

24/7.

AAWN) _ d(Byu)
dt - dt

The Interconnection Bottleneck

The U.S. has a 5-7 year queue for grid interconnection (PJM queue). Generative Al
data centers are cannibalizing all available spare capacity. This is a zero-sum
competition for electrons between the "Digital Brain" (Data Centers) and the

"Embodied Body" (Factories).

« China: Can build coal/nuclear/hydro by fiat. They can absorb the 120 TWh

demand of a massive robot fleet.

« U.S. Constraints: The U.S. has a 5-7 year queue for grid interconnection (PJM

queue).

« The Hard Cap: Even if we have the capital to buy robots at 30% growth, we

cannot plug them in.



The Ghost of 1811

The Luddites feared machines would destroy jobs. The Industrial Revolution
created more work than it destroyed. Today, we face the opposite problem: Labor
Famine. We have a shortage of 600,000 manufacturing workers. Robots are
arriving too slowly to address demographic collapse. We must Unhobble the

deployment speed.

The Hazard Function

Modeling Workforce Displacement and the "Goldilocks" Deployment Rate

Displacement (&_t) = ratio of Deployment Speed to Attrition:

AAAVVl\It X Qsector
8 =

L total

Where:

« A (Natural Attrition): ~4% annually (Retirements + Quits)

. Stability Condition: §; < A\

« Task Overlap (£2): Sector-specific. Logistics/Warehousing: ~40-60%.

Assembly/Manufacturing: ~70%. General Services/Care: ~10%.

The Shock Threshold

The critical variable for social stability is the Natural Attrition Rate. In the U.S.

labor force, roughly 3-4% of workers leave the workforce annually.

. Safety Zone: If ; < Natural Attrition, automation is non-disruptive. It fills

the "empty seats" left by departing workers.



« Danger Zone: If §; > Natural Attrition, we create Involuntary Structural

Unemployment.

2.3 The Demographic Deficit Strategy

The United States has a fundamentally different demographic profile than China, and

therefore requires a different deployment speed.

« China's Imperative: China is losing approximately 10 million working-age
people per year. They require a massive Displacement Rate (6; > 10%) simply to

maintain current output.

« The U.S. Imperative: The U.S. demographic pyramid is healthier, though still

aging. We face labor tightness, not total collapse.

The "Goldilocks" Target

If the U.S. were to push AWN growth to 35% annually (matching China's aggressive
push), we would exceed our natural attrition rate. The result would be a collapse in the

wage floor for unskilled labor, leading to a populist political revolt.

Policy Correction: The U.S. goal is not maximum growth. The goal is Matched
Growth. We must aim for an AWN growth rate of 8,12%. This specifically targets the
"Demographic Deficit"-filling the gap left by retiring Boomers-without displacing

active, working-age citizens.



The War on Prices

Governments favor inflation to reduce debt. The public needs Deflation. The
"Time Bank" promise: the cost of living (housing, food, logistics) should collapse

towards the cost of energy.

The GDP Derivative

Standard Identity:
GDP =P x Q@
Condition: If Automation - MC = 0, then P — 0.

d(GDP) 40 P
AT _py =¥ il
dt g T g

If % is strongly negative (tech deflation), Nominal GDP Growth becomes negative
even as Standard of Living (Q) rises.
Policy Shift: Abandon Nominal GDP targeting. Target Real Purchasing Power
Parity (PPP).

Scientific Axiom for Policy:

"The success of the Autonomous Workforce is not measured by the sum of dollars spent

(GDP), but by the collapse in the cost of living."

3.3 Real Income and Purchasing Power

In a "high-AWN economy," robotic labor "demonetized the cost of delivery." We must

shift metrics to Real Income per Capita and Purchasing Power Parity (PPP).



Policy Mechanism: The Deflationary Dividend

The transition to a "Post-Labor economy" requires distributing deflation benefits. We
must prioritize the Time Bank Standard of Living by banking "time" (robotic hours)

for the "retirement” of the Boomer generation.

This is the only mathematical way to solve the debt crisis without default or
hyperinflation: we must inflate the supply of goods/services to match the supply of

printed money.



The Sputnik Moment

This is our Sputnik moment. China has already launched. Their "Robot+"
initiative is a military-grade mobilization of industrial capacity. They are treating

robotics as a Strategic Reserve, while we treat it as a Venture Capital gamble.

We are currently on a trajectory to become a client state-exporting software designs to
China and importing the actual goods back, paying a "Physical Premium" on

everything we consume.

The Global Matrix
Metric China USA South Korea
Strategic Intent Hegemony Profit Survival
Robot Density 470/ 10k 295/ 10k 1,012/ 10k
Grid Capacity +100 GW/yr Queued Out Moderate
Capital Cost State Subsidized Market Rate State Backed

2035 AWN Proj 12.5x 4.1x Saturated



Unhobbling the American Giant

We have hobbled ourselves. We have hobbled our grid with NEPA reviews. We
have hobbled our supply chain with tariffs that punish domestic manufacturers.

We have hobbled our capital with high interest rates for hardware.

To win, we must Unhobble. We need to unleash the American genius for System
Integration. We have the best software (OpenAl, Figure, Tesla). We need to pair that
"Brain" with a massive, federally-backed surge in the "Body." We need an Arsenal of

Autonomy.

The Mitigation Strategy

1. Maximize ¢ (Software Multiplier):

o US Target: ¢ — 1.5 (Superhuman autonomy).

« Mechanism: Export controls on "Robotic Foundation Model Weights."

2. Reduce Fj, (Integration Tax):

o Standardize the "Android for Robotics" OS.

« Federal "Buy" program for logistics fleets (USPS/Defense) to drive

volume scale.



The Final Ledger

History is a ledger of Time. The nations that ran out of time-Rome, the British

Empire-collapsed. The nations that master Time survive.

We are building a Robotic Time Bank. Every robot we deploy is a deposit of future
labor that does not age, does not retire, and does not require a pension. If we fill this
bank, we secure the American standard of living for the next century. If we fail, we

face a slow, grinding decline into scarcity.

The trendlines are clear. The physics are undeniable. We must build the body.

Recommendations

1. The Robot-Hour Tax Credit: Incentivize verified autonomous work, contingent

on 6 < 4%.

2. Grid Override: Executive Order to fast-track 10GW of industrial power (The

"Manhattan Project for Power").

3. National Time Bank: Strategic Reserve target of 50 Billion Autonomous Hours

by 2035.

4.3 Strategic Recommendations: The Manhattan Project for
Power

To prevent a permanent loss of industrial Nationalty, the U.S. must implement the

following:

1. The Public Robotics Grid: A federal override for "Industrial Automation Zones"
requiring 5-10 GW of dedicated power (Nuclear/Gas) protected from data-center

crowd-out.

2. The "Iron-Collar" Tax Credit: A tax credit for "Verified Domestic Autonomous

Hours" that dynamically adjusts based on the Displacement Rate and local



unemployment to ensure "Goldilocks" deployment speed.

3. Shift Metrics: The White House Council of Economic Advisers must track AWN

alongside GDP and Unemployment. "You cannot manage what you do not measure."

Conclusion

The Liquid Labor thesis is the only viable solution to the demographic collapse. The
U.S. is on a trajectory to lose this race due to physical constraints. We must shift from
a "software mindset" to an "industrial mindset." We are running out of time. If we do

not build the "Time Bank," we will become a client state.

AWN Dependency Ratio Explorer

Interactive visualization of the Autonomous Workforce of the Nation dependency

ratio



AWN Dependency Ratio

Measure robotic labor's share of total productive capacity

Population (millions) 330 M
Total national population

200 400

Working-age share (%) 62 %
Percentage of population in working years (15-64)

40 70

Robot fleet size (millions) 5.00 M
Total number of operational robots in the national fleet

0.1 50

Robot hours per day 20 hrs

Average daily operating hours per robot

Human hours per day 8.00 hrs

Average daily work hours per working-age person

Labor Hours Distribution (Annual)

Human Labor Hours 4.09e+11 hrs/year



94.2%

Robot Labor Hours 2.50e+10 hrs/year

Working-age Population Ratio of Robots to Workers

204.6M 1:40.9

Key Insight:

At the current settings, the autonomous workforce provides 5.8% of total
labor capacity. The AWN Dependency Ratio measures how much productive
work is accomplished by robots versus humans. A ratio approaching 1.0

indicates near-total automation of routine labor.



VL. REVISED FORECAST (2035)

Here is the realistic, rigorous projection based on the corrected physics and

economics.

Scenario: U.S. Protectionism/Tariffs vs. China Aggression.



Metric

Robot Stock
Growth

Energy
Capacity

Displacement

(6)

AWN Score
(2035)

GDP Impact

China (The
Aggressor)

18% CAGR

High (State
Grid)

High
(Absorbed)

12.5x (vs
2024)

Supply Side
Miracle

U.S. (The
Constraint)

9% CAGR

Low (Queue)

Medium

(Friction)

4.1x (vs
2024)

Stagflation
Fighter

Causal Factor

China has subsidies +
vertical supply chain;
US has tariffs/capital

cost/integration friction.

US AI data centers
crowd out industrial
power; China builds

capacity by fiat.

China needs high
displacement for
demographics; US
political friction

throttles speed.

The compound effect of
the growth gap over a
decade leads to a 3x
disparity in capacity.

China exports deflation;
US uses robots merely
to fight inflation and

labor shortages.



VII. CONCLUSION: THE RACE FOR THE TIME
BANK

The 2020s are the "Time Bank" decade. The nation that successfully banks
autonomous labor-building the Autonomous Workforce of the Nation (AWN)-
will export deflation, secure its supply chains, and maintain its standard of living

despite an aging population.

The U.S. cannot "out-scale” China on volume due to the Integration Tax and Energy

Wall. We must out-compete on Software Efficiency (¢) and Energy Density.

Final Policy Recommendation: We must stop treating robotics as a "tech sector"
problem and treat it as a National Infrastructure problem. We need a "Manhattan
Project" for Industrial Power and a "GI Bill" for the displaced workforce, or we will

lose the embodied century.



The year 2025 has witnessed a surge in mass layoffs, with over 1.09 million job
cuts announced in the first ten months a 65% jump from 2024. This acceleration
is driven by cost-cutting and accelerated adoption of Al automation. The
warehousing sector alone saw a 378% year-on-year increase in layoffs as
automated systems replaced human workers. For displaced workers, finding new
roles has become increasingly difficult, creating a growing pool of structural

unemployment.

Yet beneath this wave of job cuts lies a deeper paradox: an underlying scarcity of
labor. The Great Resignation of 2021,2022 was not a temporary blip but a structural
shift. By mid-2024, the U.S. workforce participation remained 1.7 million workers
below its pre-pandemic level. Early retirements, younger cohorts' reluctance to fill

gaps in low-wage sectors, and a shortage of migrant workers due to decreased

immigration have created a structurally tightening labor pool.

Demographics are the ultimate driver. The population over 65 is growing nearly five
times faster than the working-age population. Baby boomers are retiring in record
numbers, while birth rates remain below replacement levels. This is not a cyclical

downturn; it is a permanent labor scarcity. As one analysis notes, "an aging population
and a labor shortage accelerate industrial automation." The solution is clear:

expanding the nation's productive hours through automation.

This essay proposes a bold strategy: reframe automation not as a threat to workers, but
as augmenting the national workforce. The goal is to establish a National reserve of
robotic labor a "time-bank" of machine work hours. We must build the Autonomous
Workforce of the Nation (AWN): an aggregated workforce of robots and automated
systems that can be deployed to fill the demographic gap, maintain supply chains, and

secure the American standard of living for the next century.






